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EXPLANATORY NOTE

Ton refers to a metric ton (1,000 kg).




INTRODUCTION

1. The Workshop on Clay Building Materials Industries in Africa was held in
Tunis, Tunisia, from 6—12 December 1970. It was organized jointly by the United
Nations Industrial Development Organization (UNIDQ), the Economic Commission
for Africa (ECA), the United Nations Centre for Housing, Building and Planning
(UNCHBP) and the Government of Tunisia, with the co-operation of S.A. Batiment,
Tunis.

2. The purpose of the Workshop was to review the status of the clay-based
industries for building materials in African countries and to adopt conclusions and
recommendations that could assist these countries in increasing the availability and
quality of clay building products.

3. The Workshop was opened by Mr. Mohamed Masmoudi, Minister of Foreign
Affairs. 1t was attended by participants and observers from eighteen developing and
industrialized countries. Representatives were invited from United Nations
Development Programme (UNDP) and United Nations Economic and Social Office in
Beirut (UNESOB). A complete list of the participants, expert consultants and
observers is given in annex 1.

4, Part I of the present publication is the report of the workshop. It includes a
summary of the discussion, the conclusions of the group and recommendations they
approved for action by the developing countries in Africa, by UNIDO and by the
industrialized countries.

5. Part Il contains summaries of the lectures presented. A list of the documents
prepared for the Workshop is given in annex 2.

6. Mr. T. Abdelwahed, Batiment, and Mr. S. Boldyrev, Industrial Technology
Division, UNIDO, were Co-Directors of the Workshop. Mr. J. O. Ahia-Lamptey
(Ghana) and Mr. V. Ramangahalison (Madagascar) were elected Chairman and
Vice-Chairman of the Workshop, respectively. The Technical Secretary was Mr. C. E.
Rydeng, UNIDO, and the Rapporteur was Mr. Z. Engelthaler, UNIDO expert.

7. The participants visited Tunisian factories and observed different levels of
mechanization in the brick and title industries. The factories are described in
annex 3.







Part One

REPORT

Conclusions

8. The following conclusions are based on the information presented in the
lectures and the subsequent discussion.

9. A regional institute for clay building and ceramic materials is necessary to
carry out research on local problems as well as to provide advice and assistance with
processing problems, to test clays and products and to train foremen, operatives in
brickmaking and bricklayers.

10. In order to satisty the growing construction needs in Africa, every effort
should be made to improve local brick production in both quality and quantity.
Industrial as well as hand-moulded production should be envisaged and encouraged.
Stabilized soil bricks are of great interest to many African countries for low-cost
housing.

11.  The development of the building materials industries should be parallel to the
demands of the building industry in Africa. In view of their significance, these
important industries should be given high priority in the development plans of
African countries.

12. The brickworks installed in North Africa have sufficient capacities to satisfy
the present demand for clay ouilding materials. However, a review of the clay
building matérials production in some countries located in this subregion indicates a
low level of brick production.

13. In the other three subregions of Africa, the situation is different. The
capacities of brickworks located in most countries of these subregions are insufficient
to satisfy the need for clay building materials.

14,  Statistical data are essential for the determ'nation of future consumption.
Data on local production and imports are not satisfactory at present.

15. The development of the production of clay building materials could provide a
general solution to the enormous, current problem of insufficient building materials
for housing in the majority of African countries.
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16. Other clay products, such as low porosity products comesponding to
stoneware ceramics, are of interest to African countries.

17. The importance of homogeneous raw materials was emphasized and methods
of achieving homogeneity were discussed. However, there should be sufficient
flexibility in a plant to handle some variation in raw materials.

18.  The first consideration iv: establishing a new brickworks is to ensure that there
is an adequate supply of good-quality raw materials. The reserves should be greater
than the quantity required for the economic life of the works.

19. Interest was expressed in the semi-dry-pressed process. However, the process is
relatively expensive in capital costs, and difficulties in maintenance and repair could
arise.

20.  The choice between natural and artificial driers and the necessary drying time
for small and medium-scale production in African countries were discussed. Natural
drying is a more economical process in most of the countries.

