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I H T n 0 D u c T I 0 rr 

(hereino.ftcr ref·~rred to t:.:; "tirrIDO") reque3ti::•~ by the 

letter of l'.~r. G.P. Vcliky, Director, InrluntriGl r\'r;ru.tions 

Division, ref. OA )21 CJ..P.. 3 d:?.ted ~O Jn.!lu~y 197c and 

addrezed to !'r. Josef B<Jlo.cil~, Cow1:>ellor, Alternate I'er-

manent Rcprt::sent:.i.t i ve I'cn-r1anent r!iz::ion of th() Czechoslo-

vak CociaJ.i:::I: r:.e::mblik to the Ir!t.crn~ticn::ll Or.:;a.n:i.zation 

in Vienna, th~ tcGting of G. fo-:r c1ay f.'[!J:•plcs fror.1 Co.ribbe-

an area. 

Tezting of clay zemples ~as c~rricd out in the r~stitute 

for Ceramics, F efro.ct0rics and Ra·.v !.':[.!.terials in T!crni 

Briza prior thE esta.bli.shment of the Joint l'rograz:i.-:.e for 

International ~o-Opcrat1on in the Field of Ceramics, Buil

ding r.raterials ar..:! Hon-r.:etallic Based Industries 1 attached 

to the mentiow~d Insti tu!;e. 

The me.in objec":ive of this assigne::icnt vras to speci~y the 

most suitable clay samples for the manufacture of fired 

clay bricks or .. t"or some other pro<l.ucts. 

1 

_J 

J 



r . . . 

T 
.)... . 

- ~ -

Cv1-': :'n t. :-: 
Co!1~ln~i on~ ·~nd ;:rc·~"'::.1·~n'.lr.ti t11:·~ 

II. L'r.-~c:c irt i ::-i;t '1.11 l I'r0;1 t'lrf i es r f ~~·.-r G1·,~
~ r' !'!?:. ·:-' ~ 

III. 

v. 
'VI• 

\~:r. 

VI.:I. 

Fi1·.i.:-._; '°!n-l. :·i·tirrrt'n.~ or ~·:-: .... 11 
r·:,~ i~~·i,~'·n 

, 
J 

r _, 
( 

.. , 
• 

1 •' v 

11 
,~ 

1 



I~ 

., 
•; 

.···. -. 

- J -

T 

.\"'!_' ".?],~ht ;·:y::ri1r·- td' !·r'.~·; i'!'d~e1·.i~'..lc· f~·:.A:·. t~1r• r.r,~-~~);'"'lll 

a~·eu 1·:· l'~ h~vr.·t._ic.·:~r:·I l,~. n~ur·l l'.:1'"' .. ,~, ... ;; f_. :;t:. 

Tf:i: r-i:~··;!~r· .~iv<: ,.1·rr:1?r<•t;•·ll t.~ c--rlrd~ t!-.r-::€ rY,tr-

rj~1l:: it('~ ni.':: !\~· '.'l\.1]:1r~~i<':J ··f 11rll-;~,_,·:· !1r·ic1·-.-:1•.t'(· b;t 

. • -· i ,r 
~ .J 

I • l • '" , , -i - ~- o'l.,.. (f ! J •. . · ... L : I . '" 
--.' l (' ~ ......... 



rr 
f 

'9 

. 
- •i -

Eight ser:1plcs 1::11re sent 1~y nlr for thn t~::tin:. The 

-;;ei.ght of sur.:.ples \":an fro~ 0,8 kt; t0 J,O l:Gs. ;:;::..-::ti°Lct" 

w~re :p!'operly wrapped and mnrked ~ubm·qum1tly 

1 /J CG - a rt) 
1 /a c 16 - 1 a rt> 
2/2 CJ - 6 rt) 
2/5 (12 - 14 rt) 

J/2 c10 - 15 rt> 
4/2 (J,6 - B,6 ft) 

4/5 (18,6 - 2J,6 ft) 

Uo m~r was enclosed, therefore this report do not sr12cif:i 

the place \'1here the samples ·:rere tab'!n. 

The colour or so.mpleo does not differ very. :::;,:.r:.rlas 

2./5, 3/2, J/J, 4/2 and 4/5 arc brcw:n, sar.;pl~s 1/J nnd 
2/2 ars dark bro'\":n anrt the last sc.:1plc 1/C in li;_;ht brm·.n. 

Sa.r.iples ':'../':;, J/2, '1/2 and 4/~ have a cood pln.:;'i.cit;r. 

