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On ‘he thrashold of the aarond dovelonmer® decade porticinante and
ohservers from 1R deval-nine and inijustria’ized ncountri-n A tended *'e

Worka®an ~n Clar Mildine Yoterials Tndustrien in Afrioa.

The purnoae of the Worbehop, which wes held in Tan's from 7 - 12
December 1970, war to raview tha ztatus of ‘he clav haeed induntrien
for Tuildins meiarials in the countries of Africa and to werk nut
conclusions end reccmmendaticne that could re=sist thege ~ountries in

inrrearing ava‘labilite and wwalitv of clev buildine nrodurts,

™ PParent leveln of mecharigation in the bdbrick and tile indurtries

wers domongirated in *ha Pactories Visited durins the Waorkghon. Thir

gave further opporturities to th~ participants af the Workernp for
sxchange of experience 2nd Aiscuasions,

The Workshep was ormanized joint'— by ‘he 'Inited “Miions Industria?
Davelcpment Oreanization (NIDNY, tho Tconmomir Commingion for Atriea (WCAY,
the Uni+ted Natinne Cantre fer Mousing, Building and Planming (UNCHRP) and
the Novernment of Munisia, with tre ra.cneration of .4, Mtiment in Tani:,
¥y, Tahar AFDVIWATMED rapresenting Mtiment and ¥r. Sepgel RCTDVRRY of tha
Tndustrial Merknology ™Mvision nf IINIDO gerved aer Co-Mrastors of the
Workahon., M, 7.7, AVTA-TAMPTRY and Mr, 7, PAMANCARATIRON wape elervnd
Chairman and Vine-Chaipman of tha Workshon resnectively, The Tarheiocal
Secratary of the meetins wan Mp, O, %, RYDYNA, I™NTT0, and 4%e Rapporteur

was ¥r, 2. YRCEL™HALER, temporary UNIDO expert.

Aonreciation w:.a exnressed to the Government of Tunisia, S.A. P&timenv,
Tonis, and to al) those whe worked for the ruccess of the Workshop.
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1, e pale which povarmarents are called upon to nlay in the field of
the conatructinn indurtir in cnmnlev and veried in all countries, whatever
their lave! of aronemis and gncial devalonment, flenerallv, the nrimary
»ala af the wovernmant i- +n nneyre the welfare of the neonle and
acongtruction ig a nocter af the sconom thnt aontributer to the national
nradurt and ancountn far o larpe npo=ortion of 1nvestrent, The nresent
valume and evncntad axnnreion of honeines and otrer huildine astivitier
indirate the nrrseai ' frr an annronriete rrowth of *he HYiilding materiale

induasriar {n Africen rountriae,

. Reme matarials, suck e cemant and elay building materinle, were
aonnidered *~ he vev materialr in African develnnine countries hecause
thevr are ceraniin? in most conetuetion and hercuse thev acsount for the
maiority of the matoriale need in manvy Ti{ldires,

Y. ™ 2 buildine meterinle mude from looal raw materiale aconatitute,
beoaune af +heir Yow valua’weipht ptin, the traditional building materials
in Afrienn frount ~ies, Trp orde: 45 fully s ticfr the nrescnt and immediatc
future demand, to mxterd the winhilit of constrnctionn made from suhstitute
building materiala {ruch ae "chica" and nepi-dpjed bricke), to utilise
commercially mood mualiir ncdimanted clave eristine practirallv in a1}
African countries, {4 was undarlined that the {ndustrizl develonment of
elar huildine indurtries, with dua vrepard to locel market ccndit1oﬁa. had

bacome » matter of ureennv and neveral suggestions were presented.

A, Pricks and roofins *ilea reoresent only part of a wide range of ceremic
nroducts that are umnd i1 construetion. The daveloving conntries of Africa
are aware of t*is and have, hesides the clav Wmilding industiriec, started to
develon other ceromicr industries for thair structural ae well as domestic
uaep, util{sins Yoral raw mteriala, Towever, aevaral examplea have shown
that 1f the povernment concarned i8 not nroverl: assirted, important lossas
mar occur ~nid erent Aifficul+ien mav arize, Tnerease in interna*ional
arsictanen will no* only sherter the develonnent neriod of the related

nor-metallis irurinieg bi! will alen rrenote the commereial utilization of

Trenl naturnl w rfoTCen,



§, The low qualitv and ~fficiensy of ~lav building and sther ceramic

producte ars common features in the majority ~f the African developing
countries. In order to oromote ‘he technologioal evaluation of raw
materials sni menufacturing ornceesmas, to expand the asnortment of the
manufactured products and to inrrease rationalisation, it wan expected
that UNIDO would continue %o cxpand its activities by 2stablishing
contacts with expe: s, giving amsistence during the initial stages nf
manufacture, huilding the nscsssary infrastructure, collecting statintion
and distributing materia) of intareet to the industrv. The participante
expressed their rtrong interest in the estahlishment of an institute for
alay and ceramic products, which was regarded as urgently needed not

only for the further development of non-metallic induetries in Afrioa,
but also for other infrastructure activities esush ac standardisa‘ion,
statistionl evaluation, market potentialitv dctermination and specification,




SONGLIISIONS

1. It was congidered that a regional "institute" for clav building
and oceramic materiols was neaded to oarry out ragearch on local problems
as well as to nrovide advice and assistance with processing problems, to
test clays and products and to train personnel and foremen, operatives
in briockmaking and bricklavers and other clay building materials.

2., TIn order to satisfy the srowing construection needs in Africa, it was
oonsidered that everv effort ghould he made to improve bdbrick onroduction
in that continent as rerards both quality and quantity. Poth induetrial
and hand made production should be envisaged and sncouraged. Stubilind
goil bricks were of great interest to many Afriean countrier for low

coast housinnm,

3. The development of the building matorials industries should follow
the requirements of the development of the building industry in Africa.
In view of the high impact nf both, it was concluded that those important

induntries chould be given high priority in the development plans of Afriocan
countries.

