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On th« threshold of ••»• ««rond develen««**  »icmds rerU<M"»nt« un»! 

ohs«rv*»r« fro« 1ft «•viOr-niiy and tn j«i«tri*U*«d   loui'trin a»t«*ded  •> 

Horksh.-»« *n HA" !*nl<Hnr i\it«rla"«f< Industri«« in kf+'f*. 

Th« purpose of the WorVsbop, which *>.« h«l* In i\»n«a fro» C -  1? 

1%OOTib«r 1070, «ar to r*vi«w th« stntua of the «-lav haeed inttintr)** 

fer Hiildin* «»«trials In th« ooutt+rie« of Africa and to wex-k out 

conclusions end rsnometendaticr.n that cot]4 resist the«* countries in 

inrroaeinr availanMiv no* 'riallU of rU» buildln» product«. 

TMffiwnt levai* of mach«M emtio« In th« brio* and til« 1n«u*trt«f 

wer« d»«onstr«t«d in ttw fn*• torts» iA altad during the Workshop.    T*iir. 

f«v« further opnortunitiaa to th^ participant« «f th« Workshop for 

axehanga of expsrtsnc.c and disuasión«. 

His tfarkahop **»8 organised   ¡oint'-,' by *he ''nited étions Indurirti 

T)«vetop»ert nr^nlwation (!TMTM>f th« icono«! « Tornir, 4-i-î i on for Africa (fJCíO , 

the United Na*ion« rentre for Fouainp,  Building and Plannlnr (TWWW) and 

the Hovsmmsnt of "Virria, with th« feneration o* S.A. **tis*rtt in Tnni: . 

K»r. Tahnr AT^TM"•® rapr«e*ntin^**hw»nt and Vr. ««»rffsl wrT.üYW of th« 

Tndustrisl *P««hnolo^ *1virion of ITNTW? sprwd ap rwn re*+or« of »-he 

Workshop.    *r. J.O.  AJ!TA~M*rW end Mr. ''. »IWHn.W.»»-TW w*»r* «1«^«»d 

final raían and •l'?«-'*h*irwin o* th« Workshop rean*n*ivaly.    The Te^h-iioal 

Sarrsterv of th« meeting wa* Kr.  <!.*:, «TWÜtO, WTn0, ind the Rapporteur 

was Vr. B. "iRDEL'fîAMff?,  temporary TMfTflO «*p«r*, 

Annraciation *r*.a «xnr«ss«d to the Oov«rnm«nt of Tunisia,  S.A. Attirant, 

Toni«, and to all  thoo« who worksd for th« r.uco«s« of th« Workshop. 

tftf 
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f|pTI•l     J 

'•/"TASY 

1.      'r'h<* rolo «Mch rovsmnentr in* called upon to "Oav in th* field of 

the construction indurtr.- in c-wO er nnd vnriod in all   countries,  whatever 

their lav*1  of «r*oncrr.i * »nd social  development.    Generally, ths nrimnry 

**ola of the «Government i*  + * ^"urc the welfare of the neonle and 

construction in » »lectcr of the economi" tlv.t oon+rihntap to the nut i on« 1 

tiro*'!"'* and %or.o'<ntn for *i l!»r-p*> nro-ortion of investment,    fhe nraaent 

volume and crnentad exonrpion n*" housin.» and ot^er bull»Hn^ aitivi tie* 

indicata the nrrMni '••  frr in nnnronrtB+e «*ww1> of *be hiildinf materials 

industrie* in African countri or, 

*».      «tome materiale, euch  »s cedent and clay building materials, iftt^ 

non«idered tc he >e" irateriair in African devel nein* countries because 

the« an» cp.enH.rt1   in most const motion <*nd because the" account t^r the 

s»a*oritv of the motori ni s 'i»H in mnnv buildi**"-. 

">.      whe »*l.v buildinr Tieteriii ** *.-•-!« fron» local   mw "wteriale constitute, 

bstoau*» of •hoir low value'weight r-'tto, the traditional   building mataríais 

in Afrlenn oounl *4<»s.    Tn on*«-- to fully s-.tir¡f^ the nreacnt and immediate 

future demand,  to extend the '/inbili ••• of constructions made from substitute 

building material« (p.uo»> as "chirV nrH perri-driad bricks), to utilise 

commercially /»nod cmalitv nedi mentexi ria ye eriatinr praoticallv in all 

African countries,  it w?m underlined that th« induetrle.! development of 

olav buildin.« indurtHen, with due rererd to locel market conditions, had 

become P »ntt«r of ur^ncv 1nd nevornl  surest ions were presented. 

A.      brinks and rooftnc m?'i rooresent onlv oart of a wide ran^ of oeramic 

nrodurts that are uncH in construction,    '»'he devol opinar countries of Africa 

are aware of this una have, besides the clav building industries, etarted to 

develoo other cerumiOP industries for their structural as well ae doratatic 

rnoB, utiliatn.r To<-nl raw raterialn.    'Towevnr,  aererai examples have shown 

that if the *overnnont concerned is not nronorly msintad, important losses 

ma" occur ->mi .«re* l difficult i en mo" arise.    Tncreene in international 

arsHtsncc win   no1  only rVrter t»,e develnnrmnt neriod of the related 

non-metallic inojp.trieß b.; i  win   nl-o cromóte the commercial  utilization of 
loc-'il  natijrnl   rTOMwen, 
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%      The low <iu*Htv and efficiency of nlay building an* other ceramic 

product« aro common features ir. the majority ^f tha African diwel oping 

countrioe.    Tn ord*r to oromote the technological evaluation of raw 

•»tarlali «nd manufacturing orocaí««e,  to expend the aaaortment of the 

manufacturad products and to inrreaae rational i ration,  it was evpectad 

that IWTTO would continua to expand it« activities by satabHahing 

contacte with expei ta,  Ktvinp aaaistanoa during tha initial atagea of 

Manufacture, building tha naaaeeery infrastructure, coll acting statistic« 

and distributing matarla] of lntaraat to tha induatry.   Tha participant* 

exnraeaed thair strong interest in tha aetabllthaant of an institute for 

.«lay and ceramic producta, whioh waa retardad at urgently needed not 

only for tha furthar development of non-metallic induatriea in Africa, 

but alao for other infrastructure activities euch ae standardisation, 

statiatioel evaluation, market potentlaîitv determination and epeeiftcation. 
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CON'H.USIONS 

1.      It was conatdered that a regional  »institute» for clay building 

and ceramic meteríais was need«* to carry out rosearen on local problems 

as well as to »rovide advice and assistance with processing problems, to 

test clays and products and to train personnel and foremen, operatives 

in briokmaking and bricklayer* and other clay building materials. 

2.      Tn order to natiafy the ,-rowing construction needs in Africa, it was 

considered that every effort should >* made to improve brick «reduction 

in that continent as regards both quality and quantity.    Both industrial 

and hand mad« production should be envisaged and encouraged.    Stabili««* 

•oil bricks w«re of great interest to many African countries for low 

cost housing. 