Sample 2/2 is very cca.r~~ with J.o·:r })l~rtt1city. ':he le·:: 

plasticity js chnra~teristic for sn..'!lples 1/3 and 1/t:, 

vrhile scmplc J/J is -very ha.rd and i Ls \'~orkabil i. ty iz rat-

her diffjcult. 
The results of '":et sit?ve a.no.lysef. rire giv-en In follo\"rin~ 

table ?lo 1 • 

Table Uo 1. 
y:et ·Eieve an~lysce of Caribbca.n arce. sm:iples 

I 

Dam,tJ1-o 1 /3 1 /P. 2/2 2/5 J/2 J/J l/':'. l ·1/5 

P..e~ t 0•1 t'ir-· ui~vo 25,G 2,0 ;C,4 6,0 17,6 18, ( 10,4 . '") 

•'t9CO c r /cr.··- Ir;., I i"· •• 

T:111 l"'".l~·mJ.t:; a:i.~e \-ci•y different, \'ti.th the rdnirnum rest 
on the ~:ir·•:e ·1 9oc1 oi;cn:lni;;;;/cm2 2 ;j and with the ma.xi•tum 
.. ~,.,,of. 3r. t '" 
• - .. , Iii ··~ , • , • • 

8,4 

1 
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Ill. X-ray, DTA and Chemical Annl.J~es . - - - . 

AU ei.ght sam~1es ~re subJef;ted to X-~ay analysis. 
It -~'BB prov_ed that ..:all samples c9nta.ined substantial. quan
ti t;r "~ quartz and felspa.t". The nlin~ral of" montmorillonite 

. -~n.e wns".found out~ samples 4/2,·2/2,··2/5, 1/J and 
_- z'.at~r more sfPit.ioant 'q1!B.Dtit7 in sample 4/5. Kaolinite 

··.,~ ~ ~s,nt iJ1 ~aiaples l/2, '215,- 4/2 end 4/5,· Jibwever i?i 
O':: ~eaUttl.1»ie q1mnt1i7.: ti1m oxides n?ld hydroxides were not 

-. - . . . . ·\>-;:::.::: . - . • . . . . . . - . . . 

. _ L ~tt.;:th~cheracter!stic of X-re: ano1111es gnables a lqpo-
-·-·t~sia·thilt· ~n and alUJDinium are both bound in the form 
... Of al\lmogel end hematoge1. 

S~ple 4/5, futving the highest content of montmorillo~ 
- v, • . . 

_ nite, was subjected to'DTA and GTA also. 

Resu1t~ of X•ra;r anal3ses show that main components 
~f .all samples create quartz and f'elspar. Only the sample 
1 /) and. ne.mel: the 4/5 c;ontain rat~~Hi r.J,;;nificent quantity 

<:.:.of clq mineral montmorillonite anci. be considered a suitab-
1e material for ceramic production.· 

X-ra1·anal78es copies of 11.ll eight samples are enclo-
sed as Appendix ·uo 1 • !he copie of DTA and· GT.\ o't sam~le 

. 4 /5 is encl~sed as Ai:pendix l'Jo 2 • 

. the sample 4/5 having highest content of cla;r mineral 
montmorillonite '1as sub3ected to chemical ~17s:ts_ also. 

Cbemi.o~l anal7sis of sample 4/5·: 
'8102 63, 14 5' 
~03 15,10" 
!102 1,04" 
'•2<>3 7'17 ~ 

. ~ UgO 1,72" 
OaO 2~26_% 

n~o ;,13 % 

. . 

• 

• 

,.,, .. _,,., .• -'-_..,.,-• ~,--,.. .. ~. ~ - .. ·- -"·~· ·~. -:.... ·....-.----·-...,- ·-- ,..,,_,....__.,. .•. .., .. ~ ..... .,. .. _ ........ ~-· .. -~ ,_._ ·----6--
, 

1 
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\.;.,1.1,.·• m -·-' ,-

· .. ·:_,· ~, -- ~- - -· 
• : : • < '• • .. • • ;: .·,:· :' L,~ • '· ~ .'.:· ' ~ • > ·- •• • : t ·-- ' • • - • .", 

.. :·- ..•..• -:··· ., cctefil~iit ~oln~~~f~tln '.C,t' sr:mp-l-~i.4/5··co1~-esootids rl~b > -· 

-::: . 

. ·. 

. 'is :ih~ most. imp<n•tani·· p+6'p~;~ie1:. '>7e1:e chos~il : water 
· ·: ~ ~:r~·I>l;s·~icitY:;; ~_;slt.~'lrik~e --:~et-:L.,.Y,~ sh~;lnl:ege·. ~et~:ff red, . ·. 
;-_~ter abs~r~tion ~mt ~vol um~' ~tel.ght. The ~-~oui'td of s.nmples .. 