21.  The most desirable fuel for firing clay building materials is heavy fuel oil, even
when it contains a considerable quantity of sulphur, because it can be easily
transported and stored, has a high calorific value, and is relatively inexpensive. Scove
kilns are best suited for small and medium-sized plants and Bull’s ring and Hoffman
kilns for large plants. The use of tunnel kilns should be considered only at an
advanced stage of development and when there is a high level of consumption within
a limited area.

22.  Although mobile equipment has been installed in stationary works in one
African country, the use of a truly mobile plant is an interesting possibility .

23.  The importance of modular co-ordination was recognized. It should provide a
link between design, planning, the manufacture of components or building materials,
and their use at the building site.

24. At the ceramics factories, the driving belts must be equipped with adequate
safeguards. There should be proper maintenance of all rotating parts. Workers should
be trained in cafe operating techniques.

Recommendations

25. The Workshop approved recommendations for action by the developing
countries in Africa, by UNIDO and by industrialized countries. The recommenda-
tions may be summarized as follows:

A.  The developing countries in Africa should:

(1)  Consider establishing institutes for clay and ceramic products on a
national or regional basis. In the latter case, after reaching agreement
with at least two neighbouring countries, application should be made to
UNIDO for promoting the regional institute

i




(2)

(3)

(4)

(5)
(6)

(7)

(8)

9)

(10)

an

Ensure the maximum use of locally available raw materials, extend the
scale of building materials manufactured from stabilized soil products,
while emphasizing the manufacture of burnt bricks where resources are
available;

Use the appropriate channels in applying to UNIDO for technical
assistance (national governments submit requests to UNDP. which
could designate UNIDO as the executing agency).

Promote brick consumption in Africa by increasing the quality of
bricks, reducing production costs and training personnel in brickmaking
and bricklaying,

Use a proper materials-handling system to reduce the production costs:

Institute and maintain quality control of raw materials and
intermediate and finished products to improve the quality of fired <lay
building materials;

Project new plants for clay building and ceramics industries from 2n
initial, complete geological and technological evaluation of the
raw-materials resources. Provide sufficient flexibility in the processing
flow to allow changes in the blends. Use natural dryers which are
normally economical for small-scale production. Use periodic kilns.
such as scove kilns, for starting small-scale operations and Bull's ring or
Hoffmann kilns for large capacities. Use tunnel kilns only for mass
industrial production in areas with dense population and high
consumption;

Use the cheapest heavy fuel oils for firing clay buil ding materials since
they can be mixed with other crganic, combustible waste materials.

Extend the collection of statistical data concerning local production
and imported clay building materials to enable national and
international institutions and organizations to better assess the need for
technical assistance and services and to help in the planning of these
industries;

Develop other low-porosity products in addition to bricks and tiles.
such as wall tiles, engineering bricks and paving bricks.

Provide extensive govenment measures for the further promotion and
development of the clay building matenals industries because of their
importance to the economy.

UNIDO should:

e}

Initiate the establishment of a national or regional institute of ceramics
u!dudrm in co-openation with UNDCHBP, ECA and other regional

at the request of an African country in which the
industries are relatively well developed. The institute should provide
technical services, including evaluation and testing of raw materials,
prepention of feasibility studies, training of workers and foremen, and
the collection and dissemination of technical information,




(2)

(3)

(4

(5)

(1

(2

3

(4)

Promote the development of clay building and ceramic materials by
providing developing African countries with technical literature, such as
monographs by experts, and clay and ceramic product data sheets;

Prepare an abstract of specificabons and uses of structural clay,
earthenvare and selected non-metallic mineral products as well as their
raw-material requirements.

Channel technical assistance and advice related to all stages of the
establishment and operation of ceramics plants upon the request of a
developing country.

Convene a regional workshop for the countries of Africa covering a
wide range of clay and ceramic products, such as structural and other
types of ceramics, 1973 was suggested as the latest date for the
workshop.

The industriglized countres should

Extend assistance to the ceramics industries in developing countries by
supporting the establishment of national institutes; offer feliowships,
training opportunities and expert assistance through UNIDO and other
international organizations,

Establish temporary advisory centres; assist UNIDO in field work; and
assist developing countries in establishing national or regional centres.

