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::;iq:isn 

FINAL RE?ORT BASED ON THE WORK QF:M. CORSI 

ASSOCIATE EXPERT IN GECLCGY 

TF/SRL/85/001I11-01/32.1.8. 

Prepcred for the Governmer.t of the Democra~ic S~ciolist Reoublic 

of Sri Lenke by the United Nations Industrial Developnent Orgcnisction, 

acting as ex~cuting a(lency for United Nations C>evelcpmcnt ?r'.'.lgrcmme 

This reoort has not been cleared with :he United ~ja1:ions '.nouscrial 

D~ 11el:>oment 1)rgcnizi::ti.on wni~h :oes not, ~h~r-?f:;-1?, ner::esscrily 

snare the 'I i1!W presented 
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l. 

TF/S?UCC1/; i - Qi/:J2_ i .3. 

I NOS cocointed os Associate ~~pert in 3eology on a 12 months cssign~en: 

( 12. 12.85 - i 1. 12.36.) end cttcchec '"~ tne Ceramic Research Lcborotory 

(CRL), now re-ncmec the Ceramic ~esecrch end Development Centre (CRDCI, 

,:::i~!.iycnaclc, wnicn wcs estoolisnec ;)int~y ::iy '~~·j[JG ::nc :~1e Cey~on :er:::mics 

Ccrocrcticn (CCC). 

The ourpose of this project, financed oy the Italian Government, accord­

ing to -nv job de:sc:-iotio;1, wcs to increase local se1f-suffi:ienc1 in 

ceramic research and develocment Nork and thus in the overall field of 

ceramic manufacture. 

Af:er my orrivcl ct the Duty Station end following tne reauest of the 

'.JNIDO Resident F'.eprese11tot1ve :inc t!-ie 1,1cnogement of the Ceylon Cer:imics 

Corooraticn, concentrated, in ocrticulcr, on the evclua1icn of orooer:ies 

of local ceramic row materials enc in the tentctive replc:~ement of imocrt-

ed rcw mct~rial~ Nlth ~ocally ovailcole ones. Nith this ouroose in -nine, 

I ::emonstra+:ed t.he T.1cnner in 'Nni.:n studies snoulc :,e c::::rr i.~d :-·1t, 1Jsins 

c:l l necessor·; equipment in ':he locoroto.-·,1, on ceramic res•~arcn. 

'''ecnwnile, 3rea1: imoort::nce "'cs ~iv~n t'.J tile field v~sits (rcw mcter~ci 

deoosits end ::::;ctor~es) end fi.eld ,•or'<, to reach a ~ood oc:nowledge of :he 

Sl':'.JCtion and or·oolems or :he ::ercm1c :.r.dustr/ in Sri L-:ird:a, 'JS 'J 11noie. 
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/..nnex I: RAW MATERP.L ECH~WLOGICAL 51-'EE: 

A88RE 11 IATiOtlS 

•..•..•. :eylon Cercmics Cor~oroticn 

c:-.L Cercmic Resecrch ~oborc~ory 

Cercmic Research end D~velooment Centre 

X-RD Xrcy Diffrcctometer 

STA Simultaneous Thermal Anclysis 



~roje~: 

'NCS :::c;:::ointec :::s Ass•Jc i:::te :=:<::ert i.n ·.Jecl·Jgy, :-::ir s 

~eriod ~r 12 mcnt~s to ~o-ocer=te with :~e l~c~l cc~nter~crt s:=ff ~~r 

the =e 11eloament o~ the fol~cwing ciuties, =cccrding ta ~he Joo Oesc~i~ticn 

-:-=;sr<.L/35/COl / 11 Ql/32.1.3. 

Ass:st !n tne investigction of loc:::i non-reccilic minerals inclucing, 

in ;:::crticulcr, r:::w mc~ericls for the cer:::mic in~ustry. 

2.. Contribut~ to the el::corcti:::1n ~f =n i:1t:?gr::tec system Qf re,.. mct=ri:Jl 

testing, mc~ing optimum use of the equioment ond stcff resources of 

the lcborctory. 

3. Acvice on the oossi~ilitJ of intrccucing rew :::nd imorovec :oc:::. rcw 

~cterials into ~he dcmesti= cercmic end ~ther non-~etcll~c miner~l 

~csed :nC~s:r:es. 

Mence,:::s indicated beiow, the mcin steos of my :::ctivities :::uring ~ne 

cs~ignment ~eri:d ~ere 

c. stucy of cvcilcbie date througn oi:::Liogr:::o~ic research; 

0. :::na '/ ~ 5 i ': 3 

t= vcri~us ic~tor:9s, i~ ~r~er t~ i~enti'y some ~xoor~~nt resec~~~ 

~ases 7-:>r tne Cerc:mic :ndustry ~·" Sri 1_.:n"<".::; 

.-:;t~::! ·-Nori.::. l::r:ll::i']s enc :::~r=rnic 1'1w ;ic"?:er1cl.s~·1al1Jcti-:n) i~ ::l'Js~ 
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:J l .l. "'no ~s3is:eC ~e ~ur:ng =ll ~ncses 

.-ny cssignmeni:. 

\Ir. ~- Siering, UNIC:C ~eccqucrters, '/iennc 

.',Ir. , . Sc'>roll, L;NICO, SI~F.\, Colcmco 

\Ir. S. Ericsscn, UNICO JPO, Colombo 

Dr. C.T.S.3 Perera, General Mcncger, CC: 

:Jr. ~.N. r~er·:;th, :-<ecci/CRDC 

"1r. D. Jay~wcrdene, ~irector/Ge,Jiogic~l Survey ='~c::r::-nent, -~1'.Jrr.00 

~r. H.J.N.C. ?cthircna, ~e~uty Direct~r.1 GeoiJgi==l Survey Ceocr:~e~:, :=i~moo 

\Ian y. franks -: L so to Jr. Z.A. ~ngelthoier 

Dr. Y. Kato 

Mr. F.A. ~l-Sobk; 

)_ \UNIDO Exoerts ~n short-term 
oss1gnments in 1996) 



... . . . -
;ec1:c:c=~ ~~r·1·~·, 

of ~ncwn rcN ma:ericls one new rcw mctericls, which ~Cf oe poten::Jll; 

r ......... ! ·c: ~ ,...,, ........... ,.. • -. ·--- ......... ' -. ' - .... 

iccally cvcilcole. 

evciuatian, in close ca-ocerc:icn Nith the Geolagicai Sur~ey Jecar:ment, 

of th~ ~~serv~s of ~he most irnpor~cn~ raw ~c~eri~ls in t~e ~slanc. 

Nith this puro0se in view, ar:er stuc;ing ~he c~c1lcble Joto one reccrts 

Jn ~he ~er~mic ~~w mct~r:cls of Sri Lcn~c, started en 1isits ta ~ecosits 

=nd ~cctaries, i~ ~rcier to ~egotiate ~nci discuss ~he mc1n or~o~~rns enc 

Se 11erai interest:!..ng :Jrooiern~ ·Ner~ ider1tiiied 'Jnd if'l clos_!! ~:J-ooer~ti:n 

-: n d 'J the r Ce r :::n i-: \1c: :'"'.cg er 3 , :: ft er 3 u ~.;mi s '.3 i Jc n -: f N r i. ~ ': ~ n ~ ~ o or': s . 

7he most imoor~cnt studies conc9r~ed Ner~: 

11 8ecer~inction Jr the main orcoerties or c new rcw material ncm~~ 

': h i s 'TIO ~ e r .i. c i , r·~-



..; se-·.J.:... ) :l - ' 

i.rn:rociuc lng h ' ' 
~J .e r~c ~c:ir9 \:-S :Ji,~men:} in the oocy ~8mccsiti8n, 

the orccuction of unglc:ed red ~:oor tiles (by the oressing methcc), 

in orcer to diversify ':~e prccuction in tne ~eece =cctory. .... . .. 1ne resulcs 

Nere cuite satisfactory enc ~cpefully they Nill be useful fer this 

puroose. 

~ost 8rcbcbly, :he scme ~c:eri~l could ~e use6 rJr ~~f! ~rcGucticn o~ 

axtru~ec items (bric~s end roof ins tilesl. 

RED ~~QCR TILES (?RESS!NG ?CWDER ~ETHCDI"= 

oifferent cc:l clay types present in the Jeciva~elc ceoosit (south­

cocst) - the mos': imoortcnt ~nown deoosit of joll :lay in the islonc. 

This study NGS necessary, in order ~o determine excc:ly the differences 

::nc :Ji..·J~ ~-10,~s ria'1~ :)een '?xoloi tea -:t :Jr~se'it, Nn~r~cs -: siccK ~'J·1~r, 

oroccoly 

NCu~: oe use~'ul in the f1Jture) end ~hen determine the ,Jrooer 'JSe of eccn 

of ~hese bel .. cloys.· At the scme time, we comocred olio these bell :lcys 



''. 

i71Cter1= .:..s. 

' ~ . 

Accorcing co 0ur lccorctcrv resul:s, it seems dif~~:ul: to crri~e 

.:. s . ' . 
=oss1~~e := recuce 1:s ~on~ent, in tne occy ~ixture f rcm 

usec ct cresent to l~~ enc ct the same ~ime :o cecrecse tne 

cisc:.;it ~iring terccer-cture oy 5G
0

: \frcm 1100:;: :o 1050'.)C,. 

