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I. ABSTRACY /

The evaluation of two clay sauples from Zairc was I
presented, The clay samples were submitted by Ir. Rodutae
Spurling, Preject Manager on Proj. ZAI/71/003 throush
U’IDO Vienna, The quantily of the supplied samples was
surricient for preliminary testis. While all labvoratory
and technological tests were carried out in the Researca
Institute for Ceramics, Refractories and Raw Materials
at Horni BFiza their evaluation was made in the
co—operation with the UNIDO/CSSR Joint Pro:remme forr
International Co-operation in the Picld of Ceraitics,
Duilding Materials and Ton-metalliic Hinerals Dascd
Industries in Pilsen. !

Apart from the cuenical analysis the otaer preli-
minary tests have deen caried out with the aim o finc
out the nost appropriate suilizaticn of the cleys for
sue nmaufacture of bricks, 10llow bricks, drailncse pipes

S
—

ard roofing tiles.

Goth th2 clays iiay be applied in the manufacture
of the articles mentioned above as a decizive component
providad that they are subjected o furtiher seatment
to inereasc tueir plasticity either by ageing or
steaning or by an addition of a plastic raw riaterial.

the tegt regulis have proved vhnat the tested clars
cexl be utilized’in the prouotion of the puilain,
naterial industry in Zaire.
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III.

LITRODUCTION

The olay samples from Zaiie were delivered to

‘the UIIDO/JSSR Joint Prosramme by Hr. G, C, Verkerk,

U.iID0 Vievna Liaison Officer of %he Joint Prugrarme,
on 24 iiovember 1930 personally on the occasion of his
working visit to the Joiat Programme in Pilsei.

The preliwinary testing of the clay samples in
question was requested by UNIDO-Polytiechna contract
ifo. 80,130,

‘he clay ganples were identified in the nenorandum
geady 10 the WLIDO,/CSSR Joint Pro;ramme as for the use
in making of bricks, hollow bricks, drainase pipes
and roofing tiles.

A sufficient quantity of the samples (about 5 Xk
gaci) has been received to carryy out the preliminary
testing the resulits of which are beins presented.

The colour of the two clay samnples did not
aiffexr much,
One was dark red-brown and the other was dark red
in colour. The raw materials weie rather unnomozenous
with apparent admixtures (light and dark grains),

The raw uaterials are of clayey origin coniaining
a large emount ol free silica and developed magnetite
crystals, ‘fhe prepared body is easily workable but
it cracks after drying.




IV, CQ:CLUSIONS AMD RuCOMMLLDATIONS

a) Conclusions

1. According to the respective Czechoslovai Standards
for ordinary bricks the tensile strength is to be
17 kp.cm mm# minimun 15% water absorption. In
view of these two criteria both the raw materials
have been found suitable as a decisive coiponent
of the blend to be used in the manufacture of
bricks, hollow bricks, drainage pipes and roofing
tiles.

2, ‘'he plasticity of the raw nmateriel is to be
increased either by ageiny or steaming and by
the addition of a plastic raw material (the opiimua
proportion is to be determined by varification
tests). If these raw materials are usged in tife
manufacture o7 bricks a considerable attention
should b~ paid to their dressing, The dressing
of the ¢lays must not be done superficially only
ie 8. without such basic operations like piling
and wetting, ageing for more {than a week,
perfact grinding an” optimum addition of groy
components. It should »esult jin a homogenous
plastic body which will not be gemgitive to
drying, will be well workable and will obtain
optimum strength and insulation properties
efter Lfiring.




b) Recommendations

1,

2o

3.

It is recommended to carry ouiv geologzical
prospection to find & plastic raw material
of low vitrification point as a compositive
material to be added to these clays.

The plastic clay resulting from the jeological
pirospection should be subdjected to preliminary
tests, too.

Laboratory tests of supplied clays, including
that one resul%ed from the geolosical prosgpeciion,
are recommended to be conducted in oider To

find out the optimum blends Ior

- the manufacture cf bricks, hollow bricks,
drainage pipes and yoofing tiles;

-~ tite manufacture of glazed wall %iles based
on the red body.