All centres could host international experts in order to secure assistance
at short notice,

Continue to host and organize technical semunars and workshops,
thereby facilitating a continuous transfer of know-how to developing
countries,

Continue their financial perticipation in the setting up of ceramics
industries in developing countries.

Summary of the discussion

26. The role of the government in the construction ndustry is complex and varied
in sl countries regardiess of their level of economic snd socia development
Generally . the primary role of the government 1s to ensure the welfare of the citizens.
Comstruction is a sector of the economy that contributes to the national product and
sccounts for a largs proportion of investments The present volume and expected
expansion of housing and othe: building activities indicate the necemsity for sa
appropriste growth of the bullding-materisls ndustries in African countriss

27 Some matertals. such as cement and clay bullding materials, s key meteriale
in Afvican doveloping countries because they are suential I8 most construction end
sccount for the magority of the materials uwd in many buildings.




28. Clay building materials made from local raw materials are the traditional
building materials in African countries because of their low value/weight ratio. In
order to completely satisfy the present and immediate future demand, to extend the
viability of constructions made from substitute building materials (such as “chica”™
and semi-dried bricks), to use good quality sedimented clays that exist in practically
all African countries. it was stressed that the industrial development of clay building
industries with due regard to local market conditions had become a matter of
urgency . and several suggestions were presented.

29.  Since bricks and roofing tiles represent only part of a wide range of ceramic
products that are used in construction, the developing countries of Africa have begun
to use local raw materials and develop other ceramics industries for structural and
domestic products. However, several examples have shown that if the government is
not properly assisted, important losses may occur and large difficulties may arse. An
increase in international assistance will shorten the development period of the related
non-metallic mineral industries as well as promote the commercisl use of local
resources.

30. The low quality and efficiency of clay buillding materials and other ceramic
products are common features in the majority of the African developing countries. In
order to promote the technological evalustion of raw materials and manufacturing
processes, to incresse the assortment of manufsctured products and to increase
rationalization. it was expected that UNIDO would continue to expand its activities
by establishing contacts with experts. providing assistance during the initial stages of
menufacturing. promoting the necessary infrastructure. collecting statistics and
distributing data of interest 1. the industry.' The participants expressed their strong
interest in the establishment of an wstitute for clay and ceramic products. which was
regarded as urgentiy needed for the further development of non-metalix meneral
industries in Africa ss well s for other activities relevant to the infrstructure. such
s standardization. statistical evaluatvon. market potentislity determination and
wpecification.’
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Annex 3

DESCRIPTIONS OF THE PLANTS VISITED

Manoubia Brick and Tile Factory, Tunis

The first Hoffmann kiln was constructed in 1898 with gradual additions until 1962 when a
tunnel kiln was constructed. For the annual production of 60,000 tons of extrusion-pressed red
bricks, blocks and tiles, 243 labourers, 18 office personnel and 2 engineers are employed.

Raw materials are conveniently located; clay is excavated in the neighbourhood of the
plant and the sand is obtained from & nearby quarry. Fired rejects are precrushed, ground and
screened for use as a grog in blends for other products.

Clay from the deposit is transported to a station where the first crushing takes place. The
clay is loaded into smal! funicular railway cars by means of a belt and transported into the plant.
Before the second step of clay preparation, the clay is mixed with sand and grog.

The extruding plant has a vacuum extruding press that is equipped with a fully automatic
Frey cutter. The bricks are transported on a rope conveyor to an artificial chamber drier and to
open-air driers. Maintenance of the equipment is the responsibility of a shop that is part of the
factory.

Pne modern tunnel kiln and two Hoffmann kilns are used for firing the following products
at 950 C:

Small bricks (3 hole) 4.5 X 10.5 X21.5¢cm,
(6 hole) 6.5 X10.5 X21.5cm;
Large bricks (8 hole) 10 X 20 X 30 cm,
(12 hole) 1S X 20 X 30cm;
Hollow blocks (Roger type) 13 X20 X 33cm,
16 X 20 X 33 ¢m,
19 X 20 X 33 cm;
Flat ridge (Marseille) tiles;
Extruded solid bricks;
Pressed solid bricks.
Jendouba Brick Factory, Jendouba

The modem factory was built in 1966 and began production in 1967. For the annual
production of 15,000 tons of extruded red bricks and blocks, 75 labourers, 2 office personnel
and 1 engineer are employed.