3. The development of the building materials industries should follow 

the requirement« of the development of the building indu«trv in Afrio». 

In view of th« high imp-vet of both, it was concluded that those important 

industrie« rhould b* given high priority in th« d«v«lom««it plan« of Afrtomn 

countries. 

4. Vfh«n considerine the hrickmakin^ situation in the r*rlons of Africa, 

it could be seen that the brickwork« install od in Worth Africa had the 

capacity to satisfy the present demand for clay building materials, 

"owever, a review of the clay building materials production In som« 

countries located in this «wbregion showed that brick production in 

these countries was at a low level. 

Th« «ituotion in the other three sucrerions of Africa appeared 

different from that prevailing in North Africa.   *h« capacities of 

brickworks located in moat countries of the»« subregien« w«re insufficient 

to satis*? the need for clay building materials. 

5. Statistical fHta are essential for the determination of future 

consumption. T+«» présent situation with ro/s^rd to statistical, data 

on local production and importr vtrn not satisfactory. 

6, The participants embudad that +h« development of the production of 

clav "building rv* * «ri n.1 s could provide a panerai 'solution to cover the 

enormous lack o** ^uildinp materials in the ma .lori tv of African countries 
for hnupinr *•> *r«R*nt. 
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7. The participant* considered that othar clay product« avch ea low 

porooity produets were of interact to African countries. 

8. The importance of homogeneous raw «».tarlali» wa* emphasised and 

methods of achieving homogeniety vara discussed. It waa fait, however, 

that thara should be tufficiant flexibility in th« plant to tutti« it 

to oope with toma variation in raw materialn. 

9. Tha first taek in considering th« tatting up of a nan briokworka 

waa to «nam* that there was an adäquat« supply of good 'quality raw 

•»tarlala. Th« proven reserve« «hould ba greater than th« economio 

Ufa of th« work«. 

10. Intaraet waa «xpreaaed in the ««mi-dry preaead proo«a«. However, the 

participant« concluded that tha prooaa« was too ««pensive in capital coats, 

an« iiffiouiti«« in maint«nanea and repair« could aria«. 

11. Tht ohoioa batw««n natural and artificial dryer» with n«e«a«ary drying 

tin« for aamll aud medium «cala production in African oountriea waa diacu»««d. 

It waa oetMiderod that natural drying waa a mor« economical prooaa« in «oat 

of th©«« oaee*. 

12. Tha participant a came to the conclusion that heavy fuel, oil, i.e. 

•win containing a oonaldarable quantity of milohur, wee normally the moat 

deeireblo fu«1 for firing den building materiale beeauae it could be 

•aeily transported and atowd, had a high oalorifio value, an« waa ralativaly 

leer prioad. It waa notad that «cove kilns were best «uit«d for «mall and 

madium-eised plant« and that Hull-ring and Hoffmann kilna war« th« «oat 

daairablo for high«r lavai production. Th« use of t'uuial kiln« rhould ba 

oonaidered only at an advanced stag« of development and when there was a 

high lavai of consumption within a limited area. 

H. The participant« noted that equipment that claimed to be mobile was 

ultimately us«d in «tationary work« in one of the African oountrie«. 

How«ver, the noe of a mobil« plant was discussed and participants expressed 

thair interest. 

14. The participant« recognised the imoortance of modular co-ordination in 

providing a link between design, planning, the manufacture of component« or 

building materials, and their,utilisation at iha building sit«. 
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15.    The ptrtiriinants recognised that at the cewunic faotorief. fafe<juard 

of the driving bait« and the protaotion of *V  the rotating nart» should 

b<» kent in order ond +hftt nariodio training of workars in safety techniepH» 

should be oarrled out. 
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RÄCCW^ünATTONS 

A.   »ecomrnewdatlon« to the devoloping ooun+.ri«r. In._Af rijw 

The Workshop ft^rted that the ¿frei opin* countries rhoulrf» 

1. Coneider e«taMi«hin>* "institute«" on e. •iicnfil-re^on*.l bnaio. 

In the latter oa«e, efter reaching a/rreom<ínt with at least two n«i.í»hlo"rin/T 

eountriea, application should he made to tWT^C for nromo'iní' the aettin/? 

up of n ragioniti "inetitu+e" +>r cía,/ »-.ni Cfernmin oroduet*. 

2. ftnaure the miximum utilisation of locally available raw material«, 

extend the «cale of building materials manufacture made of stabilised 

•oll producto, while omnhaaiíilnff the manufacture of burnt hHcks where 

resource« are oval libi«. 

Î.      t**e tht appropriate channelB in ar.plyln.fi to im•0 for technical 

assistance (ffoverniMmt - WfîïP - UWT1V>). 

4. »remote briek aonauimtlon In Africa by increasing the rruaHty of 

bricks,  reducing production coal;« and ty training ^ernenne!  in bricklaviiMf 

and mmkin*. 

5. tlsje» n nroper material handling svetein, in order to radu"« th* 

production costs, 

6. Institute and maintain (palitv control sf raw materials, nomi- end 

fini«h«d product« in order to Increase the rninUtv «f f^red day building 

material«. 

7. Project new plant« for cla-r building and ceramic industries by 

starting with complet« «aological and technol orf <*1  evaluation of the 

raw materiel« resource««    Make the nronaosinf: flow fieribl« enourr + o 

make changes in Monde.    Hae natural  dryerr which «re normally economi nal 

for «mall scale production.    T'ae periodic kilns, mich as POOV«   kiln«, 

for «tartina «mall-acale operation«, Bull-rin<? kilnn and/or Hoffmann kilss 

for higher capacities.   UPO tunnel kiln« only for mass industrial »reduction 

in areas with denso population and accordingly hijjh consumption. 

fi.      For firing clay building Datoriale, use the cheapest he«w fuel oiln, 

which can be mixed with other organic combustible west« material«. 

II 
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9.      extend tha patirti cal  data of too*1  production ana i*mort«d ^*V 

buildin* latrai*, in oH^ tr «n%M« the national *nd international 

inetttntionn and or**ni***ionr to bettor «•«•»" the n«* of the ^«tri« 

in •achnieal aliatane* »•«<• ««rvicM and in the nlanninp of that« 

industriai. 

10. »mlop other low noroeitv nroduets    baside« Vrii*» and til«, won 

aa wall tile*, engineering tori**,  t*vine briska and cthar carwnic nroduct*. 

11. t»w. to tha importano« of *lay building material» indaatrle» for th« 

economy of the contrita, **tensiv* ffowrrwant MW»<H «houli o* nrovido« 

t© this lnéuatr" for it« further promotion and dovolonavmt. 
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B.    Recommendations to TWrDO 

International Co-operation 

1.     Tn vit*» of the lack of national institutions to meet the need« of 

countri»» of Africa in the establishment or development of ^heir ceramics 

ind stria», it «a« unanimously recognised that WHO, in co-oneration 

with TTNOrnP, 150A and other regional organisations, should initiate, at 

the reoueet of one of the African oountrie» in which this industry i* 

relatively developed, the establishment of a nati oaat-regional "institute- 

on ceramic industrie« for the technical services of African countries in 

this field including evaluation and testine; of raw material«, preparation 

of feaaibilitv studies, training of worker» and foremen, collection and 

dissemination of technical information, etc. 