7. wo8eTiG AD BVALUALIO OF CLLY SaliPL.JS

2e

o

Phe two clay samples have dirfered anly 1itile
in colour. Ope clay saiplc wag cavk red-ovow astit
the other was dark rod. ‘fhe raw waterials weoe 107
honozenous but showed apparcent adinixiures ~ 1li nt
and dark mgraius. Tae darker raw clay cauiploes vwas
aarled A and tiie li_hter one B, e clay cahles
nave been subjecied o ciemical raalyses: \itolm

sieve analvses, sianle Iirin, teuT, nlasvicity teut,
laving test.

-

hydrocaloric acid vest ond @

¢

nhe test reosults erc ghown in Yab yle oo, 1 aund 2.

Description of the applicd ftests

a) Siumple_firing itest

At Pirst the clay sauples had been ditled a’t
a roonm tenperatiure {or seve: ‘2l days, then crusned
%o maximur 1 mm grain size and bodies weire pre-
pared by addition of vrater. During this process
the workability was observed and the Tornatvion
water detvermined,

The shaping of laboratory bricks wvas

per;ormed by meang of e laboratoxry anjer extrude
providin; bricks of 75139715 i overall dlimensions,

)




b)

e)

Whe laboratory bricks were diried a* a roomn
teuperature for three days at first, then in z
laberatory driexr at 110%C vemperature roi Z4
aours. Subsequentvly, the drying shrinkage wag
ueasured and deteiminead,

The dryins; and firing shrinkage, water
abgorption and bending strength were wmeasured
and evaluated depciding on different Iiring
temperatures,

Vet_sieve analyscs

‘'he clay samples have been wasihed and

_screened on the 0,09 um uesh sieve, The rest

on the screen has been dried, determined end
gubjected 1o micioscope analysise.

ilydrochloric acid test

*he clav sauples have been subjeciéd To The
hydirochiloric acid test, The acid has becn diiuved
in L : 1 ratio ,

‘tne_ghemical analygig bas beea carried ovv

-.n—

according to Czec.:o8lovak Pest Standards

Determination of water of plasticivy

- P af "B W) = - s = PP ) o o
LTter a workable pasve had been pircepared
and matured tegtv hricks were made, ‘Uhelr moisture

h I

content wras determined by weiting an’ drying,.




£J DuucrmlﬂaolOA Qi_g_plasticiiy .io. 260X diag

Wt P e R = ~O ~? A e weaw -

tQ Pfe;fer*orn

Small rolls made of a paste with different
moigture coateni wexre delormed in an imsirunment
according to Pferferkorn. Y"he plashieiiy :io.
covresponding to ihe deforzation ratio 3.3
wag calculaied from the defo:mation ratios
and the respective relative moistures.

® g) Dzying shrinkace
' As sovn as the lest bricks had veen moulded
each vas nmeasured by means ol a slide calliper
at 2 marked pbointis. They were ueasured aliev
drying azain end the shrinkage calculated.

h) Eiring shrinkare
The firin; surinkage was determined sinilarly
as that of the drying but the test baiick wag neated
%o a specified temperaiure and the firing siwinka;e
was calculated Trom the neasuirenents made befoxre

cad after the Liring.

1~
-

Jater_absorption

w2x5i.2

Watcr absorpiion was determined on *1“ed
tegt pieces wiich wexrc dried rirst at 105°¢
temperature, then imiersed in a distilled water
boiled for 2 hours and weighed afterwards. The
anount of absorbed watel was calculated,




The complate survey of tie measu ed snd
evaluated properiies of the two clay samples is
shown in “able ifos., 1 aud 2.

'he ¢wo clays have showi neither carbonates
103 carbonate conciretinns (e;;lomerates of liuestono
of different sinapes) accordin; to the hydrociloric zcia
tesis. It is very favourabvle to use thege clays Joxr
tie manurfacture of brickwarc,

the swall laboratory bricks after firiuy tests
gave been dark brown-red with a .onsiderable amount of
ciracks, 'hne colour of tihe body was brow:-~red., ‘‘ne
appearance or the small lavoratory bricks wfter firing
is shown in the attached pictures. The colour of the
tosi pieces was hounogenous without ruanings and
coloured specklings.

