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' mpe brief data sbout the clay wall building materials,
-uan ﬁo belng panufactured in the USSR, 8re represented in
fh.i. paper. The papexr touches upon evaluation of the raw mate-
rials for the manufacturing of clay building productsj classi-
f£1cation and characteristics of clays are also cited. Scme fea-
tures of clay wall materials producing technology arse described.,'
molndins two-ply ceramic products. All of this is based on the
prectical experience of the Soviet building materials industrial
enterprises as well as the Sovies scientific-research Institutes.
. In this paper the data of the rewiew of modern state and
some gulidelines for the future of building materials panufaoctu-~
ring in the countries of Iost-; East- and Central Africa, repor-
_ted by I.Horvath, the technical adviser of the Interregional Se-
. minar on the Development of Clay Building Materials Industries
in Developing cQ\mtrios C Denmark, August 1968 ), in his papex
| i QY #5¢ Gersito indwstry ip Africa® were taken into




Due to shortage of information in national resourses of
raw materiels in a number of African countries and the necesslty
to research and test clay materials of these countries this paper
includes raw msterials qualitative evaiuation. The information
reported at the abovementioned Seminar by the perticipants from
Marooco, Sudan, Etbiopia, Ghana, Somali snd UAR, wbich concerns
the state of clay bullding materials industries 1.'1 their count-
dies, was alsu taken into consideration.

. The recomnendrtions of Industrial Technology Devizion of
UNIDO sent alongeido with the lctter and the memorandum TS 431/2
(12) of 24 July 1970 to the Stato Committee for Science and Tech- |
nology of the Council of Ministers of the USSR were taken into
account and producing technclogy and application of hollow cera-
mics. Special attention is devoted to qualitative ecvaluation of
raw materials for the manufacture of ceramic wall ovuilding mate-
rials. |

In accordance with the request of UNIDO this paper is
presented in Ruosian and English, each in duplicate, with the
s‘ry, as a supplemsent to those éent before.
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I, Brief Rewiew of the State ol Clay
Building Materials Marufacturing
in the USSR.

In the Soviet Union the enterprizes producing wall build-
ing materials share one-fifth of the capital producticn {unds
in the national industry of building naterials. The nomenclature
and assortment of wall building materials differ with the geolo=-
., 8ical, patural and climatic corditions in various regivns ol t’nc-
country so that their cholce depznds upon the availability of
this or that raw materisl resources in the construction ares, - oo
upon the development level of the tuilding materials industry in
a given region, upon the type c¢f hou=e.s tec be constructed and _
upon economic expediency of the use of certain t'ypea of products,.

In the total output of wall building materials a conside-
rable place is taken up by the pruduction of clay brick and other
heavy building ceramics whicu is a large brench of the 3uilding
Materisls Industry. The output of clay brick totalls more tham
3u miflierd comparison bricks which is gbout 60% the total wall
building material production. Tho manufacwure of clay brick is
concentrated, mainly, at mechanized plants wit;l outputs from 25
to 50 million comparison bricks annual}y and at major industrial
centres ~ at plants with outputs from 100 tc 200 million compari-
son bricks annually.

A wide range of olsy prn..uctu, snoh a8 cm brick, hollow
drick and cerarioc stones, facing cersmic tilel, large brick blocks,
‘4nterns) and exvernal brick wall penels produced by vibration me-—
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thod, wall panels of hollow cerarmic stores, are being produced
ir whe country. Cla)z' wall building materials are made for manusl
Lrick Galing and for the production of large wall blocks and pa=-
peleg for intermal and external welling.

" e State Standards (GOST) dctermine th. vechnical requi~
resents on the raw materials and on the finished producis as well
as He3t methods and conditions of storage and haulagee. To set up |
dstirite indices for the raw materials, technical requirements on
the yaw moterials are worked out.