!>.     Promote the development of clay building and ceramic materiale by 

providing developing African countries with technical literature, euch ae 

expert«* papers, clay and eerejsic product» data cheat». 

J.     A» '•> starting point, prepare an abstract of specification« and us«s 

of structural clay, aarthenwar» and non- metallic products with their 

raw materials reoulresnnts. 

4,     Hake available to developing oountrie« technical a»si«tance and 

advice related to all stage» of the establishment and operation of 

ceramie plants. 

«,.     Convene a ragionai Works h or. for the countries of Africa covering a 

wide range of elav an* cerasAe product», »uch as structural and other 

type» »f ©»raale« in iyn st the îateet. 

i, 
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r"   freconwwn^ationa te th< developed countries 

The developed countrie« «houldt 

1.     Ttevote attention to extending «salatane« to th« developing oountriM 
in c«ra«ie industri»« by supporting national in« ti tut«« or th« Mtabllshtaat 

of national institut«« and of forili* fellowship«, training omwrtuslti«« ani 
«ypert assistane« thr-iagh TOTIX) and oth«r international organi nati on«. 

?.     fatsMish t—ajorar* advisory ©«*tr«« and aaaiat tffTÖO in fi «Id work 
a« v«ll «s ¿evuloeing oountrt«« in «etabliihing national or raflonal 
eentr«*.   «uoh a centre could ocoupv a snail r«««rr« of int«rnational 
•snort« and ««euro a««i«tano« at «hört notie«. 

5.     Continu« heating and organising technical «••inar» and workshop« in 
order io s«eur« a continuous transfer of know-how to developing count rie«. 

4*     Continue in financial partleioation by ««Hing up eermaie industri«« 
in developing oountrt««. 
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PA»T TT 

swfrATrr OP UKTOWS 

Probi»« and Potential« for the Urlck Tnduetry In Africa 

by économie CorwiB«ion for Africa 

On behalf of th« Pronom!c Co*wii««ion for Africa, »r. I. Horwath 

stated that brick», being videi* used in Africa, have become with 

eeawnt protect« the »oat important building matarla]».    Brlcka are 

traditional building material« for African countries and various kifcde 

are ««adi    sun-dried bricks which are «onetime strengthened by at raw; 

Mide fired brick« made by handicraft a« well ae induetrially manufact- 

ured brlcka are available.    The latter appear as full brick«, hollow 

brick«, hollow bfock« and til en.   WhU« in the handicraft hrickworke 
wood and other wastes from agriculture &p- u§#d a- j^j f tn# industrial 

plant« prefer fuel-oil and coal. 

In cenemi, ouall tv of the bri eke produced in Africa la very low 

and theee bri ok« are estimated to laut only 10 y»ar» due to their low 

mechanical properties,   while about 90 - Yff» of the total of the 

artlaan production i« well burnt »^"balance 1« either underflred or 

overfired« 

The f>offonle Coaaleaion for Africa étudie.' the possibility of 

brick« production development in three African ragione»    Worth, West 

and Central Africa.   Based on ite findings on the entimated growth 

of the national économie« concerned, the economic Commission for 

Africa concluded that within the nert 1* year« brick consumption will 

increase about five tinea.    Since price« of red clay product« are 

conpetitive with the price« of concrete block«, there is no limitation 

for their une in modern construction«, if their quality i« properly 

maintained. 
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tfjTminf, Shewing and Proj>ar*ìion_ofJIi*2 
bv H.W.F. West 

Sr.cV an* til« clava ere hetero<p»n«ot>n in coamoeition and often 

contain impurities, «and or sandatone, lime or ironstone nodule«, 

enntu« and other sulfate« which give rise tc effluescenc«.    Carbon 

present a« root«, wat, coal or fin«!" dispersed »ay a<*t aa A fuel, 

hat a hiejh proportion requires <*"•• in firing. 

lHfferent methods of clav winning were described with asoact« of 

the howogwneitv of th* deceit*.    C1ft"s for bricks »»kin* appear 1» the 

s*4oritv of African count ria«, but their production nhoraeterintie« 

bvm to be evaltmtad before the processine equip»«"*- i» ¿«eia**«   *»• 
facüor« affecting *iniiirvj and Mulajçe were fir*»« and ••in equinewnt 

daacribed. 

Cle* oret*T*tior» i» *h« essential semence of orocea««* needed to 

brin* raw «UT i"*" » fo"»   •»^*>1« toT *h# «*•**"* oroc«««.    Sufficient 
•tor»*« «auaeitv should be «wided to finire constant feed to the nient. 

The twin factor« and «culpwent f*r dr» ifHndin* an« piatti« 

preparation of the a*««««, an »will *• for thawing of *re*n orodueta «era 

deaeri bad and *i«cus««d.    ?oofin« tiles require better «lav preparation 

th%« brick«, «van better «lay. 

The labour requirement« for *h« «eriou« parte of the oroovMia* 

»jera fiv»n.   "©dem urit« haw to**l nrMuctiva labour r«mitre«*wt« of 

lea« than ? n.h. Ahoveind «nd theee are u«t+* nr*dueinf for laeja iban 

1 «t. h.'thousand.    *ut a* wh «orVs have hiiçh capital requirement«, 

running and sai*!t»nfi«r« "oat* are «learl» e>ore *han for less ««ebani sad 

plante.    **r «»««di H one 1* »frican ronntrl»* •** decree of «eehenisatlon 

han to be uMi*«d narefnll* 4.n •*<•». nertl-nlar oaae aceordin* to the 

investment eoste, rinnin- <*n*t?i includine >w»tnt#fw*ce and «trilled labour 



T 
-  15 - 

The Plying and Firing of Burnt Clav Producta 

by H. Burkhardt 

A« far a« dryin/» and firing of burnt clay rwofluct« ia concerned, 

the author «tressed the following pointa. 

The importance of determining the sineralogical typo of the clay 

eeleottd and studying the geological retervea in euoh claya before 

•ettinf up high capacity plantât    the author anal,reed the Min faetore 

in which the type of clay influences the drying and firing procesa, 

Before suggasting drier« and kiln« for brick manufacture, the 

available type of   fuel hae to he evaluated with special reference to 

the costs and qualities of fuel oil as well as to the dangers of 

deforestation. 

Availability of skilled workers and technical personnel plays an 

laportant role In «ach good quality samtfaeturs of bricks and tiles. 

A« the leyel of skilled labour In ewst African countriss is still low, 

the author suggests* the estábilshsMtnt of three training eentr** for 

training cannale workart and bricklayers in Africa. 

faking Into consideration African elisati cal condition« with regard 

to the alteration of bed rooks and clay« (Uteritiaatien), the swat 

suitable driers and kilns usrs «ugsjssttd for new project« ooneidered In 

African countries. 