Accor~ins to tests den~, ~smell c~dition of 3lass re,~cts, =s = 
~iux, in the ~ody ~ixture =on iJw~r the NCter aosor~tian a; tne 

ti:es (more suitcole according to ASTM Stcn.-~-:rdsi cut seme nrer 

IN A BODY MIXTURE ~S~D ~OR T~E PRCDUCT~ON ~F GLA~~D NALL 

In ~r~er t~ snow ~h~ corr~c~ mcnner ~o st~ciy tne ~bov~ - 1,2,3 ~ ~, ~~e 

scme orccedure ~as ccootec, cs f0llcws: 

discuss icns with .Ver.agers invobed in the Cercmic Indus tr/ tc 

ascertain the main problems connected with different production 

situations (i.e., better knowledge regarding rcw materials, introduct-

ion of new raw .noter iols, im!Jrovemen t ur cncnges ic1 the produc :1cn 

cf body mix·:ures e~c. ) end coLlection of repr~sentotive scmolas. 

-:arncl~t~ s~rJCy, 1;ncer ::-i~ >:::oorctJr'1 -:anditi'Jns, :iicKi.nq 'JS~ -Ji J1.:.. ':!ie 

cna also th11 technologiccL oehcviour of rcw mctericis ~nd ceramic 

body rnixt1Jr~~s) 

resuits ~o icc~cr; conci~:cns. 
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- . . 
:~e -.:e-:::1.Jc:::::;l 

• 1 '. • 

:1r1J.1:~gs 1:1 the <cndy cr9o, in orcer ':o fine t:ie 

-:vcil::oi.li.t·1 ~t teC-Cur~ting olcs':ic clcys, for tne :Jr:JCUC~;.or. ~i 

execution of drillings in the ~eetiyagccc (aolin Jeocsi': and ~ne 

surrounci~g areas, in order ':o evcl~ate cuali':y end extension of 

~uring my visits to tne olants end deposits, pnctogrc~nic reoorts were 

made and submitted to the laboratory management, for teccning purcoses. 

Fi ncl l /, suggested that the CRDC s~0ulj ourchcse a hemmer mill fer 

tne 0 ilct Plant, to minimize tf-.e tirre ~ecessar'.' for :ne ;ri.ncing of 

here raw material. 



:::ersonnel rret: 

Mr. T. ~c~cweerc Fcctory '.lcncger 

?6rsonnel -ret: 
Mr. R.S. <uruppu i=cc to ry '.lcncge r 

3. \1ee~e, ?ccu~<~ 

:iersonnel 'Tlet: 
Mr. T. l(ulorotne General Mc neg er 

Mr. Lei ScmarcseKerc Cecuty General ~cncger 

4. Lcnkc Wclltiles (cvt.l L:d. Bcl:::ngocc 

?e rsonne i cne t : 
Mr. R. Muncmcloe f=cctory Mcncger 

Mr. P. Wickrcmcsinghe ~sslstcnt Fcc:ory Mcrcger 

Mr. K. NcncycKkcra ?r~duction ~xecuti 11e 

5. Li~e Plant, Ceylon :=oroorction - Hungcmc 

?ersonnel :r1et: 
Mr. Ni j enaycke F::ictor·; Mcncger 

'._r.::n1c:a Tiles (ovt.)l __ t::. 

:l~rsonnel met: 
\\r. ;:i ?:ycsena Frocuction Mcncger 

1. 3or1Ji~s:::;cmL1wo <col in '~~cos i: 

2 .. \~eeti 11r::qodc: K:nolin Jr.:oos1~ 
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~a:~le =~i~sccr ~eocsi~ 

:i. ·~t.;ngcmc Sec-sr.e~~s ~ . 
..... ~oos l: 

1. Ht.;ngcmc ~ed Cchre Jepcsit 

3. 3clcngcdc Kaolin Jecosit 

?. Bclcngocc ~clc:te Jeocsit 

1~ Bclcngccc ~ucrtz J~cosit 



12. 

JBSER 1/A T ICNS 

The Cercm1c ~!secrch end Develooment Centre snows, oi~er only :wo 

years in existence (from September 1984) a great ccoacity of self-

sufficiency a~d an important imorovement was recched with the 

aopo1nt~ent of the Head of the Laborctory in January 1986. 

T' ,...,e laborctor1 is very well eauiooec end ~er; soohisticcted instruments 

are ::iresent, ·..,nich permit the coverage of all oscects of cercmic 

research. Th~ Research Officeri ere well trained end very enthusiastic . 

. !\ constant re•:urring problem exists in the CRDC 1_aborctJry regcro-

ing the delcy in reoairing, servicing and the non-availcoility of 

spare ports in tne case of break-downs, due to the geographical oos~t1on 

of S1·i L:::inka. This results at times, in the scphisticoted ecuicment 

being out of order for several months, causing a considerable loss 

in re·1enue to the laboratory. Besides, some equipment (mostly the 

~-?D and STAJore overlccded with routi~e analyses. One oi wnicn 

(thermal exoor1sion tests) coulo be cone in the quali':/ contr::-l section 

oi the Piliycndala Factory. 



I J. 

RECOMMEND AT I CNS TO 7'HE :=::y1_ 1JN :::::RAM! CS C::RPCRA T: GN 

Curing my mission nere enc cccorcing to my exoerience, wou 10 i .:.<:e t:J 

suggest that some targets should be achieved in the future, which Noulc 

be very impor1:ant to the Ceramic Industry of Sri Lenke, cs a wnole. 

c:i.rstly, it would be '1ery useful, for c cr'.Jper clann~ng to be done on 

:he exoloitction of raw materials, ~'.J ootain a comolete <:ncwlecge on 

~he quantity one quali;y of the row mctericls avci!aole in the decasits, 

througl-- systematic field sur'1eys (drillings end collection of samples 

=~· .. ·~;-~;-;g u!l .;i1au;; vi \.:1e Jepcsit) anJ suOsec;uent lcOor-otory testings 

done at the CF!DC Piliycndala. the results of ':his conn•~cted field­

lcboratory wade could be reoresented on appropriate quality c:::ntroi rr.aos, 

showing the mc1in pro~erties of each deres it. This type of work has been 

acne very succ:essfully, for excmole, for the MeetiycgcdCJ Kaolin deposit 

end should be extended to '.Jther rcw materiel deoosits (in particular the 

bell cloy deoc 1si.t ct Deciycwela). 

The cl~se co-~·~e~otion with the Geologi=cl Survey Deocrtment is ~r 

fundcmentcl irr1portance for the success ~f :he above =rogr~mme. !t 

would be '1er'.' useful for at leas:: one officer of the CR[JC to ;oin !.n 

the field work carried out by the Sur~ey Sepcrtment, in order to strengthen 

the relctionsri::i ~etween Field one lacoratory findings. 

:n order to redu~e the contamination of raw mctericl in t:he mines, 

01 

enc introcuction of er=icient crc1roge 3y3tems, to preven~ ':he 

Gont~mination due ~c r~in Noter flcwi~g from the su~~oundir1g ~r~as 

into ':he .::it (in ::iar':iculcr, i.t ~s '1er/ :.mocrt:cnc for <:col in ::eoos1'.s, 

such as the one at ~eeti/cgodc, to maintain the high cuolity Jf the 

row mc:er:.al) 

8'::? 'JSF1C:, i:JS -:;i~ 1 J3~ )~ 'JnC!.~r'Jn ·Nr.;":~r, :211~~ ri.:.:;:;l": :.ri -:'Jnr:::rr!.nC~'...'Jn 



l-". 

c) the ::eoole "'or'<1ng in the -nines, shculc ::e :::n.ignt, d1.,r::.g e><:::1,:1tc:­

i~n co ~eie~t the geed ~cterial from :ne poor quality ~ater:ci. 

d) it "'oulc usef~l to carry out a more systematic tyoe of mining, scecicl~y 

For the 8lena1ng end homogeneity of tne rcw mcteri:ls; ror this 

ourpose, it Noulc be good to accumulate lcr~e stoc<s in the mines 

before du!i~ery to the factories (maintaining large stocks in the 

factories too would oe benficicll. 