The common cis8y brick is devid.d into two tyovess stendard

wrick measuring 250x120xG5 mm and nod-liox brick peasuring

v

2500120x88 mm with technological nerfo..tlen cnd weight not over
4 «, Compressive and bendirg strength, va.er ébrorbtion, resis-
tance to freezing and aestetic properties rre the qualitative cha=-
raoteristics of the brick. Nechanical characteristice of solid
and hollow bricks, depending on ultimate compress *ve a_".d. berding
strenght, and those of hollow stones, depending or ultimate come
pressive strenght, have to meet the‘reciuirements o.?_jo@, 250:, 200,
150, 125, 100 and 75 g/ en’,

The set up permissible dimensions are: fox comnon (conpa=
rison) solid and hollwr brick - (250+6)x(120+4)x(65¢3) mm; for.
hollow stones - (250+6)x(120+4)~c(138+4) mm; for :Eacj.ns brick -

(2504-4)::(1203}):(651-3 and -2) mmg ror facing stones ~ (250;4):

x(12043)x(140+3) moi.
For facing facades of buildings and ianer hall ‘.valls,‘
stalrcase walls, etc'f, ceramic facing brick end stones are used




which are layed simultaneously with wall laying as structural amd
facing articles.

These articles have two adjacent surfaces — binder and
stretcher surfaces, which can be smooth, raised or textured. 'The
face surface cun be textured by mineral fines by means of gunit-
ing, engobing and trirmed with rollers. There is also a method
of moulding two-ply products consisting of brickbody and face
layer. )
‘ Ceranic facade tiles of semi-dry pressing are widely used
for axternal facing of buildings. These tiles can be glazed or
unglaszed (smooth or raissd)e. A ceramic wall panel measuring
3.1822.7720.23 2 is u widespread kind of wall panel for external
walls of five-storeyed dwellings and for the top fourth and £ifth
tloor.l of many~storeyed duildings. Such panels are usua.lly assenb-
led of hollow ceramic stones, Large wall bldcks of brick are slso
used'in the construstion of residentisl houses. The dimensions of |
such blocks arer length - W t0 2.8 m, helght - up o 2.65 &,
Wickness - 1.5 m, 2 and 2,5 bricks.

IX. Raw materials.

Raw materials for brickmaking are low-melted cley end loem

_elay, which are natural mixtures of the clay minerals (ksolinite,
scotmorillonite, etc.) with quarts sand. Low-gelting clays of ave-

rage or moderste plasticity are used for hollow stanes and blocks,
redfractory clm of lo':-r and average temperaturs of sintering find

‘application in ....m..eemu of face ceramics &s nu as low-melt- &
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‘g cJ:ays sintering to.a uniformly coloured bodiese
In accordance with Soviet practice raw clay materials for
ceramic mdustry are classified as rollowsz
'.l‘ablo
Indication ! Classes and groups of | Indcxes
f | raw materials !
— [ lr . .
1 : 2 1 3
A, Refractoriness Refractory clay . gbove 1580°C .
High-temperature clay trom 1350 to 1580°C
Low-melting clay less than 1350°C
2. Content of High basic clay ° | . sbove 40%
NP ols o Besto alay  foem 30 to 40K
‘1ignite elq Semiacidic clay from 15 to 308 -~
Agidic clay less than 158
3. Sintering ‘ | Hot leso thanm in
ability - two points, tempe=
: : ‘ ragure rarge being
» without any
aisnn of overburn-
ing, Waterabsorb-
| tions:
a) Tate Righ : | not more than 2%
Avarsge . 2ot mcre than 5%
Hon sintered - more than 5%
b) sintering Low less than 1100°C
temperature , . rage . 1bove 1100 to 1300°C
Bigh | - sbove 1300°C
4, Dyeing Very low . . Pe,0,4740 to 1%
‘mmté.nmm | | & ’23 2 WP
sample igni- ‘ o - lus than
te oday RS I 4 -5

1‘102 ltn thm 15




1 2 b
Avexrags | Feao from 1,5 to 3%
' T102 from 1 to 2%
High 1?9203 more than %

'rio2 more than 2%

Egﬁg: Ola;ys in high and averages
dyeing oxides are evaluated
in accordance with uniform
colour of burant product,

5. Plastioity High plut:i..c olay zg::tégity EZore
| ' 'Average plastic clay from 15 to 25
S " Moderats plastic clay trom 7 to 13
. S R Low plastic clay less than 7
lon-tpltqtic clay . no plastic dcugh
6. Tine dispersi~ High disporsivo Particles sizet
by sizo dlstri-. - less than 10 mu =
bution |

more than 85%
less than 1 mu =
: . more than 608
Dispersive . less than 17 mu =
| ' from 40 to 8%
less than 1 mu »
from 20 toQ 60K
less then 10 my =

: - - less than 40K
. Coarss dlispersive less than 1 ou -
. ' | | . less than 20%
7« Gourse-grained | | e |
impurities oon- ~ | e
e) quantity of Smell . Bime of imguriiies
irities . e R R wore than 5n~

- mt m.m
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b) size of im—~
purities

c) tﬁi of impu-

Average

Small

Average
Large

Quarts impurities

Iron impurities

Carbonate impurities

Gypreous impurities
Orgauic impurities

£rom 1 to %
more than S%

Prevalent impurities
slze

less than 2 wa
from 2 S0 €S xm
more than 5 »mn

/

quarts sand, quarts
quartzite, pieces ol‘
silica rocke otc.