• I 
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Fconomi* and Technical Characteristics of the Clav 

Building Pat eri als Industries in PevoloMnf Countries 

h-r S. Johansen 

development of building industry and building materiale industri«« 

are aynohroniaad to a great extent.    Therefore, if planning, administration 

and standardisation believed to be necessary for one of those industries 

will also "be naoessarv for the other one.    Üeeaure of the high impact by 

the combinad action, these Important industrii« muât b« on top of «wry 

development plan for developing countries. 

fho clav hull din* material« industri«« might be a    universal   «olution 

to cover the enormous lack of building nstterials in developing count!*««, 

however, this industry must demonstrate that it 1« convenient and «ffieiwt 

a« far a« quality and prices of product» ar« concerned. 

To ««monstrate a progressive type of brick »»king plant, ina author 

di «cu« «ed a layout of a brick factory with «tiff extrusion of the) clay, 

natural »triers, with a material handling «y«te» constatine of pallet« and 

fork-lift truoks and, alternatively, with periodic and continuously 

working kilns, mich as the type of a Hoffmann or Sig-sag kiln. 

It w»s recommended that each African country haa to ««tabliah it« own 

Sat 1 one 1 Committee for developing the eia- building materiale industrie«, 

not only to co-ordinate the efforts of th« clay building material* induetriao 

wit* thoae of the building induotry, bu* r.lso to promote the dovei optant of 

olay tail din? material« industries ir order to cover the growing demand« on 

clay nroduct«. 
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Environmental Charactarietico of the Clay 

Building Materiale Industries in Africa 

bv 7i. Bertone 

Aftar briafly discussine the properties and uaaa of clay building 

materiale, which are oreeently produced in four African regione (north-, 

weat -, Central - end »ist Afriai), the author dealt with past and 

preaent demands and suppliée of clny building materiale in Afrioa.    The 

influence of other recently developed building materiale euoh aa concrete 

blocks and fas conerete on the clay bmllding materiale industries waa considered. 

The relationship between clay building »ateríala and Portland eeaent 

products eonaunption in different »frloan raflons we» analysed.    The results 

hare shown that future trends in the supply and deamnd for olay buildinf 

•aterial• Is M*h while their supply' is too low. 

In order to tackle this août« probien of shortage of clay buildinf 

»at erial« In Afri on, the writer made several suggestione no to hew to 

eontlnue In developing the international assistane« and How to settle the 

situation in differenti« populated arses in Afrioa. 
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Kc.gpurc*« for Anticipated Iteyelpjment 

by Î. Kni'/ek 

In hi« paper th« author outlines the ^hwe available resource«! 

a. the clay itself, 

b. the knowledge of the clay,  the human intelligence to learn about 

it an* the consumant ability to use it properly and 

c. the availability of merhanio*! ecmipment suitable for the 

transformation of tho banio raw me tarlale into a marketable product. 

The writer de*1t first of all with the difference between handicraft and 

industrial manufacture and proceeded then to the raw materiale.   After a 

brief description of the conatitution and basic cheraet eri eteca of ceemon 

clave, the importance of clay teatin* was stressed.   The approach to the 

determination of the nMlttv cf a «Jay for brick making is a technological 

one.    Preparation on* sKimifaetiirin/ç method« were discussed in toe» detail, 

ssj>eeiftllv in ral at i on to recunt developments introduced into theee procesase. 

TWinf and drrlnpr behaviour was fi ven prominent attention and the importane* 

and convenience of open air drvin#» was stressed.   Handicraft brick Manufacture 

waa illustre.ted by manna of «lidea showing the tschnienies used in different 

developing countries.    tlssMHty of well designed see*« kilns wae di e euer ed. 

fhe advantages of a lull's rin* kiln were outlined and the desirability ef 

its introduction in Afri er. demonstrated. 

The design and operation of ?.ig~mt> kiln- wnr. aleo dteouased aalda tha 

latest development* in construction and operation of tunnel kilns. 

Great J «portane* we« riven to the tvoe of fuel used in firing bri oka in 

different types of kilnr».   The utilisation of cheaper high viaoosity «jadas of 

fuel oils ir. developing countries was «ado the central point of the 

industriali "nation of flrt*» processes.    Scensi ve use of wood a*y lead to 

gradual deforestation. 

finally the necessity of the promotion of brick consumption and the 

impact of standardization ware str«esed.    The brick consumption «ay be 

increased simplv through improving the erualitv cf the product.   Fach can 

be made of t'"* fnrt  thnt well  made structure of fired clay products naed 

no rendering h«inf- at the sarò time 1*w on maintenance.    The best way of 

nromoMn/» hrieV coni", nrot inn would ve tK* -r^-dv avail ahi H tv o* «killed 

brirk nakern.    CcnM darf M >"• rnr* mufft hr» exar^isßd in sattln/» up efualitv 

standards. 
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prpirrf>B3 Arriération *^_/:**•tal$.ÌZ?.tiJln 

hy ïï.W.n. West 

The eoonomic «U^Hon of devel^pitvç countriee 1n Africrt 1* considered 

and their present output of bricks and postulated outputs for 1<rt0 compared 

with Or«at Britain ai ft country with a fully developed brick and til« 

industry.   There it consid«rabl« potential  demand for brinks and tile« as 

the countries davslop, and w*"s in which the industrie« may he «xpandsd are 

sumpssted. 

Productivity it «xa»in«d fir*t in relation to the «Hussion in «Teat 

*ritain when «ora labour intensive procéseos ware used and man-pow«r 

rsqulrsMnt« for various tvpaa of production fflvan.    Staple iaprovaments 

ar* dascHbed and ananded man-power r*?ul rament« Ustod.   »oderà, highly 

»achanlsed niants can hawa oroduetivo labour ooata of lees than 1 man-hour 

par thousand bri ok«.   The capital costs of n«ir work« «re discussed and the 

inorsas« in thsaa costs and deoreas» in labour easts is domonstrated over 

tha pariod 1*55 - 19*».   l'ha proportion of th« total running eosts d«bl table 

to saeh part of th« process is i?!ven end ootiparad with costs derivad fro*» 

data «ttfitstad by the "nitad Hâtions Eoonotnio Cosadssien for Africo. 

«•saaroh and development facilities for a central ^search facility 

and for works laboratori«* are considerad tofethsr with th« distribution 

of äff ort, a posai ble resaareh programme, and th« development of n«w 

nroduets.   Quality control  tests and chart? nv described.    Reference is 

gl van to apparatus and methods for various testing procedures 4 

national standards ara important *o th« davalonsant of th« industry 

sad tha reoui ramants for a standards organisation ar« discussed.   Th« 

principi to of »odulsr oo-ordinati on are outlined and i¡. ir concluded that 

tha initiation of a syst«« of standards is an opportunity to ensnra that 

thay are all ralatod on a modularly oe~ordlnat«d basi«. 

