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INTRODUCTION

THAE UMITZD NATIONC TUDUCTNIAL DEVOTOFLTIT ORGANITDATION
(hereinafter reforred to us "UNITDO") requegste? by the
letter of Mr. G,I.Veliky, Director, Indusirinl Operations
Division, ref, OA 321 CAR 3 dated 20 January 197¢ and
addreced to I'r, Josef Belacilk, Counszellor, Alternate Per-
manent Representutive Pernanent Miscion of the Czechoslo-
vak Socializt Renublik to the Internaticnal Crsoznization
in Vienna, the testing of & few clay sarples from Caribbe-
an area.

Testing of clay samples was carried out in the Institute
for Ceramics, Fefractories and Rawv Naterials in Hernf
Bfiza prior the estoblishment of the Joint Programme for
International Jo-Operztion in the Field of Ceramics, Buil-
ding laterials arnd Non-lletallic Based Industries, attached
to the mentioned Institute.

The mein objec:ive of this assignement was to gpecily the
most suiteble cley camples for the manufacture of fired

clay bricks or for some other products,
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II. Deccriptior. and “repertics of Ruw Clay Jorples

& Eight semples were gent »y air for the testin:. The
3 weigat of sarples was from C,8 kg teo 3,0 kgs. oGzmplec

were properly wrapped and marked subsaoquently :
1/3 (6 - 8 £t) ’
1/8 (16 - 18 £t)
2/2 (3 -6 ft)
® 2/5 (12 - 14 £t)
» 3/2 (10 - 15 ft)
4/2 (3,6 - 896 ft)
4/5 (18,6 - 23,6 ft)
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Ho map was enclosed, therefore this report do not specify
the place where the samples were taken.

The colour of samples does not differ very. Sanples
2/5, 3/2, 3/3, 4/2 and 4/5 sre trovm, sarples 1/3 cnd
2/2 arz dark brown and the last saiaple 1/6 is 1i;ht brovn.
Samples 2/5, 3/2, 4/2 and 4/5 have a good plas!icily,
Sample 2/2 is very ccarce with low pluaticity, The low
plesticity is characteristic for samples 1/3 and 1/¢,
SR " while semple 3/3 is very hard and ils vorkability iz rat-
= her difficult.
‘ The results of wet siceve enalyses are given in following
table No 1,

N

Table Illo 1.
Vet gieve anclyses of Caribbean aren somples

Sample 173 Lasel 272 ] 2/5 | 572|373 |72 /s

v

Rezt on the ol 25,6l2,002¢,4 L 6,0 17,6118, 10,4] 8,4}

2
40CC cplem- /

e
e/

Tan rosults are very different, with the ninimum rest
y ninve 4 90O Opcnings/cmz 2 7 and with the maxiioum




| III. XZ-ray, DTA =nd Chemical Analyses

) A1 eight samples wore subjected to X-ray analysis,
It wes proved that all samplos contained substantial quan- -

- tity of qnartz and felspar. The mineral of monimorillonite
type wns found oul in semples 4/2,-2/2,°2/5, 1/3 &nd
rather more significant: quantity in sample 4/5. X=olinite
-~ 1is present in sa.mples 3/2, 2/5, 4/2 end 4/5, hoveever in _
negugible quant:[ty. ‘Iron ox3 des and hydroxides were not - -
proved. Iheche.racter:lstic of X-réy annlyses enabl es a hypo-
-‘thesis that iron end aluminium are both bound in the form
of alumogel aud hematogel.

Sample 4/), ha.v'ing the higheat content of montmor:lllo-' )
nite, vas subjected to DTA and GTA also. -

Resultw of X-ray anal,fses show that main components
of . all samples create quertz and felspar, Only the sample
1/3 and nemely the 4/5 contain ratheﬁ ri-nificent quantity
~of clay mineral montmorillonite and be considered & suiteb-
le meterial for ceremic production.’

x-ray analyses copies of nll eight samples are enclo-
sed as Appendix No 1, The copie of DTA and GTA of se.mple
4/5 is enclosed as Appendix No 2,

. The semple 4/5 having highest content of clay mineral
montmorillonite was subjected to chemical analysis also.