¥yrite limonite,
eric hydrated oxi-
des etc.

celé¢ite, dolomive
etc,

gyrsun

vegetadble remains,
peat, coal etc.

Leboratory tests for raw materiels for brick, bollow sto-

nes and ceruio facing tiles:

1. Presence, quantity end sise of coarse-grained

hpuritiel.
2. Presence, quantity and sise of z.m mpuritin.
3, Plasticity. |

&.  Sensibivity to m




The comtent of 810, uzo3;'rozo » T10,, Ca0, MgO and
igniticn losses sre dstermined by chemical snalysis of clays for
bricks and Dollow stomes mamfacturing.

Classification of a rew material according to iss partie-
le sise is cne of the mOst important steps in ceremic processing.

Grinding snslysis are suitable for rew material high in
quarts sand. The olsy should be seperated into freoticas or par-
unomomamaqumwu

lsrge sead particles - poze than 1 ma,
sverege send particles - £y 1 % 0,29 ma,
 emall ssad perticles - frem 0,29 %o 0,03 mm,
. powlery particles = fem 0,03 %o 0,01 m,
 pewlery particles " = fzem 0,01 %0 0,003 mm,
_elay perticles = 1ess then 0,008 mm,

e ocomtent of clay pertisles 1ess Whan 0,005 mm 48 & vexy
. w&zamdomm»tamm-omuuu-
ais building materials,
mum-nmmmmom-wnnqm~
‘sise distributien, Glay should be sepereted into following fyec-
 lesge ssmd particles - move \ham 0,5 mm,

avesege sand perticles '-mo.stoo.ao-.
- saedl ssad particles « grom 0,20 ooo.qg -,

S mmmu -mo,osno.m-.
| powtery mall pesticles = frea 0,01 ¥ 0,005 mm,
- “m“ ,lme'w,‘.~ ;
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com‘bin;d water, swelling, meximm shearing stress ara detcrmined.
Determination of refractériness for refractory clays sktould bo
imperative.

Based on the rccults of leboratory tests ho Tacommends=—
.isns for further batch clay %esting arc suggesteds The batch
ciay tests include choice of cuitable clay mix, determinavion
of processing parasmeter:s and testing of £inished produ:is, i.ee
dry and firing shrintoge, water absorbtion, volume waight ( for
hollow stones), comprassive and bending strength, resistance %o
freezing and thawing etc.

The batch clay Sests permit the conclusions of raw nateris
sl fitness and tho recommendations on technologice® produciion
schemes, regimes of clay preparation and moulding, drying and . )
firing of products to be made.

III“' 'o m" l\fféc't‘\mms; ' &'I'echnolo@'.

-~

~ Contemporary technology of producing clay .buildins psto=
rials is based on three prineipally- different rroduction schemes:
1. Plastic method.

2. Semi-dry or 4dry press.

3 o:utins.

The most widely spread is the plastic mouldi.ns ‘oy ths

colmn-producinr avger presses, The classic flow gheet consists

of winnins the raw materials in the quarry, cla\v processing and

propmtion of clay mix (with grogs, burning-out and other addi-
tives) in wet pans, rools and clay mixers product mouldug by
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auger presses, urying of the product under natural or artifici-
al corditions and firing in tunnel or circular kilns,

Frequently the twchnology of producing ceramic articles
requires various grog additives to be introduced into the clay mix
to improve drying and other properties of raw materials. Depend-
ing on their purpose, the clay additives are divided intos non-
plastici non-plastioc and ru.u.y or partially burning~out at the
samne ti.ma burning—-out; beneficiating and pluticisinc. As grog
additives sand, sandy clays, chamotte and other mineral additives
are used. Dehydrated clay cbtained by means of firing at a tempo-
ratur:a of 600-800°C is sn effective grog additive, Depending on
the machinery used (rotary kiln, sintering furnsce, £luidized bod
furnace, etc.), the time of heat. treatment of clay 48 some 48 %o
60 minutes. The degres of clay dehydratation is characterised by
the miformity of firing, complete loss of plasticity and aslight .
 swelling, | . o