While in tha aarly vaars of tha davelopaant of a bri ok and til« industry 

aaphasls may as placed on production tachnoloir/, •• the products improva end 

tha buildings become sera sophisticated thara i« a need for ree«arch Into 

parforaanc« In us«, and tb« establishment of advisory facilities for tha 

oonouMr. 

. 
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ANWRX T 

Programme of the Workshop 

Sunday, 6 Tfec^mhtr Arrival and resistration of participants 

Monday, 7 December Official opening by Vr. Mohamad lfasmoudi, 
minister o^ Fcraimi Affairs 

Lecturer, discueaions and presentations by 
th« authorsi 
Problem« and potentials of the brick industry 
in Africa. 
Winning, phaping and preparation of clay. 

Tuesday, fl Pece»ber Lectures, discussions and presentations by 
the authors* 
•Wie Prvinç. and Firing of Purnt Clay Produets 
Ticononie and Technical Characteristics of thi 
Clav Puildin¿ datoriale Industrie* in 
Pavelopinfc Countries 
flavironswmtnl Charaoteri etica of the Clay 
Bail din« Materials Industrias. 

Wedneedav, O Peoewber Lectures, discussions and présentations by 
the authorsi 
Peeourees for Anticipated Pavelopuont Procreas, 
Acceleration and Standardisation. 
ISxeursion by bun to Kaboul. Visits to two 
brick factories with traditional processine 
and several artistic ceramic shops. 

Thursday, 10 Poooaber %cursion by bus to Xanoubla Iriok Factory, 
•orinan suburbs - U Oouletto« SKI *• 9*|á, 
Osaaarth and »sanad with sssjhasis on varloao 
•f «aoonary conatruotloas. 

Friday, 11 Peooaber PJxotarslon by bas to Jendouba and Telarka*- Tlsit 
to oodern brickworks in Jendouba and of a aodom 
wall tilo« factory at Telarka. 

Saturday, 1? Peceaber General discussion, presentation of draft reports 
with recommendations and conclusions. 
Official nloainç of the clay building Materials 
workshop. 
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ANNEX IT 

Participants} experta, Olt;^rv..iY) r.tvj Officerà 

from the '-ioi-kehor» Secretariat 

MRTlRtrAKTS 

K. Affla, Abderr&hman 

Mr. Ahia-Lamptay, Joaeph 0. 

Mr. Aoun, Mustapha 

Mr. Brani, Agtli 

V. Dansou, bierre 

V, TVjidjoho, Proaper 

Vr, Qriwmn, 0. Aaron 

M« Laho, Kada Abouhaoar 

ff. Vlto-Bafct^TohoBBi Florentin 

W. tfouyi Clckasso, Daniel 

I/i^orrilory En/jineer, 
fíe search and Training Centre 
8, rue de Gi^uig 
Rabat, Morocco 

General Manager, 
Brick and Tila Division 
Ghana Industrial Hoi din,» 
Corporation 
P.O. Box 107 
Kaneshie-Accra, 0-hnna 

President and General Manager, 
Tunisian Building Materials 
Industries Corporation (SOTIMACO) 
Tunis,  Tunisia 

TI©-«d of >!xccutive and Supervising 
Department, 
The Industria.] and Tîoal   Estât» 
Bank of Libya, P.O. Box 2297 
Tripoli, Libya 

Chemical  Kn/ñneer 
Chief, Laboratory Section 
Riildinç nnd fîou«çfng Contre 
'•.P.  7.095 

Loi* 8,   ?o#o 

Civil   "Meneur 
Ü.P.  C;7B 
Cot.onou, Dahomev 

Architeci/P]inner, 
National Housing Authority 
U.tf. Drive and Gurley streets 
Monrovia, Liberta 

Civil Titoli near, 
Cement Corporation of ìli /»er 
B.P.  355 
Niamey, Nicer 

Civil Jïngineer, 
Ministry of Publio Works 
3.P. 351 
Cotonou, Dahomey 

Professor, «¿»ehi teotura] design 
3.P. 459, 
Brazzaville, Con#o 
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Y.  Bamangahalison, Victor 

w. Sheel, Ahmad 

Vr. Zaltoun, Ka*il 

General Manager, 
Malagasy Brickmaking Company 
*.P. 540 
Tananarive, Madagascar 

Architectural A«RÌi*tant, 
Architectural Section 
building Department 
ministry of Public Works 
Mogadiscio, Somalia 

General !U rector, 
tfinintrv of Housing and 
Publio TTtilities 
Tamal Abasa ütraet 
Cairo, United Arab PanubUn 

% % !» * * T 

Vr. Bsrhana, flawde 

It. Burkhard*, Rand 

Mr. *!ngal thaler, Bdenek 

Fr. îîemath, Ivan 

tfr. Johannen, Svend 

Vv, Knizèk, Ian 

¥.T. Wast, H.WiH. 

Head, Materiale *ess*reh and Testing 
Tïapartmant, 
Hthio-Swedish Institute of Gilding 
Technology 
P.O. Box «18 
Addis Ababa, Ethiopia 

United Nations Development Program* 
P.O. Box 1M8 
Tananarive, Xadagaaoar 

elastina 3 
Pilsen, C3SR 

Industry and Rousing Division 
tJW ISoonomic Commission for Africa, 
P.O. Box 3001 
Addif? Ababa, Ethiopia 

Apartado de Correros 29, 
»remis de Kar 
Barcelona, Spain 

Consultore« Ceramico« Para la 
America Latina, 
Panuco 105 
Mexico 5i B»F. 

Head of the fleavy 01 ay Division and 
Officer in charge, 
Pallor-Green Laboratori ss 
F.helton, Stoke-on-Trent ST1 4 LZ 
United Kinfiìom 
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TM     «PHI 1_0J» 

f_W r Jj_»_T HUT 

fien-Mf^'itoP 

Ca-tHr*©*©** 

teohwlnal SaerMary 

tot, Sergei ^ldyrev 
ln<iu»trial Bevelatmani Offiear 
Tad tiri») Technolog *Hviale«, 'fTBO 

*• Tahar Abdel %«eh«»d 
Prealdant %nd Cwieml K*i»|!«r 
ÜttlMtit S.A. 
1Î Avenue 4e Carthage 
Tunte, Timi ni* 

f»r. Cari *,. *yéeiie 
Industrial ftavalenawAt ©ffioar 
Industriai Te enrôler? Wviete«, WW» 

0HAHIZH8     COW W_mi 

V. Ali W»rohaoui 

M, ali Kamborni 

interpreter - Co-ordinatar 
Pinistrv of Cultural Affair« 
and Infermiti e« funi«, Timi eia 

société «»mime» 
Tunte, Tuniel* 

Vr, Laws, Vile« 

Mr. tfomtar, A.*T. 