'. 

· ;a~.4 'F;-t:H~!J.Ce o~ ·~r;_ck?; were ·.npp-rec:f.ated a!tcr' firing, -tO:f?. _.; 
--- . -- . . . - . - - - - - ; -:.:::: 

:. . ."- .. _- .:---:: . -. 
'f·~~ Prepntont-: en o!-· sr:1n] l. lebo.tator:;:c brl cks 

• -, " • ; ' < ,-.-,, •. 

~·:!_11 -~~rnr1le$ :.,:~:!'!} 2..t first :adj~s~ed tn. pleces approX:ima

't~· 2 ·CnFin si·ze._and were dried :by ·room temperatur~•-· · .. · 
$jcu~~u~ s~pl~s. v;ere th~n mi11~ed: tn a·. small '1a~~r~orJ' 

.;JDii;i ~ruf. ceramic bodies ·wfi:re: prepared b;y .add_iti0n ot ~a~ 
· -~~ri Water .ot: pl~ticity :waQ d.eterminated ·by ·u~u~l Bte.thoc\ •. 
'· !he v~lues of ~e·quired vmter of pla~tic~.ty_ are ·as follows~ 

Sample. 

1/J 
.1/8 

. 2/Z 
2/5' 
)/2._ 

:31>· 
'. 
~ 4/2 

4/5 

~ 

Water o~ plasticity 

25:,2 ~{. 

21,s % 
~2 ,.,: ~l 

. J0~4 ~o./ 
21;1 ';( 
~A. -' (Jf_ ---s.--, ... /!11, 

r)c.: i!'· ~ •. _,, t>' -~-1 

'dl i ,, . 
. ~ ,., ,. r· ~·' 

.,, 
' . 

' ~ - .~ .. 

~-K...,,..._.._..~~--•c.-.w ..... •-..MM..,.. ..... ._....ad ............ 'M' ............. _._.. ..... ...,. 
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S~).l l"1tmrotorj lritks "--ere prerar-=_d . .antta117. 1Tiie· 
.~t~li Were 79-x.J5- x 'l-5 • .. Stitl11 bri·ck.s werE at :first-

·.,·.- ", •>t· .. '.~~:_.:. - ,-: e • T .. " ".; : '.,_ -. ~ - - T< ~ • -,._ -7'.: --~ ,.-_ -=---· • • 1 

, _ -~i~ l>J ~~,- ~e»lpe-rtitu.re. st\er ·~6 lttlura-~'.ft"ere gt#n i.li. . 

-_ _ :-.; ~$~at~*8:- ·tifl.lil~-~-tJ~~ eni :r.e~ -:ttl~d-· b~ -U.9 ~c .·r J6 -
__ ·._ _ _--- ---~h~_{J(o~ e~~~-:~~-~d at\e~.~lng,. ~~e t.~;;tng .w 4~~ . ._ _ 

.;.;;;o+•·---·-"'-_--_-·-_,·~.l-;i·•~l··:~g~-~t~~fSi~x :: 
•'! ;'.'~~~i;~~)-v::,. 

-- -·· "·~,~~-~--~•¥' .--
,· .... ~':;,:'.~-:.:;:.~~:··~ ' -

· .. 

- •"~iliiiiir!io •· -,~!'':=•7··~,~~3:·1~~~' . 
;i/5-t:'~·_:, ---~ i4~'.2·~~ 
jj? . ; 1)•2 ~ 

- ·j/3 '·: '.-, ,_ - ,,~;- ~-
. . . j;l-'J 1~ , W) . ..,, ..•. 10 

.·_. ; _ _. :- "'f'Js· 14·' ~ 
- ' . :.~ 

. . . :- ' _:: ' c: . . . . . . 

: z! .. P~•Ci·.:p~~!:'f::,r"'r el~ }-a'b~~t~tl' ~-,," 
_ .-·:··. ~ . :~-.-:~etermine,~lon 'Q:r tiring -.Je~~l"B.\uri: ti a <tt117. 

-. ;~~·techn_~logioa-1 ~oint·~ ·tabo~\o~ ~teat ·klla--· 

' ~ ": .. -
- .·. «•· •. 