Bintering in fluidised bed based on direct inberaction of
gases and ground hard particles of olay should be ccasidered &
more improved way of obtaining dehydrated clay. It involves aa ia=
tensive mixing of ssall-sise meterial particles, a developed cca-
a0t surface botweer gases and alay is obvainadle alcag with prac-
tically the same sintering tqmmo and sadenial ecnoeavmetion
by the entire bed: volume,. a |

‘The addition of dehydrated cley Vo moxwuzmo-- el

[ ~._staeredly the seasitivity of the adebs b ApyAng which permits 1
' Mawmum 400 with sivulvieons in- ;::
crease e!mém& Mﬁ.hl Wﬂm#wdd"ﬁ
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especially eﬁ;ectivo wvith rax mnaterials recju:l.ring more than 157
grog addition.

Sawdust, peat, carbons, slags, ashes from thermal power
statiors, ctc. are used as non-plastic and burning-out additives;
snthracites, cokes and other kxinds of high heat value fuels are
used as burning-out additives. As plasticizing additives highly
plastic clays, bentonite, etc. are used.

For clay winning such mschines as multi-bucket, single-bu-
cket and rotary excavators are uscd. The overburden 16 removed by
various .neana: excavation and lorry haunlage, removal by bulldo-
zers and scrajers, by washway and trensportation by hydrenlic fa~
cilities, etc.

Choioe of mechanisms for the processing of raw materials
depends on the kind of the raw material, the nature of treatmemt
and degree to which it is to be processed as well as on the kind
of product to be nmanufactured.

The products are dried in natural (drying sheds) or arti-~
ficisl dryers (chssber snd tunnel dryers). .

' It 1s our opinion that the most effective srtificial &ry-
ers are the tunnel dryers with counter-flowrof the Arying agent.

'mmmumtuunmmmama
Xilns; More effective are tumnel kilns 80 to 120 m long. When the
mtmisohmtlmcmgmmmmmum
mmaaumuiuauapinm“mwu
two-three times higher tham in ﬂn mﬂm kilog]

mmmrun‘m. uquundulumumu&
- Tremsportation of the products on pallets or centainers as

B

gkt ——
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Rt

unit loads is also very economical. Prefabricated wall panels and
large brickwork blocks are transported by panel carries and spe-
clally equipped lorries with trailers.

1. Brick.

The ¢lay is won by single-bucket excavators with outputs
from 16 to 48 cu.m per hour. In case of layered deposition of
Aifferent clays in the quarry multi-bucket excavators with out-
puts from 18 to 48 cue.m per hour are used, there are also exce-
vators capable of producing uy to 70 cu.a per hour.

lLarge enterprizes employ rotary excavators with outpntlk |
up to 200 ou.m per hour. : ' o

To improve the qugl:l.ty of the raw material natural weather-
ing of clays in storage piles and pits is practiced; sometime the
saterial is re-won and weethered. Use i3 also made of clay stores
in which the clays and processed clay mix are maturing. |

‘ In the UBSR rew materials are processed by the following

equipment:




(P -
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2

4
3
6
7.
8e
9.

10,
1.

12,
13,

Stone separating rolls
RBough milling rolle
Fine miliing rolls
Perforated rolls

Pug mills

Cley mixers, dcuble-
Toller comamon and with
gteam tempering

(8t up to

_3550°C

Wet pans

Column presses (auger)

Vacuun presses
Semi-dry presses

20 cu.m per hour i
up to 35 cu.m per houwr
18=20 cu,yn per hbm-
20-25 cu.m per hour

4-6 cu.m per hour

tro- 18 to 35 cu.e per hour

13 and 18 cu.n per hour

from 2 to 5 thous. poa/h

(Urick sise 250x120x65 mm)

from 5 to 8 thous. pes/h ’
Irom 2,5 to 5 thous. pu/h .

mmmmnwutnm.mmmm‘mm
aryers is 30 to 80 hours and more, in tumnel dryers - from 12 %0
48 hours.
The firing time in the circular kilns is 48 o 84 hours,
ia tunnel xilns - 70 to 100 hours, Introduced into the clsy bulk
nwwummmjohndndm“
e firing (ocal, sewduss, etc.).

prp <= riaed
BT
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2., Hcllow Brick and Clay Stones

Hellow stones are made of high and average plastic clays.
The clay mix is prepared in the usual technological process emp-
loyed for the solid brick in which the same o@mmt and the sanme
ciuantities are used which ensures high-éuality processing of the
raw materials. Preduently the clay mix is allowed an intermediate
weathering. ' .