Pr. Swoboda 

Pi». Jaff, Puatefa 

OBS^HUS 

Pr. Bhaoudi, flaehaai 

Chief of Department 316 
Pragolnveiit 
C«Bkoeioravelrâ?3 
Prague 9 
^•»«ichesloviMria 

TV Tndu*trial D«velcoment Cantre for 
Arab State« (TDCAS) 
P.O. Box 1297 
Cairo, ¡M 

Civil »iginoer 
RShere Technieche« 
Bunden!enranstalt 
A-S010 Ora« 
St. Peter, Bi"»lroth§aaae 23 
Au«+ri a 

Social Affair« Officer 
TtW »Joononic and Social Office 
in Beirut (UlffSOB) 
P.O. Box tf>% 
Beirut, Lebanon 

Chief of Commercial Di viel on 
Union Ceneraio 
% rue de Hollande 
Tunis, Tunisia 

• • 
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*. Kurnun, f*»Hsm»ä-M< 
UN Information Centre in ^nis, 
**,  T».d.  ^V1 n*n*t, 
•Nnir, ^misin 

P, *•!**«*», »VJM* 

I». fN<mé«r, ^wmfM«« 

«^ni^í^Ti T.^^íní» t'iteri al« 

"Vin«*, »wìdift (Sf-TOiA'VÌ 

fri or 'l*r!^r«i1ft, 
'•unni V) *«+ 
^•*>iM« 

H,   ÜMKMMlMMt ''»»»411 

f.  **m ""Mab rmshai*" 

*. PöuimM *'9ii€H#7* 

"!>. r-rei âbi<sl*â»m 

*?ar.£.;T8r *r +)*" 
.'»pimel   "»ri ^'«ork-, T\mis*1 * 

T**nu*v lenpr*'1  ¥**?«'**•, 

^M«»f.   ""Wil«*  "»fttio«  fit %*M 
*Hinl*i%n "MiHinr *r<.*rt<0<i 
^ornoraM on, 
'ï*t»ti<«, •"«misi* 

*^H<Mn-i   Pent?* for 
In*ur«tri f! Ì   Ptu<*1 «R , 
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T*op.cr1Mion of the Plauts2r\T:Ì 1?.~ 

PancuM* pri'*v  »n* m,n *» Wictorv,  T*uni n 

^nfc<i*i»ound Infornati on 

I&Q0 - ¿"on s traction ff the fir«* «foffiwmr. '--lin 

191} - ?«d «offmrnn kl'« 

*«»?& - 3rd Hoffmann kiln 

W\\ - «.ettinj^u* of the IHro COW>1M 

(Manufaktur* of * hole and * hole briokV 

1^Vi - ^e+Mngwur, of *he oMvaeai*'»T eomplcT 

(w«fi»fi«<*t<ira *f hl1m» blocks, l-trçn ft hol"? «nrt 

1? Holai hri<** <md -M1**N 

WV» - nemtruction of .in *~t< furiai chaaber d^ur 

1<M^ - Setting-up of the Fnvant oomnl** 

(vacuum and atean eirt*iîr1«n> 

1«*? - ConatrnM* r* «f •*!• tunnel kiln, which reniiced kiln Ho. 3 

Prodjueti on 

60,0f* tati« of ertrufilon-nra«»«« red bricks,  blo^V« and tiles oar vear. 

Haw Watarial« 

fha ol*" 1* *»«»e«i»t#4 *«  «he n*-. «*l»bonrhood of the nlint.    î*ard»« 

ouarr/ ta in «he suburb •-•* *uni«f 7 km fro« +h» «lent,    *"ired reja«*« 

art r.re--ruRhed, .»round an*t »creane* *nd «*»*d *» * Z•K in blanda 

for potential  producta. 

Clay Preoaratton 

Clav fro« the denosit ia tranaoorte»! to n sVAtlon in which It« first 

oriahinip i« made.    Clay i a loaded into a«wll   funicular roil*** oars 

by a bait awl transformed into the plant,    flaf ora the ««rond etep of 

clav orenarat*on i« proceeded with, «lay ia blended with *%nd and grof. 

Irtrudlnf Plant 

Vacuum ejrtrurttn* nrae« i« awiiwad wi*h «  full-/ automatic. «Y^v cutter. 

Trane nor» 

i« nade bv 3» chair lift davi a«. 
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Mid* in «r*1f1*i*l   rfcurb-»  'r-<-   ,  c*"--<r dr-/*r«   ir«   >«*d. 

On« *M.n.  •uW   Win *nd ^ "ofüi'Ji k^^  "^ »•••* f"r f1r4nr" 

th*  foiloi»iTIP -irod^t?: 

¿.«i x  10.«  » 91.^  e« 

i«; r   ?o   T   V>   «a» 
Um bri'**« (p hol«8^ 

(1? holeO 

hollow VioftV* (*o*»r tvr>«0    1"» x    ?C    x    ^    • 

it, x    ?C    x    W    e* 

1" x    20    T    V    «si 

flnt rid,"* til«»,  Mil«« "FirieilU" tilt« 

ÄXt.rudwJ «olid brinks 

prrnsMd sol H bri«*« 

Firing tenm#>rr>tur* amounts to 9*><>   Cftnti#r»d*. 

r«jT£onnH 

*he factor" <^«lovs ?/»? «orkwr*,  1ft «Biolove-« aM ? ••ihnirl*n«. 

yaintananrq 

Kai enanco of •h*» #ruiv»»n* ^ done bv » s$nV  oeiHtip«d worVmho? 

frtTwiiur oart of the f?"torv. 
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.Tmdou^ '»riele Pfectory,  .Tendl oute 

•Phis Mtm factor? %*->* b»ji^* <•. 1Q66   nd *-?»* t<  onerat*. at the 

beftinnin* of 'W' 

Production 

15,000 t<mn of «Ttmded red brinks and VloeVa ner year. 

%w» laatarialff 

That« ar« transportad to tha plant. f>0« two (ruarrieat 

a.    ll*v *ltiy with horizontal a^traotlon located nairt to tha factory 

b.. ««callant nr.n-GAlcnfeoi.is rlav at ?«i km from th« factory. 

Th« 11m? r.liv d*«oeit i» not a N-w»o?«t»«o»s on« and fluctuation 

of tnnuritias IT» the clay l" or« of *h« fletera which raqnirat 

attantlon in propar producti©» control. 

Clay Präparat i cm and Ifrtr^alon 

Tha aaipifacturififf nr©-*as is » modern on- \rnin* baaed on th« following 

©rpiitwnanti 
.law srvher, cruehins roll«, te~n*rinir mi*«r, «tc^u» «xtruder and 

automatic euttor» 

Tranoport 

Th» wat-rial handling ir'ctvi «vm?itt* of ear» with floor« «nd forir-lift 

truck «i. 

flryiiy Plant 

Italian t-'«« dryer in chawhera eovi «->•<• with fan« and f«»d by w*r» Mf 

hy a hot ai** /*newtor. 

FI ring 

Federn tunnel '«ciln,  6} matara Ion*, fe? h.y untara usir." neaw fuel 

oil lfo.  2.    *irini* ferner-4 ^e amounts  ko f'M    i>ntic**«>« 
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Th« factory «mploys 75 wortwrt. 2 ««nloy«»« »»<> 1 ttoknlolwi. 