Ghemice.l analysis of sample 4/5 :

810, 63,14 % '
AL0; 15,10 % S :
740, 1,04 % : ‘ R
39203 7.17 % B ‘

- Mgl : 1,72 %
Ca0 2,28 %
Ha,0 3,438
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;ofiplap‘liit} ‘shrinkege ”et~3ry, sbrinkﬂ"e wet-fiwed
;water abaorptlon Pnd volume, weight. “he bound of aamples

et

e d prezencp nf cra cks vers: aprrocia ed a:ter firing,??pg.‘ :
. Prepﬂrpt~cn af. ugaTI labo”ato ébrické = _ :';‘uﬂ;“/rg
‘ #11 camples 2,'& firct aé;ue.ad 3n njoces approxima- -
 %_tglyf2 em-in size and were dried by -room temperature. ’
,u‘IhdiV1dual s&mplea vere then millpd jn & small laboratory
_‘miil and’ ceramic bodies Wwere: prepared by.addition of wa~
ter. Water of plasticity ‘was determinated by usual method.l
The values of required water of plasticjty a*e as follows.»
Sample _ e Wa*er of plasticity _’ R {ﬁf .
R V- 25 2%- Co |
caRfe 92.’9‘ % B
s L 30,407
PR V- 27, 7“’ -
B S 200 1 R
< oAfe 5995!, B LA,
AL T R
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’§unil 1§Ebfb torss 1r1cks were prera ed. iﬁ%ﬁally. The
' “rzcrs were at first
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The small beams were evaluated after flring end the firing
temperature 940 - 10C0 OC was determinated. ~

After the determination of firing temperature, all
small laboratory bricks were fired in fectery tunnel kiln
- by temperature A0 - 980 ®C. The lenght of the tummel kiln
j . . is approximately 100 m, firing cycle 18 hours, 30 minutes
vat highest temperature. ‘ s

The values of technological properties brlnbs table
No 2., - -

Table Ho'%.‘Tecﬂholqgical properties of laboratory bricks

< —~
~

— . .

Shrinkage | Water .| Volume Sound

Semple l4ry-rired | absorption wedght of bricks | Remaris
1/3 0,22% | 15,7% |1,92 g.o@ | bright

1/8 3,10 % 6,6 % 2,04 g.om -1 hoarse cracks
2/2 0,58 % 16,3% |1,91 = bright |

2/5 12,25 % 10,0%. 11,9 " hoarse | cracks
3/2 1,53 % 10,8 ¢ | 1,90 " hoarse | cracks
3/3 0,52 % 14,5% |1,8 " bright

4/2 1,054 | 12,39 J1,99 bright

4/5 055 % | 13,6% |1,67 * bright

The colour of all small fired bricks is red with small
differencies in shade only.

Bodies with the highest dry-f;red shrinkage e.8. 1/8,
- 2/5 and 3/2 hed cracks after firing.

_— o G s 0 ik s g e
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In order to complete technolegicel rroperties lnbora-
tory bodies for detemination of bending strenght were
prepared. They were fired by the same condiiiong g a1l
testing bricks e.g. by 960 - 980 °C. The bending atvenght
was then measured apd the values are as follows :

Sample Bending strenght /kp.cm™/
/3 3

1/8 37

2/2 46

2/5 - 56

3/2 54

3/3 52

4/2 < 23

4/5 ’ 2%

Vthgs in Table No 2., results of wet-dry shrinkage
and renelis of bending strenght determination show that
samples 1/3 and 4/5 are the most suiteble from all tested
samples. Samples 1/3 and 4/5 hed the highest bending
strerght, very low dry-fired shrinkege, water absorption
and volume weight corresponding to requirments oun brickwa~
re. They had bright sound and no cracks.