The raw materials are transported to the plant from a quarry of limey clay with horizontal
extraction that is located next to the factory and from a quarry of excellent non-calcareous clay
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that 1s 25 km from the lactory. The limey clay depositis not a homogeneous one. and fluc tuation
of impurities in the clay 1s one of the lactors which requires attention an proper production
control.

The modermn manufacturing process uses the tollowing equipment jaw rusher. « rushing
rolls, tempering mixer, vacuum extruder and automati cutter  The bricks are transported on
racks from the extruder to the drying chamber by fork -hilt trucks An Halian type chamber dner
is equipped with fans and fed warm air by a hot-air generator

The modem tunnel kiln, 63 metres long, 15 fed by burners using heavy tuel oif No ) The
firing temperature is 800°C. Maintenance of the equipment is the responsibility of a shop that 1s
part of the factory.

Tabarka Tile Factory, Taberks

The modem wall-tiles plant was built 1n 1966 and began production in 1967. The
production is on a high technological level. This plant operates 50 per cent above the projected
capacity and thus gives high economic returns.

In addition to the annual production of 3,150 tons of white, coloured and decorated wall
tiles (dimensions of 150 X 150 mm and 75X 150 mm), frits are melted 1n the factory for internal
use as well as for local kitchenware manufacturers and small ceramics shops. The personnel
includes 105 lahourers, § office personnel and | engineer.

The raw matenals of white kaolin, dolomite, sand and grog used in the processing of wall
tiles are stored in a roofed atea in front of the main production hail Any necessary drying 1
done in the open air.

The technology is based on crushing the raw matenals, dry grinding of the batch,
granulating the mass in a granulator by adding water and regulating the moisture content This s
followed by semi-dry grinding in dry-processing, edge-runner mills, and screening before storing
the mass in two bins. Tiles of both formats are pressed by three friction presses, two automatic
and one semi-automatic. The mechanical strength of the green body 1s excellent. Pressed tile
edges are cleaned after pressing. The pressed tiles are loaded on biscuit-kiln cars and dried 1n a
double-tunnel drier for 63 hours to decrease the pressing moisture The tunnel kiln, 50 metres
long, for biscuit-firing of wall tiles is equipped with 16 side-firing bumners using heavy fuel oil No.
2. The biscuit-firing temperature required by the dolomite-siliceous body composition 1s
1,050°C.

Owing to relatively low shrinkage during the biscuit-firing process, no special calibration 1s
needed. However, the edges of biscuit tiles are “cleaned” by whetting them on a transport belt
before glazing. Two double waterfall glazing machines are installed in the plant. About 30 g of a
raw white glaze are applied on a 150 X 150 mm biscuit tile. One piece of glazing equipment 1s
used for the manufacture f decorated tiles. After being glazed, a biscuit tile proceeds gradually -
to three automatic screen-printing machines, each of which prints one colour of a design. The
glazed and decorated tiles are then inserted by hand from the belt directly into saggars on
muffle-kiln cars.

Frits for the glaze preparation are melted from their Components in a stationary rotary
kiln at 1,400°C temperature. After the melting process is completed the frits are cooled in water.
The gluzes are ground wet in ball mills from frits and additives, such as kaolin. Only opaque
glazes are used in the manufacture of wall tiles. A commercial opacifier of zrconium silicate is
melted in the frits.

The glazed tiles are loaded on wagons and then fired at 980°C in the muffle kiln. Heavy
fuel oil No. 2 is used in the burners. Fired wall tiles are manually unioaded from the saggars and
sorted into first and second qualities and rejects. The tiles are then boxed for transport.

The plant laboratory performs production control, tests and research. A photographic
laboratory produces screens with different designs for screen printing machines. Mainteaance of
the equipment is the responsibility of a shop that is part of the plant.
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company with 220 workers, which sanually produces 20.000 tons of bricks and hallow bricks ae
nlmm-ﬂm.m-ymmnm.