Itfclafmno* 

M»lnt«n»nc« 

th« factory. 

of tb« «fttip^it it *•»« V » wHcshor» fominf p«* of 
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*al arVn Ti. 1 e_Faftorf
t TglcrVa 

Background Ir ^ormati or 

Thi« modern wall til*?» niant wa« null* in ^66 and be^m to operate 

in Kay  I967.    The production is on a hijr technological  levai . 

This plant operate«  'SO,'* fr-n the projector} .'ar*.cttv and nrovta 

hifh economic resulta. 

Production 

•5 i^O tont of white,  colourad and decorated wall tilas, dimension« 

150 x 150 BW and ''S r 1(V"» jim, p#r .-'oar.    »«iúe  thi« main manufacturin* 

prormmne,  fritta are melt#id in the factor*, not onlv for its own usa, 

but almo to Mat the demands of other local kitohenwara manufacturera 

end «mall eere.mic nhops. 

»aw Raterial« 

Tht four raw «atari41« uaed in the processing of wall tiles body ar*i 

whit« kaolin, dolomita, aand and grò*. 

Raw material« ara stored In « roofed are* in fron-» of tht nain 

production hall and their drying, if needed,  is made in opan air. 

Body ^echnnlr^gy 

The wal1   'iles *<•"-'*-.v' - ;-  ir >>• • r . on cruiMnfp of raw materials, dry 

grinding of the hatch, grandi (•tin/? of + v-e mas« in a jfranitlator hy 

adding water and regulating IH« moittur« contant at the tajaa tina. Tait i« fol- 

lowed qp by sami-dr*   ajrinding in ir-' srooersing ed^a runner mill«,! 

screening before storing the aaaa in two bina. 

Pre««ing 

Til«« of both formate (-n* pressed by 3 frvv.icm nreoa"-, ? autonatic 

and 1  aaini-r.nto?na,'i'".    M renani col «tr«iTwth of rrfnn body 

ercoli «tit.    Free rod + ile "»dger arr- '••"'catied after« rresf-ing,  the pressed 

tilea are '•«neri and loeded  on bincruit Vriln cars. 

V"injr 

To decrease th<"t -.renting ¡roiitar« under 1¿ "roir th«* total, tiles 

loaded on Dischi4 ^iln en re rep. Hried ir a doubl« tunnel drier 

for '3 houra. 
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ancrait tirine 

A tunnel  kiln «>0m Ion- i.-j installed for Mequit. firing of wall tilts. 

Tt is «Kfiippftfl with 16 «ùlc firin« burners ntinc he»».''* fuel oil Wo. ?. 

fh* M- TUtt firing temperature    eerre»oondi«£ vi + ,i the dolomite- 

filioious  body composi uou, iiuvJiitB to 1050   Centigrade. 

OTtaslnp 

nia to relatively Tow ehrinka^ duri A; the Mequi* firing process, no 

special ^libr-tti-n is needed.    However, **KM of M «quit ttlea aw 

"cleaned" by whetting the» on a transport belt before» ¿latini».   Two 

double wet erf- 11 Casing machin«« arc installed ir the riant.    About 

Ì? #r of r> raw v'iti*- ^lire are ¡»riflied on o Wsquit  tile measuring 

150 r 1SP mm.  One piece of g1a«ln* equipment, ie nt>e4 for the 

mannfaetur« of decora1-** filen, r   \ btnquit tile after beinf flasod 

nroeaedn ¿mdunlV/ to three nuterr.tie screen-printing «mcMnes, «toh 

of which nrintB one col ourcf a destar.,   '"I1" »lazed and decorated 

til«• *re then in^ertnd hr hand from the bet* diroctl" into n«T.,»pare 

erected en muffle Vi In parr. 

Preparation of %}.¿'-*v* 

TYttte,  needed for the H s«" prepnrfttion, ave melted from their 

eemoonente in a stationary rotai"' kiln at th« '„emperatnre of 1,400 

rentier 'de.    After the .neltlnç   iro^ess 1« finish» ' fritte are cooled 

i»» water. «Jl.irec arc ground wet in 

ball mill« from ^r1*tp *.na other additiva, ¡v.cV a» Vaolin. 0n1v 

opaque rVisee .are uped in the wall tUee mn,m>f.tottr,e and the weed 

opacifier ""ireonsilien+e" in malted in fritti. 

fflont yirtng 

M%*ed tiles, leaded on muffle tunnel enre, aro wheeled into the miff le 

tunnel  kiln and then fired at 0$0° Centigrade.   This kiln aleo uses 

heavy fMel  cil Ifo, *>. 

•ipf^lng of Wall _Tn.ee 

p1r»4 wflll   tiler rtr« disnhpr^od   frorr t»>e aajwrr bv band and they are 

sorted  elicer or cortina bel*B  or !••' hard irlo the  Te.,   Ill quality 

nnd r*.ier;*e. 
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Sn-ted +.11«» ?r« T-arYfA into boxes far traiwportation. 

•?»«<• wr"H   M^íIB «»»art. i? «<r;ir,nei| w1+> =. Iiborato-y for production 

control,   -egk* und r*»n«nvrh.    \ t>Mtc» Vitwrs*rtr»- pro^joM PITP«^ 

with 'üff^r'»"* átrÍT* f«" f?nrp<»n  rrint1n<* ffia"*»in*P, 

"•»>« mil iit»f n!»n» rrmloyn WS w^rk^fi-, 5 •«rrtevÄ*** "**>* * twhnloian. 
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Wabeul 3rlok and Pottery Pactorie» 

In or<l«r to demonatratc traditional nrocessing in brick and pottery 

manufacture, the Tunisian Government invited participant» to Natati to ••• tuo 

artisanat brickworks and two artistic aramio »hope on« of whloh 

wae a noveramental Pilot Plant for ceramic» 

Tho traditional bri ok rroceasing vae based on »imple clay prop» rat i on 

In cylinder «111B «happing oroducta in an extruder.    Opt* air driad hollow 

brick» wart than fired in periodical kiln», heated by wood and agricuiturai 

wae tee.   Uue to high contant of limaptonc in clay», firing temperatura 

amounted to «50° Centigrade only.   Two of the brickwork» viaited for* part 

of a eoitpanv, with ??0 workera, which produces 20,000 ton» of brioka and 

hollow brick» per year.   Aeide the »in processing programma, alao twioa 

«rad tanitary pipa» and fitting» aré produced in tha company. 

Arti»tic ceramic »hop» war» developed on a good technological level. 