4. When considering the trickmakings situation in the repgions of Africa,
4t nasuld be seen that the brickworke inmtalled in North Afrioa had the
capaocity to satisfy the present demand for clav uilding materials.
Wowaver, n review of the clav building materials nroduction in some
countries looated in this anbregion showed that brick production in
these countrice was at a Jow level.

.

The situation in the other three subregions of Africa appearad
different from thnt prevailing in North Africa, The ~apacities of

hrickworks located in most countries of these subregicns were insufficient
to satisfy the need for clav building materiala.

5, Statisticrl data are essential for the dotermination of future
- sonsumption. Tre present mituation with ragard to atatietios) data

on local production and imnorts wrs not satisfactory,

6. The particirants comclnded that the development of the nroduction of

clar buildine matrrinls could orovide a general 'solution to cover the

enormous lack of “uilding materials in the majoritv of African countrier
for houring Al areasent,
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7. ‘'The participants considered that other clay products such as low
porosity products wers of interest to African countries.

8. The importance of homogensous raw mpteriale wae amphasized and
methods of achieving homogeniety were discussed. Tt was felt, however,
that there should te sufficient flaxi®ility in the plant to emahle it
to oope with some variation in raw materialn,

9. The fivst task in coneidering the setting up of a new brickworks
was to ensure that there was an adequate supply of good aquality raw
matarials. The proven resarves should be greater than the eaonomic
11fe of the works.

10. Interest was expressed in the semi-dry pressed process. However, the
participants oconcluded that the process was too expensiva in capitel costs,
and 8ifficulties in maintenance and repairs could arise.

19, The choioce between naturel and artifioial dryers with necessary drying
time for small and medinm scale production in African couniries was discussed,
It was oconsidered that natural drying was a more sconomiocal prooese in most
of those ocases.

12. The participanta came to the conclusion that heavy fuel, otl, i.e.

evan containing a considerable quantity of rulnhur, wes normally the most
desirabla fue) for firing ~l1av tuilding materials because it could be

enaily transported and stored, had a high calorific value, and was relatively
low priced. It was noted thai scove kilns wers beat suited for small and
medium-nined plants and that Rull-ring and Hoffmann kilns were the most
desirablo for higher )sval production. The use of tunnel kilns rhould be
conaidered only at an advonced stage of develonment and when there was a
high level of consumption within a limited area.

13, The participants noted that equipment that nlaimed to be wobile wes
ultimately used in stationary works in one of the African countries.
However, the use of a mobile plant was discussed and participanta expressed
their interest,

14. e participants recognized ths importance of modular co-ordination in-:
providing & link between design, planning, the manufacture of components or
building materiale, and their, utilisation st ihe building site.
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15, The partisinants recosnized that at the ceramic factories. safeguanrd
of the driving belts and tha protection of 211 the rotating narts should
ha kent in order nond +hat neriodin training of workers in safaty technique

chould bhe carried out,
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RECOMVINMATTONS

— —— - -~

A. Recommendations to tha developing countries in Africn

The Workehop arreed that the developing couniries should:

1. Consider sstablighine "inatitutee" on » rotionul-regionn] hasin,
In the letéer case, after reaching asrecment with at least two neishlonring
countries, application should he made to I™NTNO for nromoting the setting

up of n ragione) "institute' for clay nnd cernmic nroducts,

2, Fnsure the maximum utilization of locally available raw miterials,
extand tha gcale of building matarials manufacturs made of atabilirzed
soil products, while emmhasizing the manufacture af vurnt bricke where
resources are svailnble,

3, Ume the apnrapriate chanmmels in anplying to INTRO for tachnical
assistanne [povernment - UNDP - UNTIDO),

A. ®romote briock consumntion in Africa by increasing the muality of

drioks, reducing production costs and Lv training nerncunel in bricklavine
and mekine,

5. lme a nroper materinl handlines avatem, in order to raduca the
nroduction costs,

6. TInstituts and maintain Tielitv control >f raw materialm, semi- and
finished products in order to incraase the qualitv of fired flay building
materials,

7. Project new plants far slav bhuildins and ceramic indusiries bv

! starting with complete meological and technolorica) avaluation nf the

rew materials resources, Make the nronassing flow flaxible anouph to

maka changes in hlands, 'Ige natural drvers which are normllv economiaanl

% for amall scale production, ''se peariodic kilne, nuch an rrove kilns,

for starting small-acale operations, Rull-ring kilns and/or Hoffmann kilme

| for higher capacities, Use tunnel kilns only for mare industrial nrcduction
in areas with densn population and accordinely high consumption.

8. For firing clav building materials, use the cheapest heavv fuel oils,

which can be mixed with nther organic combustible waste mnterinls,
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9, TWytend the s‘atintical data of loms) production and imnnrtad ~lay
building matariale, in order tr enahle the nrtional aAnd internati-nal
instttutions and organisationrs to bettar ns=era the nead of the eruntrien
in ‘echnical asnistance ond nervices and in the nlanning of these
industries.

10, DNavelan other low norosity wroducts besides tricks and tiles, such

as wall tiles, engincerins brinks, naving brickg and other ceramic nroducts,

41, ™o to the importance of slay milding materials industries for the

aconomy of the countries, ~xtensive government measures should be nrovided
to thia industrr for its further nromotion and develonmant,
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Recommendations to 'WWIDO

International Co-operation

1. In wview of the lack of national institutions to mee* the needs of
countries of Africa in the eatabdblishment or davelonment of *heir ceramics
ind. stries, it was unanimouslv ncdmi zed that 'NTH0, in co-onmeration
with 'NCHTP, BCA and other regional organizations, should initiate, at

the request of one of the African countries in which this industry is=
relatively developed, the establishment of a national-regional "institute”
on ceramic industries for the technioal servines of African countries in
this field including evaluation and testing of raw materiala, preparation
of fengibilitv studies, training of workers and foremen, collection and
digsemination of tenhnical information, etc.