The product is moulded in vacuum presul'. Their drying
takes place in common tunnel and chamber dryers, firing in cirou-
lar and %l kilns,

'“he volumetric gross weight dried to consturb weight is as
fouovm

1. Por brick of class 4 wp to 1300 i/a>

2. Por brick of class B from 1300 to 1450 i/n°

3. Yor clay stones - not more than14mv:3

The number, size and shape of perforations depend on the
propeyties of raw material, techmological m, roquirqut;
o0 hest conductivity of finished product, vtc. The use of pc!o;-
rated building materials is very offective from the point of
view o2 heat insulating properties of the products, in redyotica
of wail thickness by 20-25% snd the weis: of walls by 30-39%
fox the moderate climatic ooautim of the m; 1% 1s aleo mt
ssving in trsnsportation, ete.

. In the mpmmmmmwu.
_.b'mv-_’. She pertorstiens being throwgh and desd~end RS
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3, Ceramic Pacing Products

Along with the production of common ceramic facing coteri-
als there are a nubber of methods by means of which coloured-tex-
ture ceramic wares can be obtained, e.s'; » suniting, engobing,
glazing, etc,

To obtain facing products by guniting involves texturing
of the foce sur.féces o the clay column iseuing from the extruder
with mineral fines (crushed sandstone, grog, glass, ceramic fines,
eand, etc.). The mineral fines sre spplied under pressure of 2~
3.5 atm.; this can be followed by imbedding of the fines and sur-

face smoothing vith rollers. Recommended size of the fines from

" 045 .to 3 mm. The method of guniting is simple and cost-saving.

Engobing of the products involves spplication of a coat of |
engobe 0.3 to 3.5 mm thick to the Lface surfaces. The engobe oan
be prepared from various clays with additions of sand, glass £i-
nes, etc., and pigments There are various engobing -techni.q‘mu ‘
appligation of the engobe to the surfaces of the clay column under

. pressure; pulverization of freshly moulded or dried adodbe; dip-

ping of the adobe, etc. The basic requirements on the engobes c:-:
their dureble adhesion to the article dependent on & mmbber of
faotors, one of them being - the sane thersal expension Lastors
of the mgobe luywr znd the product dody. o
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4, Two-nly ceremic productn

in some aress o goad econoric elfect is obtained Ly tae
uoe o) seo-ply cerznics (two-ply brick and stor2) as struciural

acing material. In accordance with the standards and t- nriw

L]

ans
cul requirc.ents (031 4L4~69); the two-ply product ure I--ing
materiais and cen be so..d or nollow, their ceoprective o oongin
heing from 300 to 75 ‘:;/cxz { waver absorbtion of bricl;‘:'»qd:; irom

6 16 h per 22a% and 0f face layer not over 42 per cent If ¢ oy
bonite clays are uscd £or Brickbody, weter ebsorbiion may br o=
wowhat higher amd ir detedwined experimentally,

The teclhnology of two-ply ceramice ranufacturing hes beun
elaborated dn 1948 and 1s successfully usca in meny arcz- ¢f the
country. A €pecaal machine "CU-1173" with batehing and syachronize
ing devite® fUT soulding two-ply ceramics is used nowad /s L. tae
USSR.

Clay. dcomonly used for brickmaling wmay pe ut ii-ce 4o P
raw material for $wo-ply ceramics,. Clays durwing to various ind
uvniforz shades of wilte, orange, pink, orewR, etc., zr: u:ed fer
face layer. The refra~tory clays (monotercite anc cuolinite’ .re
used when light ghadecc are to be obteilned. The panufacturing of
1000 bricks requires only 0.1-0.2 ¥° of these olays.

The brickbody, The rew materisls have to be free of rocky
and carbonate impurities and with minimuc soluble szlts content.