The artistic m:ﬁonmmammﬂw I wpite of smphe dody
preparation, different attractive maﬁ.umwfmmmmdwm
mM.mmumdumeymmm.bynﬂm
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Port I

SUMMARIFS OF L FCTURES PRESENTED

Problems and potentials for the brick nduntry in Afri g

Prerared by Fooonoomn (ompmnenn for 4wy b 4
 wetesd Natr s \ev re trags

Beaks and cement prodn ts ane the most wmportant huddng mate r3hs o
Aline The fallowng kmds of tradstrona be ke o umd  wn dred hechs wha h oo
wnetimes strengthened by swtraw  handmade fired bruks  and  industnally
manufa mmd brcks Mhe latter are merketed = full Bracks hollow brcks hollow
Movks end thes In the handa raft brahworks woud and Qe ultural westes are umd
however the mdustng plants preter tuel i and . gl

The quality of the benhs produced m Afrns » pretslh very hrm  Ihe
estumated hfetime n ondy ten yean owmg Lo thew low g hana o propertes  About
1o W per cent of the tital ariman production  well bumt the hadance 1 either
under o¢ ey fiewd

The further development ot bew i prducion w North West and ( entral
Afria he been dudied by FC A }rom the estimated growth o the natrnal
aonoaues  omemed FO A ieniluded thet brak contumptinon will e wase five fald
within the nect Noon veon Sme the praes of mdcley producn o L Inpe I ive
mith the praes of camcrete blochs theer o no lurwtstson for thes uer w modern
Comstruc on 1 good quality 1 onestent!y masn issned

Mmm-ddﬁdchy
by M W H W

The ongn and < ampasition of clays foe brich and e menufsctum ame trosted
" 2 genonal way Comman impurtties are identifiod ond ways to remove them and (o
trest thew ¢fMocts ar dow nbed Spocifh row metorials ate not discuased o there & 3
wide rangs of thow svalloble v the Afrx an ontiment T™he woy m whch dafforont
wpuo!mmﬂmthmuvﬂtkmphmfumhtypm
don nbed l‘WumwMWMbmmﬂﬁ
and the necemary quality < antral tests
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Ihe tators affes ing the method of winmung s cuthined and the methods
svallobly equipment and thesr . harm termtn « are dim ussed The unpartant factom in
vhousng 2 method of haulage sre listed and v anous methods are indi sted

Priman and woondeny preparston of ey by diy and pastn methoda »
dncumed  The impartane of o mcluding bulk storage  weathening and
blendmng f 1aw matenals and inte rmediate dorage and wounng of prepared gy »
conmdered in detadl  Attention n finused o0 the problem of Mending lavy and
sdditives

The five haan prouesses tor shaping are dexuseed In the wder of de. resmng
mantum . ontent they are  hand made 't mud extruson it plastx  and
wmedn premed In addition the manufa ture of ronfing ides i dew rrhed

Monetan st dets are 0ot witable for comparmons hetween different
comntrwes but the baan unit of o manhour imvh) » used to LOmpare rocewes
Labour figums are gven for vanous operstions of winning and haulage and fir wmple
end mare ampler ey preperation and haping methoh Suggestions are given for
the firnt stages in the mechanuation of the provessss of winnng. heulage clay
prRpaation and shaping. whah may be wutable for appis stion in developing
countres

The labuut requiements 10 venous steps of the provess are given Modern
planes hove total produc tive labour requements of lew than . v h per | 000 umsts.
other plents mquie lew than | m/h per | 00D umts Such plants heve high capstal
reQquiement: » woll 8 high running and mamtenence osts The degree of
mechantzation has to be weighed canmfully n each perta ular case. taking wmto
wcaunt the mvestmont .asts. the runing «oets mchding mamtenance. and the
ovaileblity of skilled labuws

mhhﬂhﬁhﬂlmm.
by R Burk handt

The umportance of determmning the muneralogical type of the clay (0 be used-
nd study ing the grodagal reserves of clay befose witing up high-capecity plants
stromsed The mfluence of different clay types on the processss of drytng and firng
snalywd Befon wiecting drien and kilns for brick manufacture 1t s necessary 1o
evaluate the svalable type of fusl with wouial reference 10 the costs and qualities of
fusl od. as well & the dangen of deforestation

The svadablsty uiWuut«swmdm;hﬂnmt
!&h&cmh:mndpod-w&tybmhudtﬂuMhhﬂd‘“w
" most Afrce countnes s stdl low the suthor suggests the establishanent of thees
1ratning contms for ceramucs wurkers and brckiayers in Africs.

ruqnmmmmm‘:mwm»um
dumhﬂchﬁ(ml.hmm“h“““
and kine 106 new prugects besng considered in Afrcan countigs.