I would like also to stress the great imoortonce of a 5trict quality control 

on the raw materials, as the relationship between the cefects in the raw 

materials end tne defects in the final ::reduct, is underestimotec. Hence, 

the establishment or a proper Rew Materibl Division, resoonsible for 

periodic end comolece testing checks on ell the rcw macericls usea in 

the Ceramic I nous try, both local 3. iirported row material 5 \these :iericdic 

tests should be done at least once every J months), would be of maximum 

importance. In orcer to achieve a systematic recording of the results, 

I Nish ':O su~igest :ne •Jse ai tecnnoLcgiccl snee':s, in Nnicn i: :s ;:;ossi.cie 

to summarize c:l cspects regcra1ng each ::articular rcw materiel, sucn cs 

minerclcgicoi ccmoos1tion, chemical comoositicn, technological orccer::es 

etc. (cs ,:;n ~xcmole cf such a sneet, see ,lnnex '/). 

useful, finclly, Nnei:her for in:erncl ;::urposes ar for ,~xternai cuscc~ers, 

:he areocrcticn cna crinting of "Informacicn 3ooklets", for eccn ~=~ ~cter1ci 

ii1is :ou L:: ~i. ·1~ techn i:::l :nf:irmct:on ::no ' ~ ---,.... ,.... 
c~out-tr,e · .......... -J 

end ~PDC, t:i :il cecole :nvoivec in the :ercm1c ;~eic ~n Jr: _:rec. 
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CERAMIC RESEARCH LABORATORY 
·~Sc:lbl'Siled Gj 

U::it~u ·°'J2!.~:o::~ !nc1~.-;:·· 1 ~; O~/~!a=Jm~,";~ 2 ·.;J.n:::J.::i:n ( iJ-"'!StJ} 

ar:u Ct:y!c~: Cer::.~ cs c~~oorat:cn 

::i1,yanda1a 

JOth April, 1986. · 

Goneral ?aanager/ Dr. J.·,1. Herath 

REPORT CN RED OCHRE ':'ESTilrGS (HUNGAMA DEPOSIT) 

1. DlTRODUCTIC!l' 

The purr;ose of these ~nalys~s was to identify the ma.in 

technological and composi tioneJ. ch:;?.::-acterist.1.1:s nf th" 
\ j material - red ochre- and. to d.eter:;Une a.n i:J-:. '10.j, e\'"2.lua.tion 

; !"egard.1ng i<;s suitability for the Ceramic Indus-ccy, thro.igh 

le.borator:r testi..-igs done in the Ceramic Research Labor:!t·Jrj 

in Pil::.r.indal.a.. 

2. GEOGRAPHIC LCCA TIC:: CF r~::; jJE!'OSIT 

A prelimina.rJ visit to the ~ed ochre deposit was :na.de, 

together "1th Mr. s. Silva ( Senior Resear:h Officer, CRL, 

Piliy-andala ) , on 21st 1Jareh, 1986. During this survey-, 

we collected 3empl~3, for analysi3, in the l~oor:J.tor-J and 

photogrg,phs of the deposit ~ere taken general views ~ details). 

The red ochre deposit is found close to hungama (south·coast), 

about 200 km. !rom Colombo. 

'?he deposit appears to 'be vecy large 9.nd homogeneous ( !nen 

thougb. it is not possible to. ae;sess the quantit7 of the material 

aTailable, without proper investigations) and no over-burden ia 

present. Hence, verj easy mining is possible. -rhe raw m~!ar13.l 

appears d.e.rk red in cQ.1ou:-~ P6Ml: ~e, powdn:r 11nd wi~h ver,-

1ow hardness. Ho"e~r, A~ tha same t1:1; c ~s;e-r ~(;'.In"':,... of 

quartz and heme tite ( up ~o J - 4c .... ) a.re · t 3 1 d •w ~~30 ~r~so~ • es_ e~, 

scattered here 9.nd there, it is ~osstbla ~o find some blocks of 

another rock ( probabl,y serpentini:e ). 



CERA;vllC RESEARCH LAB':JRATORY 
es~ar::1:snea :J'i 

l.J.""i:cc \J~~~.:r~s incus~r·a; Ce·:e~~cr;.cr.: ....; ·.;).r.:::..: en ( ~"JISO} 

ar~ Ce1:c~ Ce"'a~·cs ::0r::io-a: .Jn 

:J•::13naa;a 

The chectl.cal a~al.7sis showed an interes~ing .:!..:on ox:ide conten~ 
(Pe203 • 22%) , due ~. to the presence ot hematite; the 

s102 content is low and so is the A.1203 conte~t and t!1is is 

typical a:! basic rocks. No car':-cilates a=e ;>rs5ent and lol'!s on 
ignition is low ( 6.3%). 

According to the .I-ray AN!.l.ysis, only qua:!"tz and hem.9.tite can be 

recognized in the sample but with ther::nl anei:~~~ ( ;"\'l'A --·, ,,,,. ....... 
and green dilatcmetIJ ) it is possibld :c check also the presence 
o~ a small amount a:! k:ao l.:!..ni te ( ab ou-r; l i ,;; ) • 

During this phe.se of study, we tried to obtai~ information about 

the grsin size composition and the behaViour ot the =aterial 
during and ~ter !i...-ing. 

A wet sieve analysis was :;'2.de and the :-es:12. 4.:s a.:-e as follows: - / 
S:l..evP.s ?.esi:!4e or. ~.t.e 3ieves ~esi~u~ ·I'o~el 

!.!esh ~~ >) (%) 
12 1. 4 i J. ~ 9. T5 
J5 o.sc 5.:9 15. i 4 

1CO o .. 14-9 ~ 2. 6) JJ. 77 
120 0.125 . 

·': J7.96 .,. . 
230 O.C6J ~o •. ~s ·~8. 44 

A!ter that, ~e prcceeded ni:h ~ta :!.~en::~ic~:icn Jf :ha :-esidues 

with the hel? of 'l :-.icrr:iscope. -::ie r:..:~:.n ~-c~r-cnen:3 <ir':.l, of cc~e, 
c:uar-4;;: 'J.nd hema:::.:e ( ~hr:Ju~h 'ri..:;ual e-::.r:"..3.::i.or. ·::~ !"'.ot:!.ced tha.t the 

'l v~r-J sr..a:.::. :'.l.'.ln !:i :·r :-:: :nica :!.3 present. 



CERAMIC RESEARCH LABORATORY 
estaOlished oy 

U;i1~ed "la::ons :r.a 1str:a1 :Je·1e!0Dmcnt C .-::,J.ll!Z:J.::on ( u .'I I co) 
and C<..'Vlon Ce~am,cs Curoora~:on 

J. 

JOO Kg/cm2 and -.eh apr. ~:d:ratel,y 4~-0 of moisture content. After 

that, we ti.red the t1l9c in the laborator-J gr:idient kiln, reaching 
' .:J 

the ma:d.l!!Um temperature l 1200 C ) in about 4 hours • On checking 

the shrinkage after !iring, very ~~zll contractions we~seen~ up 

to the ma.x:i.r:rum tempersture ( 2.7% at 1208 C ). Due to the poor 

ha.rdnees ~ the tilee, it was not possible to carr:1 out the 

determination of water absorption. 

The green dilatometry coni'irma the negligible ~hrirG:age of the l'BW red 

ochre after firing ( max. temp. 1050°c 

The gradient kiln firing test con.fir.:ls also a low clay mineral content in 
sample. 

The colour range o! the tiles changes frco dark red( lower tempera~s) 

to brown \ higber temperatures). 

5. CC?JCI.USimfS 

The red ochre is ~ ~.:ertal rich in 1:-on oxide ( hematite), devoid 

of ce~oonntes :::.:id "Hit!': :-.. b.ig.'l pe::-centagc o~ :1Q:C '.)l.'.tstic and herd 

( thft sand f:r:J.c-::ion is 9.bou.t 50%); m1ich '.nenr,s, hi,;h ,ti;nension.:i.l 

/ 
I 

minerals 

stab:!.lit:y 

and tea ciapa.ci ty to reduce shr:!.nkn.ge luring dr:-/ing ::..rd. fitlng processes. 

In the meanti:::e, it would. be interesting <;r:; find. cu': whether th.is red 

och:'e cculd be '.!Sed as a :-ed pigz:ient, in ':he c~~:::ic indu::;r.ry. A:f'ter 

this preli:'Jin~r:r study, it :!.3 ~d"Tisabl~ to ~c~tinu~ ':te laborsto17 

testings, to find out suitable "xperi::iP.n t!l.l bod:' "J:U::tures ( !or instance­

pressed red tiles, bricks and :-ooting ~iles) ~dd.in~ :he proper percentage 

of red ochre, to ':he ?12.s<;ic r~d firin~ cl~y, ~1::-eedy u~ed !or the 

:ll8nutacture ~f bricks & tiles. 

At pres~nt a. '.1egli.;ible ·1.uanti ty 0£ r-ed ·Jchr~ ;.:s 1..1sed a3 a gla;:e stain 

in ':ha ceramic indu3tTy. 
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anc Cey1on Ceramics Corporat,on 

Pillyandala 

4. 

Problems of mining are not present; the onl:f problem may be dde 

to the distance and geographic location of the deposit and to the 

presence of coarse !ragmente ~ quartz in the raw oaterial (probabJ.ir 

the coarse 'fragments could be got rid of! during the exploitation 

ot the ochre_ using a screen or grid9 prior to transportat101l).Pinall.y1 

the red ochre may tound tu be use!ul in indust~ies other than the 

ceramic industrJ• 

Y. Corsi 
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1at11 r4b. 1986 

X-R2 analysis of reddish-brown oowder 
D (from Hungama) 

!he sample was qround in the tetrabor mortar to bring to 

the required particle size. The material was passed throuqh 

a 0.050 mm sieve and fixed in the special Al hQld~r to 

prevent any preferred orientation. 

-rns ::rull"..,,11tation Use.d 

A Philips X-ray generator - PW 1730/10 
.; :J 

at:. kv and 40 mA 

Goniometer Scanning Range f - Ci - rom :> to 14 o0 
2&-

Selected ?ull Scale C~unt~s per ~econd 

·rhe trace.e: '.llere obr.:tJned r4Stnq ':e, "· ·-'.. 