9, Promote the development of clay building and ceramic materials by
providing developing Afrioan nountries with tachnical literature, such as
experts' papers, clay and ceramis products data sheets,

3. As .s starting point, nrepare an absiract of snecifications and uses
of structursl olay, earthenware and non- metallic products with their
rew materials recquirements.

A, Vake available to developing countries techninal assistance and
advice related to a)l mtages of the establishment and oneration of

ceramic plants,

§, fonvens a regiomal Vorkshen for the countries of Africa covering a

wide range of olav and ceramic orodunte, euch as structural and other
typen of coramics in 1971 at the 1ateat.
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Recommeniations to the developed countries

The developed countries should:

1. Davote attention to sxtending aseistance to the (mlepilg ocountries

in ceramic industries by supporting nmational institutes or the establishment
of national institutes and offering fellowshipe, treiming ommortunities aand
erpert assietance thrush INTDO and other internationmal organisations.

?. Tstadlish tempornr- advisory centree and assist WINO in field work
as vell as cewsloping countries in estadlishing national or regiomsl
centres. Such a centrs could ocoupv a small reserve of internsticmsl
experie and secure aseistance at ehort notice,

3. Continue hosting and organizing technical seminars and workehove in
order {0 secure a contimous transfer of know-how to developing countries.

4, Continue in financial narticination by setting up ceremio industriss
in developing countries.
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PART 11

SUIFARY OF LECTUR®S

Problems and Potentials for the frick Tndustiry in Africa
r Teonomic Cormission for Africa

On bdehalf of the Fconomic Commisaion for Africa, Fr. 1. Horwath
stated that bricks, being widelv used in Africa, have tecome with
cement products the most important huilding materials, Bricks are
traditional building materials for African countries snd various kinds
are ugeds sun-dried bricks which are sometimes strengthened by straw;
aside fired dricks made bv handicraft as well as industrially sanufact-
ured bricks are availabla. The latter appear as full dricks, holloew
bricks, hollow blocks and tilen. While in the handioraft hrickworks
wood and other wastas from agriculture are used as fuel, the indusirisl
rlants prefer fuel-ofl and coal,

In general,cuality of the bricks nroduced in Africa is very low
and these drioks are estimated to last only 10 yiars due to their low
mechanioal nroperties. While about 20 - 30% of the total of the
artisan production is %=1?! burnt :i"balancc i{s either underfired or
overfired. |

The Tronomic Commission for Afrieca studie: the possibility of
bricks produntion development in three African ragions: WNorth, West
and Central Africa. Basad on its findings on the entimated growth
of the national economies concerned, the Wconomic Commission for
Africa soncluded that within the next 1% years bdrick consumption will
increase ahout five times, 9ince nrices of red clay products are
conpetitive with the nrices of concrete blocks, there is no limitation
for their use in modern sconstructions, if their qualitv is properly
maintained,
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Winning, Shaning and Preparation of Clay
hv TH,H, West

Ry _cle and tila clavs are heteroganeouvs in romnosition and often
contain impurities, sand or sandsione, 1lime or ironstons nodules,
grpsum and othar sulfates which give rise tc effluescence, Carbon
presant as roots, neat, coal nr finelv dispersed may act as a fuel,

wt a high nroportion requires care in firing.

i fferent methods of clav winning were deneribed with asvects of
the homogeneity of the dennsite, flavs for bricks making appear in the
m iority of African cmmntries, but their nroduction ocharacteristics
have to be avalnated before the processing equipmant is decided, The
factars affactin~ winning and hrulage ware given and main equinwent
dancridbed,

Clav prepavation ia the essantia) se~uence of orocesses needed to
hring raw clav into a form suitatle for the making orocess. Suffisient
storege manacity shonld he nrovided tn emsure constant feed to the nlant,

The mnin factors and nmiipment f~r dr- grinding and rlastin
preparation of the masses, As wall as for ghazing of sreen nroducts were
descrided and Aigcussed. Poofing tiler requira batter elay preparetion
than bricke, even better clav,

The ladour requirements for the waricus parts of the orocessing
were siven, Yodern urits hava taénl neadmuntive 1abour recuirements of
less than 2 m.h,/thoteand and these are unite nroducing for less than
1 m.h./4housand, Put a® such works Pave hish eapital requirements,
running and mirntenancea ~onta are clearlv more ‘han for lens mechanized
planta. Par rondit*inne in 2frican ~runtriea tha desres of machanisation
ham to be weiphed raref:llv in each narti~ulrr case ascording to the

inventment coste, rannin~ ~omta including meintenarse and svilled labour
availanilitey,
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The Drying and Piring of Burnt Clay Products
by R. Burkhardt

Ae far ag drving and firing of imrnt clay nroducts is concerned,
the author stressed the following pointe.

The importance of determining the minerslogical type of the clay
selected and studying the geologinel reserves in such clays defore
setting up high capacity plants; the author analysed the main factors
in which the tvpe of clay influences the drving and firing process.

%efore suggesting driers and kilns for brick manufacture, the
available type of fuel has to be ewaluated with special refsrence to
tshe coste and qualities of fuel oil as well 29 to the dangers of
deforestation.

Availadility of skilled workers and technical persomnel plays an
important role in each good quality mamufacture of twicke and tiles,
As the level of skilled ladour in most African aountries is still low,
the autber sugwested the establishment of three training centrea for
training ceramic workers and bricklavers in Afrioa.