The plasticitly llos. of A and D clay saminles are
27.36 and 24,99 regpectively tue water of plasticity
being 25.4% and 23.6% respectively., The silica sanad
contained in thc tested specimens acted as a sufficicunt
adinirture of yrog. llence, no more groy was added, 'lNough

there was enouzh ;ros the products suffered from cracling

during aryinge. 1t is econmmended to make further iinc-
ralogical anaiysis to determine ithe type and

content ol clay mineggls. The respective tests

coulé nci be made on the supp.ied specimens




J

because they were of insu’ficient quaniity.

fhe plasticity o tae azigiing clay unay ve
improved Y maturiag ol the raw naterial, vy
its steaming and perfect milling. ATter the raw
material has beer varciully dregscd this way
the tests are to be repcated with the use of

,various types of (role

The dressing of clays described above and aa
addbion of another plastic clay may help to axe
s homogenous plastic body which will not be 50
sensitive to dryins aad will ottain opbimun
gtrengtih and inoulation properties arlier Tiringe

whe vest on the 0,09 mm mesh sieve is 70«47

and 63.95 velaving to samplcs A and 3 respeciively.
The residue on the screcn oXf clay saaple &

congists of quariz grains of dirferent sives boil
clear, %ransparent and coloured to browa shaic.
Apast from these quariz grains the rest includes
also quite a consideratle gianiity of nicely
developed ;rains of magnetites

e magnetite prescnce in the {ired specimeis
did not result in aay runnings or ntonred
specklinga.

seme Tindings a8 found at sariple A apply to clay
ggnple B only less magnetieu exrysials wrlc 2inely
dispered tiierein and the gample contains also
organic natiers {dry grass, reed).




‘the dryin;, shrinkage is S.4i. and 9.1% respeciively
and the Tiring shriakoge at $20 to 1060°C temperaturc
nas veen ranging ol 0,6 vo 5,0Ww. the drying, sarinkare
of the tested clays corresponds witk taatv of stone-
ware clays.However, it is too hipgh for a biick
nunufaciure and may cause cracking by drying. he
£irin;, shrinkage is very low and it is favourable

~

fn3 the brick manufaciure.




VI, PLIAL i0¥:

-

Both the clays iron Zeirc arc suitable for
she nanufacture of bricks,'hollow bricks, roof
tiles and drain pipes as well as slazed wall tiles
provided that specific technology is adhercd %o and
another plastic clay added into. the body.

In view of the fact that tnere arc rosexves
of clays of sedimentary orisin in Zaire it will 1ot
canse any problem to Find a clay suitable as a

supplement tc the clays havin been tested.
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VI, WFR0e0iChs

1. UiID?~Polytechna contiract io, 30,130

2. UFIDO letter refe 662,1 (9) of 27 iar 1S&Q
with an attached meworandun sent to the
UifIDO/GSSR Joint Programme, Pilsen

3. lesearch Institute for Ceranics, ilefractories

and Raw Materials, Pilsen - Test Report on
Clay Sauples from Zaire iio. 51007,113

VIi, APPETDICES

Table ioe 1 Preliminary ‘Yests, Clay Sample .,
Zaiie

Pable iloe 2 ‘Prelininasy - Tests, Clay Sanple 3,
7aire

Table ifos. , |
3, 4 and 5 Pictures of Piring ‘Pests
Clay Gaaples -~ Zaire




Table Zioe 1

3.

4.

5e

Prelininavy Tesis

-

Clay Sauple A,

]

Vater ol plasticiiy

-

asvicity il0.