CONCLUSION 

The diffractrogram is attached herewith. 

According to the "d'' spaces and relative l~tens1t1es the 

sample contains a) 

b) 

1\ ('\ " 
l, -·~·)~~· 

I ,....,.~ I .. 
I ----- I I ,,,.--
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') 1 ... -

.1 
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Result of-Laboratory Order No. 1597 qiven by Nr. Corsi 

. 
Part·'! 

Cilatcmetric Analysis 

sample :- RPddish - Brown Cl~y 

Test :-

Samole ?rP.o~ration:-

7%. 
.r,·.·:-- _- ._-

I - -2 .<gt crn 

·.icr".! carP.fu 11 y c:u t frcri tr-.·~ u J ·~.'.'l. 

ao~ at; 1.oc·c. -:-:~e ·.:-.;tl.<·., .:..~"·. 
before startinc; the an.-:ly··~-';. 

~arameter Se~ect1Gn 

v 

':.. 

\. . " 
!•[' 

. l '.; .) 

1 
~ 

,.- -
'":~ ..... U. G 

:c ~1~0 25x5x5 mm 

'' '· I 
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)Order No. l 5 9 i . (contd. ) 
·• 

- -.. ,.,. . 
Temp or 
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235 - 250 

. . ··~·: 
,, 5 75 - ·.585:-" 

.."¥:~ . 
' . 

--~~-, .. > 
J .... ..::..--:··· ·-

,._a..._. _..,. 

Expansion or 

Contraction 
( Gr.3~::11ical l 

Expansion 

Marked. 

Pt I lyandala 
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_I . 
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· Order No. 159 7 (contd. l 

.:..:. . -· . ".(• . 
·:~Part Ir - Simultaneous Thermal Anal, .. sis 
. ~· , .. (...._• ~ .,. ....... 
·.~Slimcle-~:.;. Reddish Bro1.1n Clay 

.. • ·~;:. '.· .a. ·-l~ -~~-.; 
·Test :--. STA 

·- f- · .. _ ... ~- ~4~-~---~-:~· 

.:':"Samele· ·Preoaraticn 
, 
- The above procedure> was f:illowed .1.s ...... - _.., 

....... i· •• I , u ~: .o the n1osi tenin 

. of the .sampl9. Then the sar.µlc~ \;,:is ::-1:=>r; ;it ·.'1)
0 c 2:-i'.: subJccted to 

"analysis.··· 

~Parameter Selection 

TG Measuring 

.. DTA 

DDTA 

x = 4 p 

II 

" 

Hea tirig. Rate 

·Proc;rnm 

Final Temr;>. 
- (. ... · 

·~ r. t?:tOsJ?n.re 
-

Results 

Range 
II 

fl 

::s 5. 

(sec ;raph STA 113~ 
; · sh0'.\13 

. U? 

50 mg 

200 pV 

100 pV 

-

-1 
:~~n 

~ ' ~. f I~ -· 
.:... ..., v,,, ~ 

!:i 7'. a t .i. · ~· ;; -~ ~ 

( :=;) 

TG --::t!r.,le / t:it"e~ :;t29.:.>, : ; ~ it: .... 

crgaric mat~~r in t~0 ~~ ~J 

.. . '' 

/ 

.. ~' 

: '.; .... ~:: 1. ·.' i ~ t 
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ion cf ~aolinit9. 

at a fairly low temprrature (575 C), 

shc~Pd a ·..;eic:ht less .'):;: l. ::;· 

kaolinit<:? 

the 

Slignt exother~i= i~cicatic~ ~= SJ~ 

ion of alumina ( na ~iegh~ los~). 
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estc>.ol1shed oy 

U'1it 0 d !\lat.0::3 industr:ai Ce·1e1ocment C:·~3.n:za::cn ( UNICO) 

and Cey1cn Ceramics Corpor3~,on 

General Manager, Ceylon Cerallics Corporation 

Fil1yand2.:a 

15,'6/86 

Dr. J. •. Hera th, Head/Ceramic Research & DeV"elop111ent ~ntre 

Gentt:ral Jfauger, Lanka Ref'raotoriee (pn) Ltd, keep• 

KXPERDIEN'?AL BODY MIXTURE P'OR THE PRODUCTION OF UNGLAZZD 

RED ?LO~ TILF.S (PRESSING POWDER METHOD) 

1. INTRODUCTION 

The purpose of the experimental testing dor.e at the Cere.mio 

Research & Develop~ent Centre, was to find a new body :nixture, 

suitable f~r tr.e ?reduction at •.inglazed r~ flo~r tiles, by the 

:;ewde!'- or•ss-!.n17, 11ethGd., a. t Lallia Rei"l'actories (pvt) Ltd., lleepe. 

?he llllin co111Ponent of the body mixture was a yellow clay, located 

cl~se to the above factory. H~•Yer, due to the unsuitable oelour 

et ~nls olay after firing, it 1nl8 necessary to introduc• another 

material, as a pigment, to obtain a more .reddish colour tile. Pott' 

this purpose, we add~ dif!er<!nt perdentages ~ red ochre (a net~~al 

rich in iron oxide) trom deposi~ at Runge.ma to the yellow elay at 

Meepe, as tollowss-

~/.\ :fl> /B 'tJ.P /C 'l.P /C 
% % % % 

Meepe Clay 100 95 90 80 

Red Oehr" 5 10 ?.O 

100 100 100 100 

2. PRE'P.~?r'l'!'ION OP 30DY ~HTU'R?:S AND ·~:O::->TS 

rhe rrrtndin.i: of t~"' 1iff'•n•4'nt '!\ixtu:--~9 'lf<l!1 rionA 1.n ball m:f.11• (d~ 

•rr1~di:111,'i "~r t",., :-iour9 11nd. 'lft"t" s• ~·'"'nP trrri1_1,;·h ~5 mesh (0.155 mm), 

.. ~ ,v r •. ,~:.; ·r ... '1 ..... f~rtl!nt "Owd~r :n:i. :·· · ~·" .¥-1 ~r. ·\O "ltj)l)t'O!lrl&te 

';hen 



?ressed using a pre~s 

2. 

2 in the laboratory, woTking at JOO kg/cm • 

Se?eral tiles crf 4 % 12 cm each, were p-ressed to check the 

following characteristics:-

1. Ex-pansion a.:rt"'r -;>ressing 

2. Green bending strength 

J. Dry shrinkap;e 

4. Dry bending strength 

Some of these tiles were fir~d in a l~bors.tory electric lllll:f!l.e 

kiln to 970°C , with s cycle of about 4 hout"S, from room 

temperature to 970°C. The fired tiles were used to check the 

f"ollo~ng:-

a) shrinkag9 after firing 

b) bending c.t~ength 

c) 11F1t."?:<• ~},.;crytion 

J.) igni~i"t. , ):3S 

R) colour 

The !iring o! these tiles .as re~eated at the same temperatur~, 

but with 45 minutes soaking tim~ ~t the :na.ximum, to check if 

any Tariation in colour woulcl occur. 

J. RESULTS 

The moisture content of the Ot""!S30d tiles "P'l!"'i.ed ...,etween 7.)% 

(~/C) a~ 9.2$ (MP/A). ?he ras111_t3 :lf ti<>::>ts c11.rriP.d out on 

the different tiles, before fi.rin;;i:, shr:...,ed a ·~fllat homoo;eneity 

in all the four di!fer.,nt conr.ios~ ttons, wi tri vnr7 p!ood Vllluea 

for bendinu; str~ngth. ·.vheth"!r oe+'11re l)T.' 'lf-l':er dr·ring and low 

dn shrir1ka.l?;e (0.4%). ~r· 3hrinka, ... "' after f'irin..; C:no 0 c) was 

somewhat hi~, but it wa3 clear ';hat ·1n tre 3.ddi 7.irm of red 

ochre, t'cie :;hr_nka~~ co•Jld 'be r"'rl•1ced (see a tta.ched r"'s•;l"!: 

sh~"!ts). rhe sar.ie res•1l': ?Je.s ohtai.n~d f0r l'1T" ~n 1..;nitlon 



J. 

2 ? 
showed low values (from 99 kg/cm to 67 kg/cm-), compared with 

the good behaviour before firing. This strange resuJ.t rl!B.7 be 

explained on observation of the !ired tiles: all these tiles 

show on the surface and wi~hin the tile, a dark stain, due to 

incomplete combustion of the organic l!'latter, because the !il"'ing 

cycle was too fast and tl-ie loading .--:~ ti-.~ tiles in '.:hf! laboratory 

kiln, could not be done :f.- a suitable ma.nn.,r, due to the s11Bll 

Usually this inc'."r.mlete ftrin~ causes a reduct-

i0ri ir. the mechur, '...::::>.l properties o"'' t~., oiece:!. In n.ny case, a 

logical decrease in the bending str"~~~h wq.s ,.,bserved, according 

to ~.h~ decr~ase of the t;lav pe!"cent'l.?:e ~n ~he bod.Y :nixtu.re ( the 

value of the mechanical strength ~.'l !Je inc'!"'eased. w: ';h a more 

suitable loading space and a slower fir-i.n.g c7cle. 