Taking into consideration African climatical conditions with regard
to the alteration of bed rocks and clays (lateritisation), the most
suitable driers and kilne were suggested for new projects considered in
African countries,
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Fronomir and Technical Characteristics of thes Clay

Building Materials Industries in Develoning Countries

hr %, Johansen

Develonment of building industry and building mteriale industries
are synohronized to a great extient. Therefore, if planning, administration
and standardization believed %o be necessary for one of those industiries
will also be neceasary for the other one., Tecaure of the high impact by
the combined action, these imnortant indusiries rmst he on top of every
develonment plan for deveiopihg countries,

The clav tuilding materials industries might be a universa) solution
to cover ths enormous lack of btuilding meterials in developing countries,
however, this industry must demonstrate that it {s convenient and efficient
as far as qurlity and prices of products are concerned,

%o demonatrate a progressive type of brick making plant, the author
discussed u layout of a brick factory with stiff extrusion of the clay,
natural Ariers, with a msterial handling system consisting of pallets and
fork-11ft +‘rucks and, alterratively, with periodis and ocontinuously
working kilns, such as the tvpe of a Hoffmann or 2ig-sag kiln.

It was recormended ihat each African country has to establish its own
¥ationel Committee for develoning t4e cla mildins materials industries,
not only to co-ordinate the efforts of the clay 'mildiny mterials inductrien
wit* those of the tuilding industry, bu* also to promote the developsent of

elay buildine mterials tndustries ir order to cover the growing demands on
clav nroducts,
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favironmental Characteristics of the Clay
Building Matericls Industries in Africa
bv Z. Berhnne

After briefly discuseing the properties and uses of clay building
materials, which are oresently produced in four African regions (North-,
West -, Central - and Tast Africa), the suthor dealt with past and
present demands and supplies of clay tmilding materials in Africa. The
influence of other recently developed huilding materials such as concrete
blocks and gas concrete on the clay building materials indusiries wes comsidered.

The relationship between clay building materials and Portland cement
products consumption in different sfrican regions was amalysed. The results
have shown that futurs trends in the supply and demand for clay building
mterials is Righ while their supply’is too low.

In order to tackle this ansute orodlem of shortage of clay muilding
materiala in Afrioa, the writer made several sugrestions as to how to
oontinue in developing the intermational assistance and how to setile the
situation in differentlv populated aress in Afrioa.
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Rracurces for Anticipated Development

hr I, Knizek

In his paper the author outlines the “hrae available resources

a., the clay itmelf,

b. +he knowledrs of the clay, the human intelligenee to learn about
{4 and the consemient ability to use $t nroperly and

¢. +he availahilitv of mechanicel em:ipment suitable for the
transformation of the basin raw metariale into a marketable product,

The writer Aealt firet nf all with the difference between handioraft and
industrial manafacture and nroceadsd then to ‘he raw materials. After a
brief desoription of the comstitution and basic characteristecs of common 3
slays, the imnortance of clav testing wac stressed. The approach fo the '
determination of the ability of a »lay for brick making is a technnlogioal
ona. Premamtion ond manufasturing methods were discussnd in some detall, t
especiallv in relstion t: racant developments introduced into thess pronesses. j
Prving and drring behaviour wag #iven rrominent attention and the importancs !
and convenience of open air drving wis stressed, Handicraft brick semufacture
wag {1luptrated by means of slides showing the techniques used in different
devaloping countrien., 1lsahility of well designed scove kilns wae discusred,
™e adventages of a Null'a ring kiln were outlined and the degiradility of
its irtroduction in Afric~ demonatrated,

The danisn and operation of %ig-rag kiln- wne also disoussed aside the
Jatest dews)opments in construction and operation of tunnel kilns,

Great importanca was piven to the tvoe of fuel used in firing dricks in
44 ffarent types of Xilns, The utilisation of cheaper high viscoeity grades of
fuel oils ir daveloping countries wap madz ¢the central point of the
industrialisation of firi~¢ orcoeames, 7xcensive ute of wood mav 1ead to
pradual deforestation.

Pinallv the necesaity of the nromotion of hrick consumption and the
impact of standardization ware stremsed, The brick consumntion may be
incrensed simplv throush imrroving the eualitv of the produnt., Much can
be mada of it~ fart that well made struciuve of fired clav aroducts need
no rerderins hain~ at the sare time 1av on maintenance, T™he test way of
nromo*ine hriecl conmumotion would Y& tho wenrAdy avatilahil {4y of gkilled

hrick makera, Coneidera’1~ cfara muet b exarriaed in settines up quality

rtandarde,




Propress Acceleration and Standardization
hy MW, Weet

he sconomic mituation of develnping countries in Africa ia considered
and thair nregent outnut of bricke and postulated ontputs for 1980 rompared
with Great Britain as a rountry with a fully daveloned brick and tile
industry. There is considsrable potential demand for bricks and tiles o8
the countries develop, and wave in vhich the industries may he expanded are

suggeeted,

productivity is examined firat in relation to the situation in Oreat
Aritain when more labour intennive procageag were sed and men-power
requirements for warious tvnes of nroduction given, Simpls improvements
are described and amendsd man-power requirements listod. Vodern, highly
mechanined n)lante oan have nroductive lahour costs of 1ens than 1 man-hour

ner .tbnuund bricks., The canital coa!tn of new works ara dismcussed and the

inerease in these costs and dacreasc in labour costs is demonstrated over
the period 1955 - 10A8, The prorortion of the totnl running coets Aebitabln
%0 each part of the process is siven and compared with costs derived froer
data suggested hv the "nited Nations Eoonomic Commisnien for Africa,

Ressarch and development fanilities far a centra) rasearch facility
and for works lahoratories are ronsidered ‘ogether with the distridution
of effort, a possible research programme, and the develonment of new
products. Quality nontrol tests and chart: are deasrihad, Reference in
given to apparatus and methode for various testing procedures

National standards are important to the develonment of the industry
and the requirements for a standards organization are discussed., The
principles of modular co-ordinmation are outlined and i: ir concluded that
the initiation of a system of standards im an opportunitr to ansure that
they are a1l related? on a modularly no-ordinated hasja,

While in the early vears of the development of a briok and tile industry
emphasis may de placed on produrtion techmology, as the products improve and
the buildings become more sophisticated there is a need for research into
performance in use, and the estadlishment of advisory facilities for the
consumer.
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Programme of the Workshop

Sunday, 6§ MNacemher

¥onday, 7 Degamber

Tuesdav, 8 Necamder

Vednerday, O Deosmder

Thursday, 10 Neoceaber

Pridny, 11 Necomder

Saturday, 12 December

Arrival and reristration of participants

Officia) openings hy ¥r, Mchamed Masmoudi,
¥inister of Foreirn Affairsg.