Promation of bullding materish produ: tron
M| RAmized

Wummaries of the monographe aibnutted by the PAatn pating « ountnes are
pven Problems and stustions from the monographs se evamuned The lah of
knowledge of the evallable 1oy resunes n one of the most « oo ndy Weurnng
Whustions Ther are however ugnific ant enceptions A rather dmturbung sepest of
the manuiscturm of sy hutiding matenak n Afrna ie the sieady dochine of thew
popularity whah swems 10 he taking plece in & wgmificant numbes of . mnires The
loss of market u due to the detenonting quality of the product w a fow ntances.
otherwier it » slmast slweys « sused by por marketing pratues The (igy budding
materislh ndustries i Africs have not responded . mattvely (o the challenge posed by
the ncrasing uee of wnd and coment products A drong factor i the lack of &illed
MBS (0 erect attractive unrendered brick structurms

Fuel requiements ore beginamng 1o be 4 problem = wood becomes
wcrossngh Bfficult 10 weure and i price mcreases he Bffaulny of property
controling Hoffmann kilns » agpraveted by the warcity of expenenced firemen
Brickmaking activities become complicated during the rany wason The dilemma
Fowever. whether 1o dry 100 per cent of the output v srtificeal driers (3 solstion
favourd ot loast " one country ) or to depend on open-ar drving under theds. may
only hloh‘lﬂulm.dyﬁuidthckmdﬁumm
Mechaisstion of brickmaking frequently « suses the manufsc tunng costs to double
8 compared with the costs of handicraft or sems-mes hanwed operastions The
comvenipnces of laboursaving devices must be . arefully snalveed. m most Afrcan
countries with an overupply of Wexpenave labour thew use will be confined to
those openmtions which while fundamentally wasteful of labour do not mprove the
quality of the product if performed manudly such a iranspurting and witing

Econamic sad sechnicdl charac teristics of the clay
bullding materials indusiries in developing countries

by S B Johensen

mmmf&.mm,mwmmmmm
e syachromized to o grest extont Therefore if planning, edeminstration and
mmmh«wd&uﬂwm.uwyﬂhm&n
holmmn.tfhwe&:tﬁ‘hMumanmtmt
Bcane ufmmmmmmmmnm those important mdustnes
mhnmummmmpnﬁm fur developing
Countries

The clay building meteriah wdustries mught provsde a univenal soluton for
the emormous problem of leck dbﬂb‘m&mﬁmmcoutm
m.um-umucmumw For ths
um.thd“mtdmphhmbhm»eom'&
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prevasiing econome snd techncal conditions in the developing countries. which have
hoen shown 1o be quite different from those in developed c ountries

Lay ots are proposed for heick plants of different sises wcording to the
needa ol the verrous developing 7ones of 4 country  The has prnciple used in these
lay ous » naturel drying whach i the suthor's opnon . represents an averlooked of
wit fully explosed Nt 10 the developing ountres The conditions of natural drying
and the comtruction of netural drien sre discusmed In order to maximise the
sdvaniagr o natural dryng. the suthr whect stiff ex truson fox the brickmaking
process and propomes mermal transport by fork BN trucks sed paliets Lasge brick
plants (ould then henef from natursl drving The Hoffmenn kiln i the standard
kiln clement for large brick plants. although tgpag and pertodical kilns dhould be
tahen mio onsderstion for small productions snd by brick plants with & varwd
production progamme The cherscleristics of the proposed brick plents are 4/
relotively low mvestment. b/ goad lebout ofMcimncy (¢/ scanomk and simple plant
operation. snd /d/ wcunity of production. even i the « ase of heavy machine repain
The brck plans are expecied 1o deliver pood-quality products v scx ardance with
the goneral salery and price levels in developing countries

1t & recommended thet each African country esteblieh s national commitiee
for the development of the clay buiiding maserials mdustries The Committee would
n!nnhﬁhemb“‘mu&odnhw-n“m
and hould chaneel ecomome ond tochnicsl msistance from governments and
wiemationsl organts stioms 10 the clay building moteriahs mdustries

MMMldtccby
Sullding matoriah industries in Africs

by 7 Berigne

mmumdcmwmmummm
uhm,ﬁu.(‘nwuﬁuAhummmhm The past
nd pewnat domand snd mpply of clay bullding metertals in Africs sm onssdored &
woll & the nfiuence dm-mmmmwmmmm mch s concmte
M:n‘pcmnh,mﬁndn; budding maieniah ndustry .