The wa1:er abso'!'nt:!.on is a.!most th~ 3::>m~ :·or 9. 1 1 the different 

rniXt'..:res ( h e-i:ween 21% a.nd 25'.b). 

The colour a:'ter fir:i.n~ varied f'rr.iJ :··e! low (~/A) t,., 1..i;eflt reiG{llP/D) 

showin~ tnat the addition crf red "~~r~ c~n improve the colour ot 

the tiles tut only ve?'Y sliP,htly. 

On re-peatinv, th" firin~ w-!_th a. 45 -:-.~n:...::e ~<Yt:cin~ tim~. we note 

\ccoMini7, ti) t:-.e ;thove la.b0rntorr t• .~. ~: c~ · ~d bi:: ::.·included 

t"'at tr: ... ,i.'.',rl.. i.l:i"n -Jf r~d <ichrl!I tr. :he '.)o<:!., '!L'.Xt"!"~ could. i:npr-,"1'~ 

na'r i "'lr."'.'nve 'll ~0 -::: e colour of ~h,. t~ 1 "~', :-:•..t ~ -, ·· 0 b~h1 / Lt i:; 

!lece~;:;<> r--r ':"' .v~ 1 a hi::-~er ::ie!"".•m ta...;e ,.,.,, ~hi!'} 'l'.a .. .,.,.,a 1 t('. rP."'.Ch a 

ver:,r »:·:n<i re''ii .. >t: col0ur. Ho"eve~, ;1n economic "'VH.1.11a~t".ln :nuat be 

:ion"! tn s11r:-:nrt :h :.::i deci3i<l!l (hi,..·"' r~:"f'."'nt;~:••f!! 0f !"I'!·~ 0c'1r.,, hi~h 

I J rU . 
';'\. \..A:-'.jr /' 0 

!A. Corsi. 

15 Ir;/ '.'1 
' 
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Fin~lly, ~e ~cund au: 

shews the def:oc::ul;:iting cu:-ves (vis::'.lsity ·rs. :.efloccul2-nt %) of the 

Accordi:tg to cur l:i.bor::-, ':C::'J cone.: ti ens, ':!':e lorrcr de-

naccul~r."t d.e!:t:lnd is shown by the Hi;;h C.::.z"t ':l.1.l: c:..::y ( Oo51i), the 

closest to t!1is f'i.gure :s the y~ll o·,., cl.:-~· ( o. 7'."~). 

samples have si~ila~ values, nrounj ;j, 
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CERAMIC RESC::ARCH LABORA70RY 

7.5.19C6. 

An~ly~~s of Jnll Clay 

(Resul.t3 of Labor~tc::-; O:!:"ler No.162i given by ~.Co~si) 

Iollow Eallcle;r ( 0 ) 31cii9h Ballclav· 

Si0
2 44.38 44. 45 

•• Al2o3 JS.O'J J8.5 

Pe
2
o

3 
/ 2.16 1. 97 

cao 0.22 0.24 

!JgO o. 5 2 0.52 

:ra.
2
o " . ~ o.~2 Ve I;:,.. 

K
2

0 o. 766 o. 739 

LOI 1 J. 74 13 •. 16 

(o) Blue ball clay with yellow surface 

• • This figure indicates the eum of Al 2o3 
and Ti0 2• ~~ general content~ 

o~ Ti0
2 

in nallCl~ys apprcxi;r.ataly 2~ or less ~han it. 
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CERAMrc RESEARCH LABORATORY 
eslJ.?:ll1SllCCl . O'j 

Ur.1~ed ~ations l::aus,rr:i: CC'/~.opm•.:n~ ,- -~:1:11;:ar c..:1 (UN/DO) 

J.ild Ce:,'IOn Cer:irn1cs Corpora::ori 

11.8.1986 

Reeult~ ~~ L-.bora~o:y orde~ s~. 1A06 ~iven by Mr. Cor~i 

Oeecrtpticn o! Snr:'!'?le~ : - 1. Brownish - Black: colou:- ball Clay 

2. Yellowish colour Be.11 Clay (real yellow) 
(Both samples 

~ 

Si0
2 42. 1 

Al 20J JJ., 46 ( 0 ) 

?e2o
3 2.14 

CaG .J.25 

MgO .J.6 7 

~la 2 o :) • 21 

K,,0 .... :Jo 72 

!.CI 18.')7 

99.52 

T~i~ :i~iru. i~dicate~ 

'"i thout ':' :o~ 
"-

-,.ere !';-om DediyA.wela) 

'.( r. !..l Q':;' 

4.4. 92 

~5 o 45 ( o ) 

2.27 

c. > 1 

o. 71 

:J. 22 

(). 7 4 

1 J. GJ 

ga~45 

rcontc!'!t 
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CERAMIC RESEARCH LABORATORY 
establlshea ny 

United ."la~:'Jns l;1dustrla1 Cevc•ocmer.~ c :·:::-:n·~zt'.·on ( UNIOO) 

ana Cey1on Ccram·cs C Jr;JcrJ.~ 011 

P111yJ.naa1;:i 

28th Feb. 1986 .. 

Results of Laboratory Order No. 1575 g1v~n by Dr. M. Cnrs1 

_x_-_R_D_a_n __ al .... ·1_s_1_· _s_o_f __ o_e_d_i_· ... v, _a_w_e_1 __ 2_0_1_u_e __ ·~ .......... ·~-1 ... • .. 
1 
... "1.....1Ji~~ ~ "'c.+.lo• ..:tt:.rf e.ce 

"rhe samples were gi:·.)und in the tr·etrah'Jr: mortar:, to obtill.n 
the reqL_red particle size 

then t~~ m~ter:a~s were p.Jss-
ed throuqh a 0.n5Q ~~ ~1.SVE dnd fixed ln the special Al 

holder to prevent any [:)referred or1en::at:1cn. 

Instrumentaticn Used 

A Philips X-ray Generator 

Goni3meter Scanning Range 
- l?W l 730/lG at 40 kv and 40 mA 

from :1 '-
S-ef~ctcd full sale counts per second 

to 125° 

- ~x·o 3 · - ~ ' 

The traces were cbrained '.'::y '-lsi. .. g ::r, r:"1odf::tered r.Jdl.nticn. 

CONCLUS IC'~!S 

Oiffractograms are at~ached herewith. 

According ot: the "d" spaces ::bt;:;ined 

compositions a~e as f8llows:= 

Blue c.:.ay 

K li · •1 ~· O '~H) .ao n1te .. ,_
2

.::ii
2 5

,..,,, 
4 

- Quartz S10
2 

~ibh' ' 1 '"'H' u S.!.te - ,.,,,_,, il 

Th(' rn ... 1 JI . r d : r ~- :_· ~ -' 'It r , ' i. : ! ~ : '~-. j ',-1 I ' .. 'Ill[ : : t , 

Bl"..le cla7 wi tb. 
':'0llc·, :><r:'ace 

-~~urtr:z 5.!.CJ..., 
'· 

1 i , ~ r l 1 
) 'i' ' ; ] ' r ' 

ll:· 1 :~1r ~\~J,Jln1t 1 

in th•: '{ell:;w ·:1:::•1 1:; ~" · 1 ·.~r.r:.::1n:· f,_'"l. y 

I 
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CERAMIC RESEARCH AND DEVELOPMENT CENTRE 

established oy 
Un1::.ed ,"lat1ons Industrial O~ve1ocnient Crg3.niz:at;cn ( UNIOO) 

ana Cey:on Ce~o.m1cs Cor:::o"at1on 

18th November i966 

Genersl Manager. 

Ceylon Cera.mies Cor-pora.tion 

Colombe J. 

EXPERnIBM'rS FCR THE TENTATIVE REPLACEM~i:' O? PYROPHIJ'..l.I':'S 

AlfNEX rr 

IN A BODY Mr.ATURE USED PCR THE PP.CDUCT~C!-! OP GLAZSD WAIL TILES 

(WHITE EURNI:l G BODY) 

1. INT?.ODUCTICN 

Purpose of this study, done at GRDC , Piliyandala, ,,-as 

the tentative replacement, partial or com?lete , of 

PYTO~hillite in the body composition used in the Lanka 

Wal1tiles factor-J, 3e.langoda , !or the production of 

glazed wall tiles (double fir-1-~g). At present, the 

pyrophillite, i!':l))orted from Korea, is ueed in large 

quantities (about 400 tons/month) increasing the production 

oosts and , due to this, it would be very use!ul to 

utilize, as ~~ch as possible, raw ~aterials available 

in Sri I.e.nka. 

Beside~ according to the Balangoc.a factory Management, 

at times, the tiles ehow & water abeor"?tion V"llue & little 

bit h~gher than that % required by the AST!ii Standards. 

It would be also heneticial to r~duce ~his ·n.lue ~t least 

by 0.5% in the final product. Durir.3 a visit to ths 

Balangod.a factory (May '66), w~ collected samples of the 

ra" rre.tarials usad in the bod,y composition as followss 

contd •••• (2) 
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Dediyawela 3al1 Clay (Yellow :JTle); 

- Nattandiya silica sand; 

- Korean pyrophillite; 

- Ba1an~oda raw ~Rolin; 

Balangoda csJ.citc; 

- biscuit rejects; 

and in addition: 

- production powder ready for pressing(sprey d:-i:.ed); 

- 6"x 6" biscuits; 

sodium poliphosphate (penta sodium); 

2. TESTINGS ON PRODUCTION oj BISCUITS 

The !ollowing properties were deter~ined on thP biscuits which were 

collected from the 3alengoda factor;. 