Lecturen, discucsions and presentations by
the authorss

Problems and potentials of the brick industry
in Africa.

Winning, rhaning and preparation of clay.

Lectures, discuasions and nresentations by
tha suthorss:

T™e Drving. and Hr:ln,q of Murnt Clay Produots
Feonomic and Technical Charactaristics of the
flavy Muilding Yatorials Industries in
Neveloning Countries

Tavironmental Characterictics of the Clay
Puilding Faterieln Industries,

Lectures, discussions and presentations by

the authorss

Resources for Anticipated Davelopment Progress,
Acceleration and Standardisation,

Txcursion by bun to Nabeul, Visits te twe
brick fastories with traditional processing
and ssveral artistic ceramic shope,

"xcursion by tus to Namoubia Driok Pactery,
Forthern sudurds -~ La Goulette, Sidi Dean Bald,
Cemmarth and Racuad with masamm
of masonary constructions.

¥xoursion byug to Jendouta and Telarka,., WVisis
to modern bdrickworks in Jendouha and of a moder™
wall tiles faotory st Telarka,

General disoussion, oresentation of draft reports
with recommendations and conclusions.

0fficial closing of the nlay Milding materials
workshoo,
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Participants, ®xpertg, Otcorvive nnd 3fficers

from the “orishon Secretariat

PARTICTITANTS

M. Affia, Abderrahman Lhoratory Engineer,
fesearch and Trainirg Centre
8, rue de Giguig
Rabat, Morocco

¥Mr. Ahia-lamptey, Joseph C. feneral Manager,
Brick and Tile Division
Chana Industrial Holdine
Corporation
P.0. Box 107
Kaneshie-/ccra, GChana

”r. Aoun, Mustapha President and (eneral Manager,
Tunisian Milding Materialg
Industries Corporation (SOTIMACO)
Tunis, T™unisia

Mr. Breni, Ageli Nerd of lxccutive and Supervising
Department,
The Industrta) and Raal Ratate
Bank of Libya, P.O. Box 2297
Trinoli, Libya

¥. Tansou, Piarre Chemical Fngineer
Chief, Iaboratory Seection
Puildine and Houzing Centre
“ePe 2095
Lora, Togo

V. Djidjoho, Prosper Civil "npinear
p.r, 578
Cotonou, Nehomav

¥r, Grimen, 0. Aaron Architect/Plannar, .
National Vousing Authority
U.N. Drive nnd Curlev Streets
¥onrovia, Liberia

M. Laho, Kada Aboubacar Civil Fneineer,
Cement Corporation of Nipmer
BR.P. 355
Niamey, Niper

¥, Fito-Bate,Tohossi Florentin fivil Fngineer,
Minjistry of Pudblin Works
B.P. 351
Cotonou, Dahomev

M. Fouyi Cickasso, Danisl Professor, nrclitectural desien

3P, 459,
Lranzaville, Congo
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¥. Ramangahalison, Victor Cleneral Manager,
Malagasy Brickmaking Company
P, 540
Tananar{ve, Madagascar

¥, Sheel, Ahmed Architectural Assirtant,
Ar~chitectural Section
Building Department
¥inistry of Public Works
Mogndiscio, Somalis

¥r, Zeitoun, Kamil (leneral Nirector,
¥inin+rv of Housing and
Publin Mtilities
Tsmal Abaza Ztreet
Cairo, linited Arad Republio

TXPWMRT S

¥r. Berhane, 7awde Head, Materials Research and Testing
Nepariment,
%thio-Swadish Tnatitute of M™uilding
Tschnol ogy
P.C. Box 518
Addis Ababta, Wthiopia

¥. Durkhardt, René United Nations Development Progreamme
P.0. Box 1348
Tananarive, Nadagasoar

¥r. "ngelthaler, Zdenek Viastina 3
Pilsen, C3SR

¥r. llorwath, Tvan Industrv and Housing Division
N Poonomic Commission for Africa
P.0. Rox 3001

Addie Ababa, Mthiopia

¥r, Johansen, Svend Apartado de Correros 29,
Yremia de Var
Barcelona, 9pain

¥r. Xnizek, lan Consultores Ceramicos Para la
América latina,
Panuco 105
Mexico 5, D.F.

¥r, Vest, W, W¢H, Mead of tha Heavy Clavy NMvision and
Officer in charge,
Vellor-Oreen Laboratories .
Shalton, Stoke-on-Trent ST 4 L2
United Kingdom
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eRrRT

Co=-M pantor

Co-Mpreactor

Teohningl Seeratary

ORGANIZING

Mr., Sargel Toldyrev
Induatrial Devel onmant Officer
Iné etrin) Technolomy ™Mvisiom, ‘'WINO

¥, Tahar Abdelwehed
President and eanaral Vanager
Mtiment 9.4,

13 Avenue de Carthage

Tunie, T™mninia

¥r, Carl %, Rydeng
Industrial Nevelopment Officer
Tndustrial Technology Pivisien, (WIDO

COMMITTE

¥, Ali Merahasui

M. A4 Kareborni

Tnterpreter - Co-ordinater
Finistry of Cultursl Affaire
and Informtion Tunis, Tunisis

Société "TATINTNT®
Tunis, Tunisia

RYERS

Iaff, Fustafe

Dhaoudi, Nachesi

Chief of Department 316
Pragoinvest
Cenkomoravakd?}

Pragua 9

Nrarhoslomiia

The Tndustrial Deavelcoment Centre for
Arab States (TNCAS)