·--.. ·:·:--.·;-, 

1---cd** -~ed· to· ~et_e:rr.d.ne · s.i table riftlll ···•~"'" ·W 
Ui.'JI suia11· samples . onl1 •. 'Rh.i.s iabo1·atpt1 rirbl ~·Hi_ 
-~- J.tt-iative11 quick ~a ~van~aaecll-'J. _ - · 

· . .-. · Sp(Jc~ns, -t~, -the ehape of_ small .b.~wi Y(ere p,_.l*f84 · - : 
· _ ti-ola· b.o4i••: 1/3 ant\ 4/5.- 'the, r:e:,t"e dried in ~ut1.l_ waf 
~<~ ·put int,··~a~o~t<9r.,· t~dient Jd.1n .~rib!• •ma~le• 
-·~ tb9 }'N't:loula.~ ~ _ o.t. £pecirlen bf M.tteretlt temP,~- . 
. tu. .- rr0m B.tc0 .;. ~,._,20 ""c• -: . - . - - · --·:· · ·· ' 

' . . . '. - . : . . - . . ; .. " . ; .. ~ . ,. . ' . ·, -
,·' ~-... ; -

... !' 
, .. ,· 

f .. 

• . . ', , ~ .. ' . ~ . 
- - - -

:·. . -
.... , • • ',. 1 

. .. . . 
'--"f',,_-. 

• :-,_,_ '-J.· - -•. ,_ ·-

. ,. 
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The small beams were evaluated after firing end the f'iri;:~ 
temperature 940 - 1000 °c was determinated. - ~ 

After the dete~ination of firing temperature, all 

s-nall labl'ratory bric~ were fired in factory tunnel kiln 
b;y temperature c~o - 980 °c. The lenght of the tunnel kiln 
is appro:rlnm.t~l;y 100 m, firing c7cle 18 hours, JO minutes 

at highest temperature. 

The values of tec~ol9gical properties·: brings table 
Ho 2. 

Table JJo 2. Technologice,,l properties o:f laboratory bricks 
;'.._ 

- . ~ 

Water - Volwne Sound 
-Shrink~e 

Sample Remarks dry.;..fired absorptio:m weight of bricks 

1/J 
'1/8 

2/2 
2/5 
J/2 
.J/J 
.4/2 
4/5 

-

r· . 

0,22 % 15,7 % 1,92 g.cn? bright 
•. _1 

J,10 % 6,6 % 2,04 g.cm "' hoarse cracks 

- o,5s_J 16,J % 1,9-1 " bright 

2,25 % 10,0 % . 1,96 " hoanJe cracks 

1,53 % 10,B % 1,90 n· hoarse cracks 

0,52 ~ 14,5 % 1,8) " bright : . 
1,05 % -12,J % 1,99 " bright 

' ' 
0,55 % . 1J,6 ·% 1,87 " bright 

~he colour of all small fired bricka:J is red w1 th small 
differencies in shade only. 

Bodies with the highest dry-tired-shrinkage e.g. 1/8, 
2/5 and J/2 he.d cracks after firing. 

l_ 

II I 

J 
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In ortler to'compll'?te f:cchnolC't;icnl frClpertles lubora
tor,y bollies for detcro:inntion o:f b6ndine; ntrencht t'le:r'? 

prepared. They were r J r.'?lt by the sa"le cond1 i; h1na ·1s nl l 
• testing brir!ks e.g. by 9c;o - 980 °c. The bend.ill{; :1trenght 

was then measured and the values e~ as followo 

Sample Bendinr; strenght /k _., 
p.cm '- / 

1/J ~1 
1/8 J7 
2/2 46 
2/5 56 
3/2 54 
J/J !i2 
4/2 5J 
4/5 94 

Vaiu~s in Table No 2., results of ·~et-dry shrinkage 
and renelts of bending strenght dete.nninution show that 
samples 1/J and 4/5 are the most suitable from all tested 
samples. Samples 1/J and 4/5 had the highest bending 
streP.~ht, very low dry-fired shrinkage, water absorption 
and volume weight corresponding to requirmenta un brickwa
re. They had bright sound and no cracks. 

In order to facilitate the decioioa on the selection 
ot suitable clay deposit, glazed samples from bodies 1/3 
and 4/5. were prepared by double firing procesa. Bodies 

I glazed with ordinary white glaze were fired by temperature 
960 - 980 °c in the same factory tunnel kiln as unglazed 
small laboratory brlcks. The glazed surface of both samples 
was quite gocd which shows that also other ceramic products 
t,han ordina.1'7 red bricks could be· produced from tested bodis. 