Tn »»ita of »imple body preparation, different attractive shape» of product* 

ara caatod into piaster mould« and shaped on pottery wheel».   Decoration of 

produoto 1» made hv engraving green bodies, using underglase decor» with 

tranaparent glnae», engobes and o**anue glase* with handpainting.    A»ide 

tha open fire and muffle kiln*, h*atad by wood, periodical »mall »lsed 

•lactrlc kiln« were alno e^oliad fnr firing product».    While the biecruit 

firing tomoe-atnr» amounted to about 9"?0° Centigrada, +he gloat firing 

tamper»lure wn.« apnlind by about 900° Centigrade.    Finished product» are 

nice, glazes do not crane, colour» applied are plain and, due to national 

motiva» applied in design», artistic ceramiOR are of high interest to 

tourlvte. 
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ANNEX IV 

List of Documenta    3gued 

Symbol Language 

ID/HG.81/1 

ID/WG.81/2 

E, F 

E, F 

ID/HO. 81/3 
•lid SUMMARY 

IDyHo.81/4 

ID/WO.81/8 

ID/toO.81/9 
and SUMMARY 
aad Corr. 1 
and Add. 1 

ID/WO.81/10 

IS/MO.81/12 
and SUMMARY 

E, F 
F 

E, F 

E 
E 

E, F 

n>/nq.8i/i3 */* 

ID/MG. 81/14 E, F 

ID/WO.81/25 E, F 

Tit Ir: and Author 

Provisional Agenda 

Problema and Potential G for the Brick 
Industry In Africa 

- UN Economic C:;mtniRt'ion for Afrin, 
AddiB Ababn,  FUiiopia 

Progress, Arriération n^ H^ar'ü'^ion 

- H.W .F.. Meet, Il «ad of tn« Heavy Clay 
Division and Officer in Charge, Mellor-Green 
Laboratorios, iìhelton, 5toke«on-fr«nt ST1 ALZ, 
United Kingdom 

Production 7ec.hr.oi n^'-T- y.^M» Prrp'-r«M-on 
and Shapinr.of.Clfv 

- H .W.U. Went, He* a of the Hr-ivy Clay 
Division and Ofi'icur in Jh'rfro, Mellor-Green 
Laboratories, ¿ ¡üton, ?*o3;e-on-?r«nt ST1 4LZ, 
United ICin^ùom 

The Drying wJ Firi'v-' of Baked Clay Producta 

- R.G. Burkh^t.    iMted Nations Development 
Programme, P.O. :<o>  " -VU, Tananarive, líadacascar 

p.„„.....„..„„  «•••-.-.• *)-r   ; ^j- cipote^ Development 

- .0. Knistole,. Con- u} ores Cerámicos Para 
La América Latina, P« a.'co IOS, Mexico ?, D.F. 

Economic and Technical Chaiacteriatioa of the 
Clay Building lTÊVô^iala Indue trina ir« Pcveloo- 
Countriea 

- S.B. Johansen, Apartarte de Correros ?9i 
Premia de Mar, Barcelona, Epnin 

Environmental Character letica of tho Clay 
Buildinglsäterials Immatriea in Airioa 

- Z. Berhanc, Head, Materiale Heseareh ana 
Testinp DRpartmpnt, Ethio-Swediah Institute 
of Building 7tìchRoloey, P.O. Box 513, 
Addia Ababa, Ethiopia 

Provisional List of Part»cipants 

Provisional Liât of Documenta 

Draft Pinal Henort 
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Background Documents 

.»utVor Symbol Language 
ID/WO «1/5 Si F Prr,.)Osai Concerning Setting Up Brickworke 

* In Libya 
- UH Economic Commission for Africa, 
Addis Ababa, Ethiopia 

IDAIG.81/6 S, F Proposal Concerning the Setting; Up of * 
Plent for Ceramics Production 

- Uíl Economic Commi us J on for Afri en. 
Addle Ataba, Etniopia 

ID/HO.81/7 h F Propoaal  for the Construction of * Cerawic» 
Factory in "the Tvory Coaat 

- tJN Economic Cownisnion for Africa, 
Addis Ababa, Ethiopia 

ID/WG. 81/11 B Technology of Clay Building Maturisi» 
and SWMAIT F Manufactiu ing 

- M.Z. Shinkarouk, Ministry of Building 
Material» Industry of the 'Jkralnian 88ft, ISM 

ID/HO.81/15 F Contribution of Wlger 
and Add. 1 F . K.A. Lafco, CJvil Engineer, Cement Corporation 

of Nifrer, B.D. Box 355, Niemey, flier* 
«A.* o«/,¿ * - Th» Development of Clay Building Material« 
TD/WO.81/16 F industri« in Toniti» ^      4       „_    . 

- Î. Abdelwahed, President Direct»«* CHaéral 
de la Socilté Bâtiment, ITunie, T-ir.ì»ia 

ID/WC.81/17 t A ITcno^ragh an the Play Building Material» 
In aatry in Chana 

- J.O. Ahi.'. Lamptey, Cenerai Mana^r, Briek 
and Tilo Division, Chana Industrial Holding 
Corporation, P.O. Box 107, Kar.eohie-Aoora, 
Chana 

1D/WG.81/18 F The fluked Clay Induatry in the Tananarive 

Ar»a:    Présent Techniques and Isawdiat» Prospecte 

- V. Han&iwrahalison, Préaident Directeur 
Général, Sociale malgache de briouetoria, 
P.O. Box ?40» Tananarive, Madagascar 

ID/VfG.81/19 E Clay Building Induntry in UAR 

- K. Zeitoun, Architect, Ministry of Houainf 
and Public Tttilitie«,  XMSSI Abaza Street, 
Cairo, îînited Arab «»public 

ID/¿*G. 81/20 E Kotes on Invent i rat ione of Clav Resource» 
of Libya"" 

- A.A.S.   ßreni, ííead of Executive and 
Supei-visinr Department, The Induatrial and 
Refi ür/n.ite Bar* o-~ Liby^., P.C.  Box 229?f 
Tripoli.   tibyr 
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IS/HG. 81/21 

IB/WO. 81/22 

Cw .tribution ul More ;oo 

- A. Affin., Laboratory Engineer, 
Rco»«rc>! an^ Training Centre, P. rue de Cifuig, 
îîabrvt, î'orocro 

Pilot Plant for Corameg in Dahomey 

- T.F. Mito-Baba, Civil Enfin^er, 
Ministry of Public Work*, P.O. Box 351, 
Cotonou, Dahomey 

ID/W. 61/23 UM of Congolese Clay» in Building 

»/*0.8l/?4 

ra/15 

n/20 

s, ? 

I, F 

19^10.16/2 E 

- D. Mouyi-Cickasso, Professeur de dessin 
d»architecture, P.O. Hoy 459, Brazzaville, 
Congo 

Baked Clay in Tojto 

- P. Danaou, Chemical Engineer, Chief, 
Laboratory Section, Building and Houeinf Centre, 
P.O. Box ?095, Lome, Topo 

The Estahliehisent of the Brick sad Tile 
Industry in Developing Countries 
-H.H.ft. Vest 

pi Peyelopwent of Cl y Building Materials 
TV "strips In lïeveloTirr Count ri »e       """"" 

(Report of the Interregional Seminar an Clay 
Buildiu,  Materials Industries, I968) 

Testing and Evaluation of Brick Clays 

- V. Lach 