P.0, Box 187

Cairo, VAR

Civil Engincer

ABhere Techninches
Bundanalenranstalt

A-8010 Oras

3t, Peter, Ni'lrothgaase 23
Austria

Sooial Affajrs Officer

N ®nonomin and Social Office
in Reirut (UNESOH)

P.0, Rox 4656

Beirut, Lehanon

Chief of fommarcia) Division
Unior Générale

€, e de Hollande

T™unis, ™Mmnigia




¥, Xaraun, M'Famed-Ald

¥, Yelavah, PachiAd

¥, Ouvader, Yrangnin

¥. Soudokhana Madti

¥. "mp Thiab fovhatr

¥, Pourett Youdher

Ve, PYapai AD8el%amid

Aasistant Offirer,

UN Informntion Centre in Tunis,
¢, R4, Tal Renat,

™nir, ™ininia

¥nn-mar,

Monyesdian Tildine 'ntearials
Taduatrise,

mania, ™miain {®CTTEACO)

ipfan Jérndeale,
Jamral Plant
Tajein

"néen NAvdpnle
Yarcoap 7 the
Tammel i ctworks, Tunisia

Ranutv Genepnl Manaser,
Sani A8 NDATTIONERN,

"™ nie ' Mons nin

fhiaf, “~vamies “ection of the
minfeian Milding Meterials
Parnoration,

™inie, Muniasis

Wy tionz) Centra for
Infuatrin) %%tudian,
Munis, Maniein
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Nomertation of the Plants Misited

Fanoulia Ppirt apd Mila facterv, Tunis

akground Tnformation

1808 - “onutruntion cf the fira* Hoffmanrn “iln

191Y - 2nd Woffmran ki'n

1978 - 3Ird Hoffmann kiln

1911 - Retting-ur of tha ¥ara comnlex
(Manufacturs of 3 hole and < hale bri ckal

19% - Satting—un of *he chavassianr complax
(MapnPuctira AP hollow Mocks, 1erge & holer and
12 hplea hrick= nnd +4lex}

1917 - Cemstruction af an avrtifinial chamber drvar

1945

[etting-up of the Pavant comnlex
(varuum and stean axtenrian)
1942 - Congtructien Af the tunnel kiln, which ranlaced kiln No, 3

Production

60,000 tons of srtrunion-nressad red bri cks, blocve and tiles ner vear,

Raw Materinln

Clay

e al- {n avraynted in tha ne- shhaurhond of the nlant, Rand'e
ouares i8 n the suhurt ~# ™unia, 7 km from the nlant, Wred rejecta
are rre--rushed, sround and srrsened and used as » rrop in blende

for potential n»roducts,

Preparation

flav from the denosit in transported to A ='ation {n which its first
erishing {8 made. Clay is loaded inte amall Ainirular railupy cars
hy a belt and tranmporicd into the plant, DBefore the necond step of
clav nreparation is nroceeded with, fluv ia Blended with eand and pgrog.

Bxtruding Plant

Yacnum extruding nress in emiinned wi*h n fullv automatic Frev cutter,

Tranenort

im made bv 2 chair 14t devisge.



Ppeine

inide an ar*ifirinl charber lrce cren=-ir Arvers ire 1sed,

Mring

One modern tumme’ kiln and ‘4o To’fmavn kiten nve ured Tor firins
the followine orodurta:
eral1Y hriske [ holes' 4.5

x 10,5 ¥ 21,5 cm

(% bolex} 6.5 x 10,5 ¢ 21,5 rm

large brirks /® holes) 10 ¢ 2 x W om
(12 holee} 1Sy 20 ¥ Y0 eom

hollow Bloake (Pager tvne) 172 x 20 x 31 e
1Cx 2¢ x ¥ eom

1 x 20 ¥ 31 en

f1nt ridme tilem, cnlled 'Parseille” tilesn
axtruded solid hricks
oressed g01id bhricks

Mring temneratura amounts 4o 9$0° Gt grade,

Personnel

e factory e-mnlovs 241 werkere, 18 emolove~e ard 2 te~hnicians,

Faintenanc?

¥Yaintananee nf *the erujnmens irn donc br 8 well aoninped worvahon

forming nart of +he factary,
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Jendouts Prick Pactory, Tendonube

Tackground Tnformation
This mocern factore was tuil+ 4. 1966 .nd Y~gan *c onsrata at the

beginning of 1967,

Production

15,000 tonn of axt™ded red bricks nnd tloaks ner vyear,

Baw materials

"hege are trensznorted ‘o the plant from ‘wo ouarriess
a, lims elay with herizontal extraction 1ncated next to the factory
b.. sxrcellant 1on-calcaveous clav at 25 km from the factory.
The 1im’ clav demasit is not A “omogeneovs one nnd fluctuntien
of immuritias in tha clay i~ orne of *he factors which requires

sttention in proper production oontrol.

Clay Preperatinon nnd Txtrusion

The menufrcturing Hro-ess is a modern one bing bared on the following
sfuinment:
iaw oru~her, aruehing rolla, te-mering mixer, vacrum extruder and

gutomat.c cuttgr,

Transoort

The material handline nrctom noneiets of carsn with floors snd forr-1ift¢
trucks,

Prying Plant
Ttalian t-ne Aryer in chamhers equin-e” with fans and fed Ly warm atr

hv 2 hot air #nerator.

Mring

Yodern tunnsl kiln, 43 maters lonz, fa! hv ‘nrners uzin~ heavy fuel

()
o1l Mo. 2. ¥iring ternerr:ure amownts tn FOOT Canticeadae,




-8 -

Personne)

The factory employs 75 worksrs, ¢ emnloyees and 1 technician,

Faintenance
Maintenance of the equipment is done W a workshop forming part of

the factory,
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Mfalarka Tile Fartorr, Tal:orka

e —— s . q——

Background In“ormatior

™is modern wall tiles nlan% was ~uilt in *966 and bemin to operate
in Mavy 1967. Tha nroduction is on a hig~ technological level.
This plant opernies ° S0’ Prm the srojected c~anacitv and rroves

high encnomic resuitsa.
Production

3,150 tons of white, coloured and decorated wall tile=, Aimensions
150 x 150 mm and 75 ¥ 150 mm, per roar, Agide this main manpufacturing

prorromma, fritts are meliad in the ‘astorv, not onlv for its own use,

but almo to meet the damands of other local kitchemiare mapufacturers
snd small cearamic nhops.