The relstiorship b tween the conmumption of sy hulding matonals and of
':ﬁ.dcmm Products i vanous Alkan regrons 8 analysed The remsits ndiicare
s etum trond of Mgh domand for cley Mm-d:..‘..nm
ualom proper planning  mplemen ted Moasues s mggreted (o allovists the scwte
mdmmdm%mmwm

Resoweces for snticipeted developmeont
& | Kntwed

The thee avalioble meouses o o follows the cley nesl. the hnowledge of
h&.hh*bﬁ“tﬁﬂhm&bnﬂ
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propedy . and the avallabllity of mechanical equipment suitable for the
transformation of the basic raw materials into & marketable product

The suthor discusses fint the difference between handicraft and industrial
menufacture and then the specific raw materials After a bnef description of the
constitution and baax charactenstics of ¢ommon clays. the importance of clay
testing 15 stremed. A technalogcal approach s necessary to determine the suitability
of aclay for brckmaking. Preparation and manufacturing methods are discussed in
detall. especially in relation to recent innovations in these processes Attention is
focused on drying and drying behaviour. and the importance and convenience of
open-eis drying are stremsed Handicraft brick manufacture s illustrated by means of
tides showing the techniques used in vanous developing countries. The use of
woll-dosigned scove kilns 1s discussed The advantages of a Bull’s ring kiln and the
dosirability of its introduction in Africa are outlined. The design and operation of
tigrag kilns are dmcussed as well as the latest developments in the construction and
operation of tunnel kiins

The chokce of fuel for finng bricks in different types of .ilns 1s very
mportant  The use of cheaper. high-viscomty grades of fuel oils in developing
countries u central to the mdustnalization of finng processes Excessive use of wood
may lead to gradual deforestation

The necessity for the promotion of brick consumption and the impact of
standardization are stressed Brick consumption may be increased sumply by
improving the quality of the product It should be stressed that well-made structures
of fised clay g&ch need no rendering and furthermore have low maintenance
requirements. best way to promote brick conmumption would be to increase the
ovallebliity of shilled brickmaken Comeiderabie care must be exercised in setting up
Quality standarda

Progress. acceleration and standardization

MHWH W

The econum wtuation of developing countries n Africa u considered The
proment cutput of bricks and postulated wutputs for 1980 are compared with deta
from Gesst Britam mam.wmwuuumm During the
mdustrial development of o ountry there will be conmderable potential demand for
m“cmwmmmmw»mnump«w:mmem
winly the demand

Produc tvity U onamined n relstion to the wtustion in the United K ingdom
wher lsbourmiersve processss were used Manpower requirements fur varsous
types of production e gven Somple wmprovements are donribed nd thew
MANpOwe! requirements inted mthwym-ndpbucuhm
mmfmdhhtmml_mbmu The capetal costs of
e works e discvesnd mncn.uh.cmﬂmdxmnhm:ewn
e domonstreted for the perod 1944 1 |9a8 T\om'mdhmﬂm
mﬁu:-hb&n‘mwmdmmnmucm“ﬁm

13




Research and development facilities for a central research establishment and
for laboratories in the works are considered together with the distribution of
responsibility, a projected research programme and the development of new
products. Quality<ontrol tests and charts are described. Reference is made to the
apparatus and methods for various testing procedures.

National standards are important to the development of the industry, and the
requirements for a standards organization are discussed. The principles of modular
co-ordination are outlined. The initiation of a system of standards provides an
opportunity to ensure that they are all related on a modularly co-ordinated basis.

In the early years of the development of a brick and tile industry, empbhasis
must be placed on production technology. As the products improve and the buildings
become more sophisticated, it is necessary to study their performance during use and
to establish advisory facilities for the consumer.
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