- Water absorption; 

- Bending streng±h; 

thermal expansion. 

De-pe!"ding on these r":?sul ts 1'ie can distineuish two different 

groups of ti.lee: 

~) ...ate~ ~bsorption • 2~ ., 
~endtn~ strength ~ 1;0 k~/cm~ 

" bending str~ng~~ :a 1'15 k,;:/cm-.:: 

~he t~erma.l expar.sion ~ph is sho?l'Tl ir. Annex I. ~he .coef!icent 

of thermal e~nsion checked L~ the !""lnge 20°r, ~ 500°C is 
-7 _, 

66.04 .10 °C (-:':l:is ?t\lue is s·.i.i~~l·r lower .. .,hen cor.rna.red 

rl th the usual •ro.lues) 

contd. •••• ( 3) 

/ 
i 

I 
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J. PREPARATICN OP :::XPERDIBNTAL BODY MTX':'U?ES AND 

TEST!NGS(FIRST PHASE) 

As the working conditions in the factor'.r ~=-e :iifferent from 

those of the lab., ~e decided on the one hand to check the 

proper<:ies of Lanka ','/all~iles body mixture ·.i3ing the !"Owders, 

collected before pressing, from the factory ( I.'.'iL/P) and, on 

the other hand, using the same COrTl?'.JOSition the til9s ~e~e 

produced 1..:.nder thE' CRDC condi. ti ons ( L'RL/A) for comparison 

results. 

In the LWL/B composition we tried to re~uce the pyrophillite 

content to 14.% ( i:'!etead of 24;~ in the "r~sent production body 

mixturej 

L'NL/C, /::., /P and /H were prepared usil"g local raw moterials in 

different percentages only. L':lt/D introduces the !la.tale Feldspar 

on a e;qierimental basis. 

All the cor.n::ositions are shown in Annex II. 

The body :nixtures were ground by the wet met~od using the 

ball mill and screened by 0.125mrn sieve. ~he powders obtained, 

after addition of prooer ~uantity of ~ra.tE'r by spr~ying , were 

?:o:-essed i:: thA l:'bora.tory cress at 310 kg/cm2(specific 

pressure) in 4 :·: .!cr.-r "nd 4 :c 12 cm tiles. 

The 4 x 4 cm tiles ?rere fi!"ed in the ~radien'.; !ciln •1p to 1150°C 

( 4 hours fi::-ing c~rcle from room t~:!:'lera':ur~ to :ia.:~i::r..irn temp.) 

in order to d~termine the chan~es in 3h::-inkage and ~ater 

absor71tion of the tiles ·.·:i. th the inc::-C?asl'! in te~eratur<?. 

The 4 x 12cri tiles we!"e used to check the fn 1 :o·;ring ~ro:;erties 

(before ~nd after firin~ in a ::i::-."lE electric kiln) 

- exnansion after pressing (%) ; 

- gr~en bending stren~th (k~/cm2 ): 
- 'Net to jry shrinka~e (%); 

2 
- JrJ ben~in~ stren~th (k~/cm ); 

- Dr.1 to fired shri:-.kage( ~) ; 

h r· I 2) - firei jcnd~n~ s~r~n~: .~~ c~ ; 

.. , 
. I• ·.' 

,, ,.., ,... ... ~ ( ~. 
i. J.: ~ , .. , • • • • • • • • ' 

I 
J 

I 

I 
I 



Subsequently d.eoendin;; ,Jn :he ab av'-! dete..~ina "::ions, a f•w ':Jody 

mixtures, ','fere selected. rhe ";her::al ex-;iansion (fired pieces) 

o~ these selected body ~ix":ur~s and the reaction ~ith the 

dei'locculants used in the 3al~nzoda factor:-/ nere determined. 

All the result3 ~~re recor'.i~d in the techn~lcgical sheets e:i~losed. 

The moisture canter.., of ::-:.e co?~d?.!'S was a:·.-~ays °:::e':fl"1en 6.S :J.:id 7.5%; 

the L7ft/P onl.::r (·11hic~ ~1."'..: =-~e.d~: f~r '.)r'3ssir.~ i.l"! th'" factory) show".!d 

a ,1igher 1'8.ter cont~nt (i.e<· .• ~he nro~er'.:ies a: all the 1i!'f'erent 

compositions before :"'..ring were similar ar.d alwa·rs sood. 

Thf1\ resul t 5 of the gradient ·-:.1n :'.'irings in the C?JC ( r.eximum terrrnerature 
lo 

11JO C but biscuit t:..::-i:rn: tie;::::ier:l':<1re in the 3alangoda factory is 

noo 0c in the tunnel !..iln) al'Rays show':!d oscillatin~ values regar1ing 
i 

water absorption; this beha-.-:.our was due ma.inl,J to the !Jresence of calcite 

(dissociation reaction of ca=bonates with rel~asing of c3r~on dioxide) 

and too ta~t firing under l~ooratory conditions. Dry to fired shrinkage 

ot LWL/P was little lower c2rnn~red with all the other mixtures (the 

dil.terent results obta ~ned on the 3ame boi:iy mixture can be explained 

by the di!ferences in grinding and prepara. ti on of powders in th~ ~actocy 
and in the l~borii.tory) 

In general, increase in the ball clay content, results of course, 

in a alight increase in the shrinkage. 

In the LWL/D sample, !eldsr,ar reacts as fl~x only at a temperature 

around 1150°C but not '."t l-:.l'ler te::r;H!ra tures. ifowever all the com9osi t­

ions have a great stability ·Nith the increase of firing tem~er2ture. 

Por this reason (g~eat stab:lity) i~ nas decided to fire th~ 4 x 1Z cm 
0 

tiles not only at 1100 C (sa~e temrerature as in the Balan~oda r~ctor1 

tunnel kiln)but at 1050°c too. The firing cycle '11,qs about S h 30 '.:Un 

(!rom room temperature to the :c.axi:rJum ter.r:Jer2ture) without soaking 
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L71L/A and L71L/3 showed similar .'3hrinkage Md water abeoX'!ltion; the 

bending strength is slightly higher in L'•'IL/A ( probabl,:1 due to 

finer gr1.nding). 

It is also verj inr:iortant to note that decreasing the f~ing temperature 
0 

by 50 C , we have only •rery small changes in the technological 

(powder pre;isred in the factory) had a lower bendin~ stren~h and 

shrinkage and a sli~htly higher ;vater ab~or"'tion, c1rn;:ared with LWL/A 

(same comriosition but different preparation ~ethods) and LWL/B. 

The body mixtur~ of Llit/D does not give good results, because the 

feldspar do~s not act as a flu:ic at thes~ te~~er~turee (1100°c and 

1050°c)and the tiles s!':ow a low -,.,r_.4-<n,. :··-""''.""""':~. The body composit-

ions, excluding ?Yrophillite show a deterio~tion :!.n the techt1~lociea.l 

properties o-f' the tiles: ai:long the:·e, -r;·: .. 1:-: ! s c~e of th~ best 
I 

( conside~in~ shrinka;;i;e - 'ff<'. '::er '1Csorpticn - bending str~ngth) but ci:¥1:f 
I 

the sh::-ink~ge is si;'.lilar to the one sho'l'T!l by thos·: bodies ?repared 1. 

with ;iyrophilli te, while ·.v;i t~r a bsorriticn :.ncre~ s~s ?.r:d bending strength 

decrea3es. T~~ colour of L?IL/A ;:ind !..'.'IL/3 i_:· ·-::";_:er :he.n those prep.ct red 

) 
The loss on ignition at 1100 C sho•,v<!d '!r. ~:ir:re~s~ .,,;_th ':he increase of 

calc:!. te, ball clay a.:id kaolin content '!r.d Ti ':h the :-educ-::. :n in the 

content of' oyroohill1te. 

Re!!ar1ir.a: the behaviour ~~ the different ::ioct·1 cor:r;osi ticns on the ~ddit­

ion of 1eflocculants ( it w~s 1ecided to er.eek 0nly L~L/A,/5 and /C, as 

~he 0thers were ~~t of a~y interest) the s~~e chemicals ~~re used and 

the s~me ~ercentages as !.r. t~e f,ctor, ( 1.2~ ~entasodiurn ~ 0.3J~ 
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The results of this test, wr.ich is not an accurate one, are shown 1n 

Annex III. All t.h.ree body corn;Jositions :.ad a verJ good reaction 

(viscosity around 160 - 190 c?), using ~he a:o~e pa:-ameters. 

The the~l er.-:ansicn analyses are shown in Annexes r1 (sanples !ired 

~t 1100°C ) and 7 (samples ~~rAd at 1c50°c). 

The coefficients of thermal e~an;.•~n (checked i~ the range ot 20 
- 0 0 
)00 C) for t::.les fired. at 1050 C~r~ cf ten a 11 ttle higher as 

usual ~hen colll?ared with t~e others fired at 11co 0 c ; decreasing 

the pyrophilli te content, ".7e n cted a decrease in the thermal expansion. 