Raw Yaterials

The four raw materidls used in ‘he processing of wall tiles body are:
white kaolin, dolomits, sand and gros.

Rav materiale sre rmtored 4in » rqofed ares {r front »f the main
nproduction hall and their drving, if nesded, is made in open air.

Body Mechnnlogy

The wald “i1lag *e~"ra? - - e Yo, on crushing of raw mrterials, dry

grinding of the hateh, granuletins of the mass in a grarulator by
adding waicr and regulating the moisture content at the same time. This is fol-
lowed wp by semi-dr+ zrinding in irv orocernsing edga runner mills,and

sereaning before storing the mass in two bins.

Pressing

T™lee of hoth formate &re orersed by ) fric ion nrces~, ? autoretiec
and 1 gemi-cutomati~, Meehunical strensth of ~roan Lndy

evcellent, Pree~ed *ile adger ars ~icaned after nrezcing, the rraesod
tiles are nilaed and laoaded on bizouit ¥iln ~ars,

Mrring

To decreases ihn ~rersing roisture under 17 “rom the total, tiles

10aded on bisc:it ~i1n ecare sce 4dAried in 8 doulle tunnel dApier
for 73 kours.




Rirnquit ®iring

A tunnel kiln SOm lon~ i3 inmtrlled for Viequit firing of wall tiles,
T4 ig equinped with 16 wide firing burners ueing heavv fuel oil No. 2.
The bi- vuit firing temperature correeponding vit' the dolnmite-

2D .
rilicious bedy composiiion, an.4ots to 1050 Centigrade,

Maziny

Tio to relativelr low zhrinkapge during the hisaquit firing process, no
gperial ~nlibratisn 1z needed. However, adres of bisquit tiles are |
"mleaned” hy whetting them sn a iransport belt hefore glaming. Two
double waterf 11 rlazing machinag arc installed ir the olant, About
30 gr of r raw white »lare are »npliad on o tisquit tile measuring
1%0 ¥ 150 mm. One pisce of glazing ~quipnent is used for the
manifacture of decnrated tiler,: A hiamuit tile after heing glased
nroceedn gradunlly to thrae auteoritie soraen-nrintirg machines, each
nf whic nrints one rolourc® o desigrn, ™he slazed and Adecnrated
tiles Avre than inserted “r hand from tha hels direectl~ into saspare

orected en muffle kiln care,

Preparatinn nf Nlezern

Mrittn, needed for *he cinse pravarniion, arve melted from their
componanta in a ntaricrary rotarr kiln at the 'emperatuve of ‘I,Awﬂ6
Cantig *dn, After the nelting srornesns i finighe ) frit+e are cooled
in water. iJinrep are pround wet In

ball mille from fritie 2nd sther ndditivra, a:rh am kaolin, Onlv
onacue rirzes nrs ured in the wall +ilee manufacture and the uged

onanifier "irecongiliente” in malted in ritia,

Mont Piring

Nlazed tiles, Vorded on miffla tunne! curm, nro whonled into the mffle
tunne! kiln and then fired at 930° Centiprade, Tis kiln aleo uses
hamvy M0l nil Yo, 2.

Sorting of Hall Tilar

. e m—— o

Fire2 w211 tilen are diacherred from the sampare hv hand and thev ara

garted cither or corting bel*s or v hand inty the Te, YIa quality
and reirntg,
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Packigg

. e - —

Sorted “iles 2re vacked into boxes for transportation.

'aharatorias

- -

The woll tidas =lart is emiipned with 2 Tabaraisny for production
zontral, asts and ressirck, A nhato 1nhorztars producea mapesna

with 4iPlorant deions fan sarean rrintin~ ma~hinern,

Perannnel

L. an e

"ha wall tilen nlant rmnioys 108 warkores, 5 amplovaae ~=nd ¢ tachnician,

¥2intenanne

Vainterance Af amipment 46 done By a workahen forming nurt af the riant,
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Nebeul Brick and Pottery Fantories

In order to damonstrate traditionmal nrocessing in brick and pottery
manufacture, the Tunisian fovernment invited participants to Nabeul to see two
artisanat brickworks and twe artistic neramic shops ome of which
was & (overnmental Pilot Plant for ceramios

The traditional drick nrocesaing was hased on simple clay preperation
in eylinder mills shapping ovroducts in an extruder. Opem oir dried hollow
dricks were then firad in neriodical kilns, heated by wood and agricultursl
wasten., Due to high content of limestone in olavs, firing temperature
amounted to 8'50° Centigrade only., Two of the brickworke visited form part
of a compunv, with 220 workers, which nrodures 20,000 tons of bricks and
hollow bricke par year. Aside the main prooessing programme, also twice
fired sanitary pipes and fittings aré nroduced in the rcompany.