1 
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V. ::iUiar.lnry 

Eii;ht sumpll':'s from Cnr1bh .. >nn "'..!"''.'": ·:1crr:: tost~·d jn 

• Jm;ti tute for Cerrnnic~, Rcfrnct.ortcm ('.~trl P.~:v r.r:-·.t~r1-.1~ i•1 

Horni Bf j~n ns tin introllnctC1ry work of '-"!JI'IO - Cv•dioulo

·v-nkJ r:n Joint P:rogrmm.1<:?. 

All eic;ht numple3 T:1.ore aubj~c te<l to X-rn.J •n;•• I:,·~ 1~!1 • 

DTA, G~A n.nd chemical nnrilyaia wnn n l:m 1fone "11 r:nmpln 'i /5. 

The aeries of technoloc;icnl vo.lti"!J comi;riainb Wf:f, nlevf' 
"l 

analysis ('1900 or/cm'·), wntl!r or pln:ttldty, '11f.?t-1lry nhrln-

kage, dry...flred ab-o:·inkage, wnter nhn::rrption, voln:ne VJP.lght 

and bencllng ntrenght was detr.~·Jlllned. Appec.rence, Gotmd . 

and presence of crncko of ~mall r ire.l bri ckn wnro nlso r:!Vn

luBted. 

The survey of t~chnolog:lcnl propertins brini:s tflble l!o J. 
T bl N J ~ f t h 1 i 1 tl a e 0 • »Urve· '{ 0 ·ec no or. c~ orooer C:S 

~ "' m I 1 "' 
1Topert1 1 /1 1 /fl '? /') 2/5 1. /?_ 1/1 1'. /'2. 4/5 

Sieve analysis 
/%/ 25,6 2,0 J6,4 6,o 17 ,6 18,0 1 0 ,-1 B,4 

Water of plasticity 125,2 21,s ,.,,, 9 J0,4 27,7 24 ,4 25,6 29,4 
I% I 

,_ ... 
Shrinkage wet-dry [11 ,5 14;8 8,0 14,2 13,2 1.1 , 1 12, 1 14,7 

I% I ------Shr' 3 _dry-fired 

I% I 0,22 J,10 0,58 2;2~ 1,5J 0,52 1,05 0,55 

Water absorption 
15,7 6,6 16,J I r., I 1 o,o 1 o,a 14,5 12,) 1J,6 

Wolwne weight 
/g.cm-J I 

1,92 2,04 1 ,!)1 1 .9~ 1,90 1 .a~ 1,99 1,87 

Bending stren~ht 
/kp.cm-? I 61 37 46 56 54 5:-~ 5J 94 

nO!l r. • no~P- non.:r-
Sound lbritl'.h ce :iri1:ht se :!A ln•!,·h h1-i:~h brir t 

Crack~ no Y'!-:J l 11) yes yec no no no 
-- --- -· 
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Sru:;ples 1 /3 and. 4 /5 can b~ cc nsddcred to be the bes f; 
for the producticn of red bricks. l...ir the industrial u~inG 
it is reco.m.~endable t~ mix both clayn tocether. 

It is ver,t probub:!.e that both mentioned _cln.:;s 1 /J 
-

and 4/5 coulde be a.lso usable for the producticn or hicher 
qunli ty products like :feeing bricks nrnl facing otrip:: gln

zed or ungle.zed, .floor tiles t;lo.zed or ungle.zecl. The prC'
duction of glazed_mo.terials can be cc"lsidered ns rosGtble 
b~cause ordinary glazes correspond with tected oodjes. 

VI. Final Uote 

The subm:ifted laboratory evaluation of Caribb~o.n a1·ca. 

rc.w me.teriP..1 s fulfilled the requirments nnd doteT'!!lit:ed t·::o 
localities as the most s~.1itable one~ for further exrlor2-
tion. These loco.ljtien c;ive on the basis of submitted l~

bomtory and re~enrnh results, presumption for ind.u:>trin.l 
' use no·~ only in the brj chmre mnnufn.cture by plc.st i c tech-

no losy but in the buildint; rno.teriafo industry for th0 ITo

d!.lction o'f clrl:~9d and 1.!nzle.zed :nn ~e1~ialn by ttr:r p; .. ~::-;3j n:; 
proccs:J ns rmll. 

For procrmr .. "lri!}~ further work it is n~ces:m'!'y to vf:ri:y 
the homoGenity of r.1ining ritr;, t1 ta.J:e h1c;ht:r qunntity of 
~a.mples o.nd make pi+ot tezts. The proper technology "fo:i· 
bricl'.'v:arP. r:-:id for M.gher stnndt!1•d bu:U.ding mnte!'ia.l~ cn:i 
be th~n dete:i:-:nined on the baaJs of pilot t(wto. 
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