·--"""-"fr 

showed lower coefficients of therm:i.l expansion than LWL/A (influenced 

mostl,; by a d.i:ferent grindi!'lg ::1etho:!) ::ind L','iL/3 ( these ';.,.o, at 

1050°c and iioo
0
c , h?.ve good values). 

s. PRE:?AR;.ncrr CF E:C?ER:Gl:E:fT.AL BODY MIX::::JR3S .:..~rJ -:i:.::s-::nrGS (SBCCND PHASE) 

Following the first rsnge of testing, '!re :ie::::id.ed to carry out new 
, 

experiments (second phase) ir. order to check the possibility of redl:ic-, 
ing water P"::lSo!"';ltion of the :'ired ;J:!..o.~P.s, :idd.in~ '1 strong flux in / 

the "body r..ixture, 7'1hi<?h ?1cul:l. react •"'.: such low "'.:emper'1':ures pre­

valent :!..n t~e Bal~ngod~ f~ctorJ (feldsnP~ 1ffis of no ~se, in this case). 

7ie next g<:·•e our at~ention to the :..:sP. of ,~1::1.~s ro..=ect (already 

'.lSed at thP- ~e~ombo !°'\C'.:C!"'J ":! the CCC, :'Jr ~!':c ""2.t:~:?.c-::ire of sanitar:r­

were) 'Ind ':~i.s Rae in:roduccd 1s a r""i "'.'!"" ~"ri<>.l, :'~z-st i:i the 

All tP.sts i"ne on '::h~se two new mi:c.:ures -.vere ;;.,o. ::.<>.~e as those ione 

technolo~i~"l 3~ee~s enclosed. 
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The values obtained on un.fi::-ed ?ieces "ere in the usual range. 

The ~dient kiln firings showed again oscillating results (same 

reasons explained as in 4.), but the check on 4 x 12 cm tiles 

per:nitted us tc note that the 'IVl'lter absorption was reduced tG ia.5% 
(both in LWL/I and LWL/L) firing at 1100°c • Uni'ortunately, at the 

same time, bending strength decreased ~nd s:iri.nkage increased in 

t'NL/I, when ccrnpa.red with L','IL/A and ;vhen L'RL/t was compared rl ti; 

LWL/C, the results were sli~htly better, but not completely satist'actory 

The deflocc·.il3.tion test (Annex 'III) f::3.Ve '!gain .:i:ood ::-esults. 

The ther:nal er.)ansion of L'RL/I showed ne~ligible di!"erence, when 

comnared \Vit!'l L'.'IL/I (Annexes rT and V); in L71L/L the trerme.1 

expansion was not deter'.':lined. 

6. CCNCLUSICNS 

According to the laboratorJ tests done at the CR~C, Piliyandala, 

conclude as ?allows: 

we can 

/ 
I 
\ 

1. It a:i;:ieers that it" -,.,ould not be ~ossi.ble +:o renlace the PYTOphillite 

in the body mixture <.:otally ·.vi th local r~ ·.·: m.:: terials and to main-

2. ~h~ pr~sent body ~ixture co~l1 be ~~"n~etl JY decreasing the 

pyroohillite "?'"'reer:t;\,~e !':-om 24'~ to 1.!-S ( ~01rr9oaition tWL/B) 

J. ::-.e '_ji-;c1t•; :"'"i.~L:.z -:e!:l"rer?.tt..:7'~ i;~·:1..i ':)n ..-~1uccd b•r SO"C (t'roro 

11G0°C t" 1050GC:. 

17,l?.3S r~.~ects, ·::hen •J3,:od. -:-ed.'..lc"!'"! '::-Je ·.·ra':er a':)soz-;:,tion but some 

o+,!"'\er ':echnolor:ic;il '.l!"'l>Jertie:J ( suci-1 ?..!"' bend::.nF: -otren~th and 
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5. In the production of tiles, at ~resent, ~here seems to 

b~ two differe~t grnups ~ ttles (ii:~erent bending 

streng';h &nd wciter absorntion), crobabl.y d~e to the 

presence crf two dif:erent presses in the f~ctorJ. 

It is obvious, that t~e ~ositive r~sults ~entioned i~ ?Cir.ts 

2) and 3) have to be csntir~ed by se~i-ind11strial tests done 

at tte Balangcda pq~tory, as it is known :hat labor-!t~I"'J 

conditions are different from t~ose of :~e factJrJ. 

~. Corsi 

~~ 

I 
I 

I 
i 
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RODY MIXTlfllE COUl1 0SITIClfS 

LWL/A• l..\H/B LWL/C LWL/n rntJE L.IL/P r;:1r./G L ·:r./11 
'.'l 

,,, ·.t % ,b ,, 
','{, ;<, '" <-' 

·Jcdlyawela 

-Hull clay(yellow type) 34.6 36.6 )6. (:, 39.1 •lO.O 40.0 40.0 45. 0 

Ila 1 ango,ia raw Kaolin 10.4 14. 4 21i.4 14.4 ?d.O 35.0 n.o ?'). 0 

!lalungoda Calcite 13.3 14.8 11.0 1.1. 8 17. ~ 17.0 17.0 15. 0 

Nattandiya ailica 
17.5 20.0 20.0 17.5 15 .o B.O 15. 0 1'). 0 

a and 

Pyrophlllite(Korean) 24(1, ~l 14.2 - - - - '). 0 

l.lut&le :foldapar - - - 14. 2 

100.0 100.0 100.0 100.0 100. IJ 100.0 100.0 100.0 

c'i ::ioui t rajects 10 10 10 10 10 10 10 10 

• Same comnosttion as Li'IL/P (production body mixture) 

Annex II 
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Results o~ !e.boratory Ordet No. 1981 given by 

Ur.M.Corai 

Sample 

UL A 

Ll'L B 

LI!. C 

. Sodium Silicate 

P!!nta S<Jdium 

Vise oai ty( eP) 

• o.JJ~ 

• 0.2% 

160 

HiO 

190 

Research Office~ ~ Pil~t Plant 

1 Jth rr .,v. 1986 
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L;YL/I l 0 ) L'.VL/L ;' 0 0 ) 
·;~ al 

, J 

Dediyawala. ball clay 34.6 36.6 

Bale..ngoda raw kaolin 10.4 26.4 

BaJ.angoda calcite 13.3 1 7 

Nattandiya silica sand 17.5 20 

Korean pyrophillite 24.2 

---
100 too ' I 

Biiecuit 
I 

rejects 7 7 
I 

'Glass re j ecte 3 3 

(
0

) Same composition as LW1/A but with addition of glass rejects 

" " " L'rJL/C " 
" " " ii II 

Annex VI 



Results of Laboratory Order No. 1981 ~iv~n by Mr.M.Corsi 

Sample 

I 

L 

Snrl1um Silicate 

Pent~ .Sodiura 

Viscosity ( cP) 

190 

180 

,.. o. 33~ 

• o. 2'-1l 

Wet~r content of slip • JS~ 

rr ) I 
~ ' ' I 't-"\.. _;,,; II., ~Ct., v' '--

..:J_ -
G. ~~.A.G. B. Gs.spe 

::ies-.e.rch Offi.c,.r - Pilot Plant 
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CERAMIC LABORATORY RESEARCH 
eatabllslled by 

United ,'-lattons lndustr!al De·1e1opmt~r1t ')r~<tnlzu.tion ( UNIOO) 

and Caylon Ceramics Corrorat1011 

P111yanda1a 

Sth ~arch, 1986, 

1 Result of Laboratory Order No.1567 given by Mr. Sarath Silva 
I 
i" 

~ Samples: - l. High Cast .Ball Clay 
~ 

2. ~ediyawela Ball Clay (Blue) 

3. Dediyawela Ball Clay {Illus. with yellow surface) 

Test:- Sinultaneous Thermal Analysis 

Procedure:- ~:ampJ.es were collected fr-om the ril::..:r·undala 

E'actory. Care was taken t.J collect representative 

$ampJ.es. three sample5 were dr::..ed and qrounci 

separately under ident1c~l ccndit1ans. .Samples 
~ere kept in a desiccator, until they were subjected 
to analyses. 

In this analyses 'only the heuting-up ~rogram 

was taken into cons~dcrat1on. 
Instrumental Param8ters / 

Re3ults 

TG Mc~suring Range 

DTA Measuring Range 

50 mg. 

l 00 ,u v 
Derivation Measuring Range = 100 ~V;?1lter 4 .. 
X "'4 -T = 5 

p ' n 

Heating Rate 2 10° c - 1 min -

Final Temperature = lOS0°c 

l. ~1 Cast Ball Clay_ - (see cune STA 99) 

Weiqht of sample used = ')9 mq. 