Artistic ceramic shops were developed on & good technological level,
Tn spite of simpla body praparation, differsnt atiractive shapes of produots
are casted into nlastar moulds and shaped on pottery whesls, Decorstion of
products is made hv engraving pgreen hodiss, using underglaze decors with
transparent ginses, engobes and onamue glazen with handpainting. Aside
the open fire and mffle kilne, heated bv wood, neriodiral smal) sised
olectrie kilns were alro annlied for firing products, While the biscuit
firing teme-aturs amounted to about 950° fentigrade, *he glost firing
temperziure was apnlied by about 900" Centiprade. Tinighed products are
nice, glazes 4o not crase, colours applied are plain and, due to national
motives applied in designs, artistic ceramios are of high interest to
touriste,
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Symbol
ID/G.81/1
ID/WG.81/2

ID/Wa.81/3
and SUMMARY

1D/NG.81/4

ID/wG.81/8

ID/g.81/9
and SUMMARY
and Corr. 1
and Add. 1

1D/WG.81/10

IDNNG.81/12
and SUMNARY

ID/wa.81/13
ID/NG.81/14
ID/w0.81/25

ANNEX IV

List of Documents 3ctued

Language
E,F
E, F

E/T
E, P

Title and Autror

Provisional Agenda

Problems ard Potontials for the Brick
Tudustry in Africa

- UN Feonomic C:mmission for Africa,
Addis Ababa, Fihiopia

Progress, Acccieraiion fiondardi fation

- H.W.E. Vest, llead of the Heavy Clay

Division and Cfficer in Charpe, Mellor-Green
Laboratories, Shelton, Stoke-on-Trent ST1 4L7,
United Kingiom

Production Techrolars = Tirulng, Preprration

and Shapins Of Giov
- H.W.H, Wert, Heed cf the Heowvy Clay

Division and Olficer in Shirge, Mellor-Green
Leboratories, »inlten, Ttole-on=Trant STV 4LZ,
United Kinpgiom

The Drying and Firin- cf Baked Clay Products

- R.G. Burkhardi Umited Naiions Development
Programme, P.0. l«x *:-°li, Tsnanarive, Wadagascar

Prmaswena ©aw 4he ai cipnted Davelopment

AL

- . .0. Knizal, Conuul ores Cerémicos Para
La América Latina, Peacco 105, Mmxico >, D.F.

Economir and Technical Characteristiocs of the
Clay Building jiz+ovials indusirics in Develop-
Countries

- 8.B. Johansen, Apartade de Correros 29,
Premia de Mar, Darcclona, Spain

Environmental Characteristicas of the Clay
Eaiiding Materials Incustrics in Africe

- 2. Berhane, licad, Materials Research and
Testing Department, Ethio-Swedish Inctitute
of Building Technology, P.O. Box 518,

Addis Ababa, Fthicpin

Provisional lict ot Partiripents

Provisionul Lis* of Documents
Draft Final Henort




Symbol Language
ID/WG .R1/5 L7
ID/WG.81/6 E P
n/MG.81/7 5P
ID/WG. 81/11 1
and SUARY F
ID/WC. 81/1% ) 4
and Add, 1 v
TD/MG.81/16 r
ID/MC.81/17 1
1D/WG.81/18 2
1D/%C.81/19 r
ID; #G.81/20 E

~ UN Economis Commissicn for Africe,
Addis Ababsa, Ethiopia

Proposal Concernirg the Setting Up of 2
pilent for Ceramics Production

-~ UN Feoncmic Commission Tor Africs,
Addie Ataba, Etniopia

Propoaal for the Construrtion of a Caramics
fac'Eog in the Jvory Coast

- UN Ecoromic Comisnion for Africa,

Addis Abaha, Ethiopia

Technology of Clay Ruildingz Materiels
Manutactucing

- N.7. B} inkarouk, Ministry of Building
Materials Indusiry of the "kraindan SSR, USSR

Contribution of Nirer

« ¥.A., Lako, Civil Enrineer, Cement Corporation
of Niper, B.6. ¥ox 355, Niemey, Nipger
« The Developrent of Clay Building Materiais

Indusiries in Tunisis
- 7, Abdelwahed, Président Directeur Géanéral

de la Soci#t¢ Bitiment, Tunis, Turisia

L Meagrapt on ¢he Clay Building Materials
E astry in Ghana

« J.0. Ahi: Lamptey, (ieneral Manager, Brick
and Tile Division, Ghana Industrial Holding
Corporatiorn, P,0. Box 107, Kareshie-Aocra,
Chana

The Baked Clay Industry in the Tananarive

Area: Present Techniques and Immediate Prospects

- V. Remangsralison, Présicent Directeur
08néral, Socifié mslgache de briqueteris,
P.0. Box 540, Tananarive, Madzgascar

Clay Puilding Jndustrv in UAR

- K. Zeitoun, Architect, Ministry of Housing
and Publin Utilities, Jemal Abaza Street,
Cairo, !'pited Arab Repudblic

Kotes on Tnvestigntions of Clay Resources
of Libya

-~ A.A.S. Breni, liead of Eyecutive and
Supervisine Department, The Tndustrial amd
Rerl Tp+ate Hank of Linwys, P.O. Beox 2297,
Tripoli, Laibyr




TD/NG.81/21 4

ID/MG.81/22 | 4

ID/WG.81/23 ) 4
ID/NG.B1/24 4
m/18 ) N
ID/26 E, 7
/NG, 16/2 4
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Ce .todhution ol Morc:.o

- A. Affiz, Laboratory Ensineer,
Regaarch and Training Centre, £ rue de Ciguig,
Rabat, Yorocro

Pilot Plant for Coramics in Dahomex

- T.F. Mito-Buba, Civil Engineer,
Ministry of Public Works, P.O. Box 151,
Cotonou, Dahomey

Uss of Congolese Clays in Building

- D. Mouyi-Cickasso, Profesgseur de dessin-
d'architecture, P.0. Hor 459, Wrazsaville,
Congo

Baked Clay in Togo

«= P. Dansou, Chemical Engineer, Chief,
Leboratory Smction, huilding and Housing Centre,
P.0. Box 2095, Lome, Togo

The Estzhlishment of the Rrick and Tile

Industry in Deve oping Countries
- H-uoﬂo "e't

The Development of C1 v Building Materials
E ‘atries in F,mho:r;ﬁ Countries

(Report of the Intarregional Seminar on Clay
Buildiy,’ Materisls Imdustries, 1968)

Testing and Fvaluation of Brick Clays
- V. Lach