Wet sieve analysis /i

> s

saire +

25.4%

27,30 according o
Pfeffexrioim

245 il - 0.315 mm 3.9
2,0 rm - 0.2 mm 3.1
1.0 jnin} 2.7 0009 il 707
0.5 mia 1.6 sualler Zhan
0.4 m\ 3.0 0.09 jn10} 7U.4
Shrinkase
Dryin; shrinkaie /% Bed
Piring; shrinkage ,%/
at 920°C/24 urs 3.6
940°C,'17 nrs 0.6
970°C,/24 nrs 1.2
10607¢,56 nrs 500
Physical properties afier firin
Viater absorption ,%,
at 940°C/17 urs 22,9
920°1,24 ars 22.5

e e BBt BB s B oD B Al B WS BBl -8 &

+ ileference o, 3

- - .-

b e




970°C, 24 nrs 19,0
1060°C/56 hrs . 1643
1260°C, 180 his 15.1

Bending strensth /kp.ca </

B e P

at 940°C/17 hrs 24,2
020%C 24 nrs 22,1
$70°C/24 hrs 2641

1060°¢,/55 urs 32.1
1260°¢,/120 ars 32,0

6. Chenmical composition ,%,

Loss on ignition 10.15

SiO2 53.82 Iigo 0,57
Fe203 11.50 Hazo " 0,15
TiO2 2,74 K20 1.17

7. ldydrochloric acid test

P aee A Uiy A A L T T

- Carbonate concreitions weie not found,

e Ge Appearaice of the mate.ial after firing
Colouxr ¢f the small biricks - dark browm-red,
considexrably cracked, colour of fraciurc - browa-red,

9, Classification
Recommended firing tenperature of 1060°C Cor the
nanufacture of bricks, hollow bricks, drainage pipes
aund rooring tiles,

- J—




Glazing test ras proved thatl Glazed wall tiles
may also be considered to be nanufactured Ifron
the clay when an appropriate plastic ckay is
auded to the body.
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table lio,

Preliminary

Tests

> o ma—o -

1.

- -

-~ ae o

24,99 according

L Y. I3

to Plefferiiora

3, Welt sieve analysis /i
245 il 0,1 06315 695
2,0 mn 0.7 0.2 1L 6.6
1,0 mm 5«8 - 0,09 mm 10,2
0.5 203 sualler than ¢
0.4 mi Je4 0,03 mm 3.95
4. Shrinkage
Dryin;, shrinkage /%/ 9.1
Firing shvinkage /%/
at 920°C/24 hrs 2,5
940°C/17 h's 0.7
970°C/24 ars C.7
1060°¢, 55 hre 3.9
5. Physical properties after firin
Water absorption ,%/
ai 940°C/17 nrs 22,6
920°C/24 hrs 24,2
970°C,/24 hia 19.6
1060°C/56 hrs 17.5
1260°¢/120 hrs 16.2

+ lleference lio, 3




Bending strength /kp.cr >,

at 94020/17 hrs 19.1
9 20 C/" 24 s 17 . 7
970°C/24 hrs 2640 .
1060°€/56 hrs 21.2
1260°¢,120 urs 24,2
6. Cheadcal composition /%
Loss on ignition Te57
810, 61,28 }M;0 0,62
41,0, 18.93 Ca0 0.44
Fe,0, §.§% e 0.26
10, 1,57 K,0 2,350

Carbonate concretions were not found,

S. Appearance o~ the iaierial avter Ifiring

ricks - Qark birovm-red, consideiably
Practulre -~ browne-red.

Colour of thesmal

o -
= o

cracked, colour 0

9. Classification

. . 0 .
Recormended firing tcmperature of 1060°C for the
aenufacture of bricks, hollow bricks, drainage
pipes and roofing tiless

Glazing test has proved that (lazed wall tiles inay
also- be considered to be manufactuxed from the day
when an appropriate plastic clay is added to the
bOdy.




Yable Hoe 3 ictures of Pirini Tests

5nall laboratory bricks ~ at 940%C,17 nrs

——————




table lioa 4 Bictures of Fiving Yests

Clay Sauples - sca8ile .
b Q 3 » 0 -
Small laboratory bricks - at 970°C,24 ars

AN/ M hod.

Snmall laboratory pipes - at 94020{17 nrg
. at 970°C, 24 hxs




Table o, 5 Piciures of Piring Yesis |

Clay Saiples -~  7Zaire

[ oy e

Siall laboratory bricks - at 1060°%¢/56 nvs 4

1060 / 56 wod.

Small laboratory bricks - at 1260°¢/120 nvs
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