Alkall metals sulphate and magnesium sulphate content should not
exceed 0.2 per cent and calc:hn_ sulpliate comtent should 1oy axe
ceed C.7 per cent after firing.
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Various schemes of preparation depend on the q.uality of
raw materials. The technological scheme has to provide uniformity
of clay mix (in case of multi-component charge), crushing and re-
meval of impurities; uwniform distribution of water throughout the
clay and constant feed to the extruder, The intermediate weather—
ing is also advisable. Depending on local conditions and equip-~
ment available, technologicel schemes may diffex but the prmc;!,..
psl requirement on preparation of qﬁalit:_y clay mix must be mets

For loessial clays conventional technology of mix prepara= ."
tion is used, as it is for the brick, except that the mix is allow—
ed an intermediste weathering. For readlly-soaking raw materials '
or weathered clays which have moisture content approximating that
required for moulding a simplified processing scheme is used, For
difﬂcultly soaking raw materials wet pans and pug mills are used.

Tor schistose stone-like clays with stony inclusions desintog:r;at-e
ing rolls, drying drums and rotary mills could be rocommendeds In
all cases an intemediato clay weathering 15 desirahlc.

oG Ao . e
eoncotpts o A et s i e R RS
«
- .

N
Race layer. To get tho face layer various" plastio clayl

with good shaping properties and burning to uniform colours are
n‘cﬂizod’.' Quartz sand, chamotte and some crushed nix_xoralo; perli-

ooy

i
*5
i

te, liparite, nephelite and others are used as grog. Sorq} glass,
silica~fluoric natrium, pieces oct’ silica are used as flux, |
The texture and moisture of clay for taoo layer bave to be
uniform, of definite consistency with the clay -.tnorl.ll being com=
pletely hwd:ratod. The clq preparation and processing bci.nc care~
fully portonod, these properties will be achieved, ,
The clay nix is preparsd by one of three uthofm plastio, N ,

T U

Faph L

¥

it
18
-1
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semi-dry or sliker (liciu.id clay). The pl'astic method is more ad-
vissble. '

- The following epproximate technological scheme for plastiec
processing facing layer mix can be recommendeds

Clay weathering under Grog stor
natural conditions, in
80 its or steanming

Batchmet

Hot watey———Doub shaft
cla; nixer

Double~shaft ¢l
.n.txcr with ste

!

Cleaning clay mixer with
portoratoz cylindcz

F
—-Oonditi ning ¢
ehubar: (7 too:sr &)
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Basic reguircments on ceramic mix Xor brickoody and Tace

layer'are the followings -

1. Strict variation renge of clay mix consistencies for
bric¥body and face izver,.

2. Adherence_to clay mix sensitivity to drying for brick~
body and face layer.

3. Observacce of shrinkage allowances for brickbody and
face layer. '

4o Sufficiently high densit'y of face layer body.

5. Obsexrvance of permissible content of soluble alkall men
tal sulphates, magnesium and calcium sulphates and other soluble
salts,

: The two-ply ceramice are commonly made 83 hollow bricks
and cevamic stones. The de-airing extruders used to shape two-ply
ceramnic products are fitted with a lorger barrel and a short sp&—‘
cer., The optimum auger speed depends upon clay properties and ar-
ticlos to be produced. For brickbody shaping correct vacuum should
be not less than 95 per cent of total muun. ‘

Yor face layer coating a specisl device is used which per-
mits taking-in the fatee layer mix, conpactihg it to desired den~
sity and to provide uniforam coat thickness (3-5(10) mm) on the
edge and stretcher surfaces of the extruded columas ‘

The principle of wm@u shown in Wig.
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of machine is 3000-7000 byicks per hour,

.

-

arive, feeder snd additional

This device consists of

extruder, and is synchronized with the main de-eiring extrue
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The design of the machine is shown in Fig.
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Se Ceramic Facing Tile

e aal -~

. External facing of buildings with ceremic tiles is lasting,
fine-looking and cheaper than any other facing material. It lecit
the basic drawbacks of the plastering'(no wet ana labour consum-~

n 1ng processes, lower repair expenses). The facing tile is success-

fully used in prefabricated large brick dlocks and various wall
panels.

The ceramic facing tile is produced mainly from light-fi-
ring refractory clays (with additives and without them) which
have Iow firing temperature. The tiles can be glased or unglesed,
4rootm¢ulu' or s&iua:go, with flat or grooved face surface. The back
of the tile is either grooved, bunchy or slotted for strong adii. - -
lion to the wall to which 11; is grouted.