Evaporation of physical '..J.=itcr ~•;.is ot)scr•H~d ,11·ound 
~ )o,, 
1! 1..,. Char()cteristic endoth0rm1c [l<!,1k o: denydrat-

i0n of r<aolinltes w<i.'3 rr~cp.str!r•~d ;o•: 5fi1)°C. 

peak a~tributes a loss of wc1qnt 'Jf G.2 ~1-
,., 

cinrl ~xrJthermic pe:Jk Jt fJ 7SJC :·c:rr"s0n1 1~ •tie __ ,_ 

,'._t !J 0 

/i.:;? Of-her minC!r'·ll.S V•i'~rr:- rlr~t" inrl1··:<1t~P'i n\) +-h,") r}'f':\ C:Ur'/8, 
,, 

~,.,,~1~1C1L l:J!]S t~1at h.:lS r:Zlk'.'r~ DJd·:e ,-\t. ~11 }1) (' <!:i' 1 '1'/f''i 

rl '"'. ;1 n L i r1 it~ :: o: 1 ·~ P n t 'J t: :l ~ ·.it, · il t. r1 n .-::: d mo : , · . 

I L ' , t." '/ ,, ~ t. 11 (> r P .'J 1J J t j '- ~I- ~ • v ~ •. n' <>. ~· 0 '"")I• '] t •l ) '- ._ 'l , ' ; f'." r, (' :' I. • ) I. I I 1: '. •'· - >, 

,, ,. '~···.:: ... ~1rt J ',/'-: ~ ~.:; '>fl 4'1 



._ i;. f"'{ A 11/l ! l.: RESEARCH LABORATORY 
establishea c; 

Un:ted ~a~!ans 1ncus:.·1a1 Ce•1e!oorie'lC ::~~:t.~·::::i~!cn r LJ,'<ICO) 

arid Ce;. an Ceram:cs Corpcr3:·cn 

2. 
"\.. 

Order ~c.1567 (c=n:d. l 

curve STA 100) 
t~is analysis also shewed a kaol.1nit~ content 

Of 45.5~. 

Possible Reactions 

0 

Kaolinites ~§Q_~-~ ~etakaol1nites 
Q~ 

M k 1 . . 980 ~ ·1· eta ao in1tes ______ ,... ~u~ ites 

2. Dediyawela Ball Clay (Slue) 
- (see cu r•;e ST.A. 10 l) 

~aight Jf the sampie used = 101 mg. 

a small endothermic reak was observed at 290°c. ~~en the 

c~aracteristic peaks of kaolinites (an endotherm at 56o 0 c 

• a'?'!d a.'l exotherm at 965°c) were al.so 6bser•1ed. .A. very small 
,, inflection was registered on the D~A curve a~ 490-C, at 

t~e very· beginning of the endotherm of Kaol1n1tes ---• Metakaolinit 

formation. Endothe=m1c peak at 230°: and the inflection at 

490°C may be attributed to the presence o~ G1bbs1te. 
Hccever, .1 

Gibbsite gave a very weak signal Qn the cur~e. 
Kaolinite content of 

found t:: be - , "' :J ..:.,.. • 

Repeated analysis of the same sample snowed a ~aol1n1te 
content of 52% !see curve STA 1031. 

Pos3ible Redctions:-
--~~~~~~~~~~~~c 0 r 

Gibbs i te _.::.z2_::..,. 3o eh;:;;. ::e 
~ - Al(ml) J ~- A:...80H 

Boehmite ------• 1S - .J.l{)J 
~ - AlOCH 

K~olinites _5£Q~~-• ~eta~a~l1~:.tes 
,.. _St~ 

J".l') '-~etakaolini :es -------.- ~·11Jl :.:. t'?.:.1 

sample. 

3. Dediyawela Jall ~la~ 

Weight of the sample u3ed - !J3 

, •"'\ 4 I 

l.. J "1 I 
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CERAMIC RESEARCH LABORATORY 
establ I shed oy 

Un1ced Nar ris a .. rnr'.al Devetcpment Grglntz:i~:cn ( UNIDO) 

..... d Ceylon Cerarn:cs Corporat:on 

......... 
Order No. 1567 (contd.) 

3 . 
P!llyandala 

kaolinite content o!' 53~. the ccnter.t of Gibbsite in this 

sample was found to be lower than that of the blue colour 

sample. 

Swnmary of Results 

Sample Graph Kaolinite Gibbsite ** 
content 

High Cast Ball Clay S:'.l.99 45% nil 

High Cast 3all Clay ST . .\100 45.5% l"ll l: 
{repeated) 

Oediyawela Ball Clay (Bluel s~· 
l. " 

l:H 51.0% yes 

Dediyawela Ball Clay (Bluel ST:\ 10 J 52.0% yes 
{repeated) 

D!d.i.-J'awela Ball Clay (yellow) S':'A 104 53.0% yes 

* Only the surface of the lump of clay was yellow.!he interior 

of the l~mp was grey in colour 

** The peak corresponding to Gi~bsite of the Dediya~ela Clays 

was s~all in comparison to t~e H1qh Cast Ball Clay. j 

High Cast Ball Clay appears to h~ve ~ nigher content fa org~nic 

matter, ~han Dediyawela Ball Clay. 

In addition to the above results, I wcul~ like to give results 

of the previous an~lyses on Ball :1a~s. 

Sample ::late Gr-aoh ~io. Kaol;.r.ite Gibbsi 

High Ca~t Ball Clay 20/09/85 

8ediyawela Ball Clat 18/09/85 

Lanka San S~:ead Ball 
,:;._ay 23/12/35 

EW'JA Bail Clay 2rJ/Q~/35 

23/12/85 

:: ':' .\ 
-,,, . .::. .. ,"\ 

3 -:1.; 

S':'.\ 

-"" .. , ..... , 

C:;r.ter1t 

76 ::0. 6% nE 

s 4. IJ% yes ~ 

·\ ' 

35 4 9 • :J% nil 
-~ 
'~ 74.6% !1 il 

'"J 6 6'.J.5% n l.!. 
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CERAM l C RESEARCH 
estJ.OI ;st~e'.:l cy 

LABORATORY 

United N.::i.~:0:1s :11cu3:r1ci\ Dcvetoµr~~ent. Or:;::i111;:at1on ( UNl'.JQ) 

a11J Ceyion C ~r:::,T:>CS C or;::oro.~.on 

14/S/86. 

Partic],e Si::e AnRlynis of Dt'!d.i,yaw.,la '[,llow and Black Ball Clays 

Particle 9izl! Diamotar Dediya"ela D.,di.:,•e. wela 
l ftl!'lll than um Ba.11 Clay-Yellow Ball Clay-Blact.: 

40 980 79 % 98oBO -:f ,,, 
20 78003 % 98 .. 25 % 
15 9 7. 52 % q7,.62 % 
10 97. 07 ~ 97. 25 % 
5 95 .. 78 % 95.80 % 
J 91 .. 20 % 92.00 '.~ 

2 87.00 % '38.50 ·:b , 
70 .. 15 % 77 .. 50 % 

Reeidue oa 0.06J ~m aieva o.e2 % 

Re:iearch Of!1c1'r 



Parlicls ei=e Dia.cater De<Uyawel.7. 

leee than U!!I Blu~ Ball Cll!\y 

40 96.80 

20 98.15 
15 97.60 

10 97.00 
\ 5 96.oo 

J 3 92.50 
. 2 89. 15 , 73.CO 

A.S.Pa.nnila 

RaoGa=ch O!!ic~r ..Ptyai.:Al 1:.ioor:itorj 

,, ' -·-· ......... •r-
1 ' 



-~1 ... 1.-.J.- .. ' ........... 

~!WOT!tun ~11 t.,. Aliemtji 9A 
gc Blaolc ball olL1.3" Yellow .3e.l.lal.aj »lu• :aaJ.lala.: · 

1050• 29.0 24.4 26.2 

1000• 2.i.o 21.7 22..3 

1110• 16.4 17.4 17.0 

1140• c.o 12.4 10.2 

, 110° ::.o 7. 7 J.4 

1200° 1.5 J.6 0.1 

i2)0° , .a 1.2 o.6 
1250° c.G o. i 0.2 

T cmpore. ture sh :;tr?k~ '5 ~ 

oc .iJlffk. na.J.lclR Xnll? pPJ.191& 
I 

:j3lJ&f !a 1J •' ... 

105Cl0 s .n 4.4 S.J 
1oeo0 c ,o 5.9 6.9 

1110° 12.0 0.4 io.4 

1140• 1S~J 11.2 14.0 

1170° 17.6 1J.6 11.2 

i200° 18.7 15.5 1e.1 

1230° 1e. 7 ic. 1 19.0 

1~so0 13. i 17. 7 ,,.2 
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Doscripti0::. o~ So.~~le5 a)Jlo.ck Ea.11 Clay 

b)2laa 3all Clay 

c)Yi?llo·.,. 3a.E Clay 

~)3l~ck :!all Clw.y 

De:flcccul.:i.n t de::-..:i.::.dG b) Jlue Bal: '.:o.l:.r 

o! the cl:i.y c):ellow 3all Clay 

d) i'.yca::;t. Bull ·':."'..ay 

S1i.p ~ens!. ty 

1. 1% 

" --f U • I /'J 

Ga.J.lenks.:np :.'orsicn 'lisccr.icter was L.:!lecl to rneo.sure ~he Viscosi t:f o 

(Graphs An::.excd.) 

l. \ . I 
I '1. ' I I ~-1~-1 I/ i _,,. I 

\ i~ '"~ '.,_, ---~, ... 
..:::------ - . 

G.:!.A.G.3.'::aspe 

Rssearch 0f~icer - Pila~ ?l~nt 
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