In crder to facilitate the decisiom on the selection
of suitable clay deposit, glazed samples from bodies 1/3
and 4/5 were prepsred by double firing process. Bodies
glazed with ordinary white glaze were 'fired by temperature
960 ~ 980 °C in the same fectory tunnel kiln as unglazed
small laboratory bricks. The glazed surface of both samples
was quite gocd which shows that also other ceramic products
than ordinary red bricks could be- produced from tested bodis,

T AT AR A 3 sf
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Sumery

Bight sumples from Cnrfbbenn sre- were tested in
Tnstitute for Ceramics, Refractoriesn ond Rrw Mrleri-ls in
Horni B#iza ns an intreductery work of "MTN0 - Czechoslo-
vakion Joint Programae.

A1l eight samples were gubjected to X-rny munlyres,
DTA, G™A and chemical analysis was nlso done on smample 4/5,
The series of technologictl velusz comprising wel anieve
analysis (4900 op/cmn), vater of planticity, wet-dry shrin-
kage, dry-Tired shrinkage, water abzorption, volume vieight
and bending strenght was determined, Appeerence, sound
and presence of cracks of smell Uired bricks wemnlso evn-

~ lunted.

The survey of technologicanl properties brings table Lo 3.

Table No 3. Survex of technolo“ical propertles
S & 1 e
Yroperty I8 112 T 1321 321 a2l a/5

Sieve analysis

/% / 25,6 | 2,0 | 36,4 | 6,0]17,6]18,0]1¢,4] 8,4

Water of plasticity

Yy 5,2 |21,8 |22,9 | 30,4 | 27,7|24,4 | 25,6 29,4

s 3 ok Gk b el Ly st
N " BT TP cr i b el | = o B2 ' Y "-i;u it e S A R L N
ﬂy?&zﬁﬁﬁﬁﬁm.%ﬁwﬁﬁﬁﬁﬁ“:@Eﬁﬁﬁﬁifihg??ﬁgz e el R
S e e . ‘ . b T N

Shrinkagevwet-dzw

Shrt

Py 11,5 14,8 | 8,8 |14,2]13,2]11,1 | 12,1 14,7
2 dry-fired
Y. 0,22| 3,19 o,58 2,29 1,53 0,52 1,05| 0,55

Vater absorption

Y 15,7 | 6,6 |16,3 {10,0 ho,8 |14,5 | 12,3]13,6

Wolume weight

gy 1,921 2,04} 1,91 1,94 1,99 1,811.99 1,87

Bending strencht

fepeon=/ 61 |37 | 16 | 56 |54 | 5% |53 | o

Sound

h) )50 3 hoai4dhoni =
righf ce risht] se &) 1 -hifbrirhg hrigRt

Cracks no yez no Jyes | yes | no no no
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Sazples 1/3 and 4/5 can b2 considered to be the bLest
for the producticn of red bricks. lor the industrisi uzing
it is recommendable to mix both clays together.

It is very probubZe that both mentioned clays 1/3
and 4/5 coulde be also usable for the produculon of higher
quality products like fecing bricks and facing striys gloa-
zed or unglezed, floor tiles glazed or unglezed, The prec-
duction of glazed materials can be considered as possitle
because ord1va1y glazes correspond with tected bhodies.

VI. TFinal lote

The submitted leboratory evaluation of Caribbean ereca
rew materials fulfilled the requirments and determined tvo
localities as the most suitable ones for further explora-
tion. These localities give on the basis of submitted la-
boretory and research results, presumption for indusirinl
use not only in the bdbrickware manufecture by plestic tech-~
nology but ir the building meteriale industry for the pro-
duction of glazed and wnglezed malerials by dry preszing
rroceses as well,

Por programning further work it is necessary to verify
the homogenity of mining pits, t9 take higher quantity of
semples and make piJot tests, The proper technclogy *or
brickware »nd for higher atendurd building materiels cua
be then determined on the begis of pilot tests,

L
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ROORIT §
Preparation of amall labusutory badoks
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EXHIBIT 3

Laboratory gradient kiln

RIHIBIT 4
Small laboratory fired dricks
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