. Menufacturing technique - mainly semi-dry preuﬁe The
tile is aried in dryers of various designs (e.g. rediation dry-
| ees), and fired in multislit, roller and other kilns. '
: hlmt of s-i-d.ry Fress ceTanmic facing tiles varies
zrammnhr tiles measuring 125x65x7 mm to 250:14&10-, -
quh tiles m 68x68x7 mm,

!V. Conclusion and Recommendations

| " In order %0 cxpend the clay Tesources and provide & Teguir-
Vdmum-umﬁmnmm‘mh
* peotustion of elay bullding msterisls in developing countriss of
/Afries & wified Seshnigue of testing the Tem meterials should be

mmﬁmumwammm
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sppcificds It 13 cur opinion that such unification of the test
technici{les sbould be ¢.red at establishing & series of tests and
their extent for ceparate kinds of buildaing raterials and select~
ing ;rincipal methods o7 laboratory and technological testa, It is
8lso desirable tnzt a unified criterion of complete evsluation of
the properties of raw materials by the results of technological
tests be worked-out and i ecommended. , '

By urnificetion of the methods of technological tests we 40
not mean & ctandarcization of 2ll the investigatiom methods comp-
rising the volume of laboratory and shop batch clay tutin.g'.‘ Such
standardization would require selecticn of exsiting methods of vo-
rious tests, devcloprent of new, more advanced methods and adon~
tion of scientific and tcchnologicael achievements along with these
investigations. 4 wnified technique of raw materisl testing could
be of significont belp to investigators in the studies of nineral
resources for affective geological uplorttion and prospecting ¢
ne7 deposits of raw materials, % -

. The following could be recommended as a minimum dats re~
quired for determination and evilustion of the reserves of rew
utorh;gz .

1o Gemersl information sbout the dsposits,

2- Brief geologioal charecteristic of the m

3. mehmtm.ﬁo of geological nﬂmﬂ l“-
twre of the deposits. ' . '

&, Descriptioa of winiag Mtun of -nmu; e
deposits., |

S. whunmtwmdﬁ-
mmmmum '




It 15 expediert to work out = classi.gication of clay recer-

ves by the degree of their exploration, e.g. Category at
i 1. Somplete and detsiled cxploration of clay deposits toc-
v.vductior planning and exploitation,

¢« Detelled exploration of the deposit for industrial de-
veloprent (designing tschnical prcject),

3. Preliminary exploration of the deposit for the workout
of prbje;t prodblens,

4, keccnnaissance exploration of the Acposit for the plan~
ning .of geclogical and prospecting work.

To ovtain preliminary estimate on the usefulness of thc
row matericl Jor productior of clay building materials by this ox
that petlod (plastic moulding or semi-dry Fressing), it would be
necessary Yo establish a series of investigatioms spd their artemd
t0 deterrine physico-chemiocal and thermal properties of elm. Le~
boratory clay tescts siould provide sufficieat data op the m-
tative and technological charmoteristic of the rew material. The
Tesults of such tests should enable %0 make a decisicn sbous the
usefulness of the ‘Tew material and recommend Sechnological pare~
meters for factory trials,

Shop tesss of trial batches of resdy product frca the rew
ummamauzumwdmm
peremeters of production snd serve s & basic for the comolwsion
R the uwsefulness of this row material. .

-

- v m e ek -

2. _Produoticn Techmoloex
20 emable a choice of production technologles for the se~
,mcwwnwmmoﬁgmc
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choice of tecanoclogical eéu.ipment, technological paraneters and
orerating conlltions, it is advicable to organize technical infor-
mation sorvice, to expand information exchange and organize a show
of praotical production workl . ‘
It might prove expedient to organisze om the Atrican ocom~
tinent at existing research centres of an intexrregionsl oxr seve-
ral regional posts for the studies of the raw material Tesourses
for the production of clay building materials, for lsboratory -
imvpstigations and tests of rew materlals and finished products,
It oquld also be recommended to built at these posts pilos plants
for production of ceramic products where shop datoh tests oould
be carried out and technological production paremeters could de
worked out and improved, |
, At such posts work teams or committees cumnld de organised
far the developnent of recommendations for the selection of opti-
mal alay duilding materials Ior various Africam areas,
S xtmunum-blonwrxmmcnmm
uuun-u for verying Africes conditions which could be sub~
- seguently used as & dasis in projecting expansions of alreedy
mmmmcumat mo.hybmdinc utozhhm
da the developing comtries of Ahﬂ.ea.

Specisl attmtico should be paid to the trainisg of skill-
ummm,mumnud
mnmww—am-mm -adia-
__ing snd refresher mmhmuum.m‘

mmqmummanumuﬁ
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