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I was copoirted gs Associcte Zxpert in leolo on a 12 months cssignmen:
Y 3

(12.12.85 - i1.12.38.) and cttcchec %z the Cercmic Research Lzzoratory

(CRL), now re-ncmed the Cercmic Research and Development Centre (CRDCY,
Piliyaenacle, whnicn wgs estoclishnec isintly by UNISC =ne ine Cavion lerzmics

) : ~e
Coroerazticon (CCCH.

The surpose of this project, financed oy the [talian Government, accord-

f-suf

ing to my joo descriptica, was to increcse local sel ficiency in
ceramic resecrch and develocment work and thus in the overgll field of

cercmic manufucture.

Afzer my zrrivel st the Outy 3tation z2nd following the reguest of the
JNIDO Resident flepresentative and the Mcnagement of the Ceylor Ceramics
Corsoration, | concentrated, in ocrticulzr, on the evaluaticn of sroperzies
of loccl cercmic row materials cond in the tentctive replzcement of imoer:-
ad row moterials with locolly availcols anes. With this surposa in ming,
[ zemonstrated the manner in wnich studies snould se carriea out, using

21l necessary equipment in the lavoratory, on ceramic resnegrzn.
4 1 /)

Wecnwnile, grect imocrtznce was ziven to tne field visits (raw motericl
decosits and fsctorles) and field work, to recch g good xnowiedge of <he

situction ond proolems of the zeramic indusiry in 3ri Lanka, 3s 5 wnole.
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cce Ceeean ..Caylon Cercmics Cornoraticn

L vvees.. Ceromic Resecrch Lgborg4ory
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-RD ..., . Xray Diffrcctometer

STA ..., . Simuitaneous Thermal Anzlysis




Under tne Froject US/SRL/73/207 "Zstzolisnment of = Zerami: Resecrch A Deveioce-
ment Lazoratory”, [ wes copointec as Associzte Zxgert in Ceclogy, for =

cerizsd of 12 menths to co-ocerzte with <he laczl counterocrt sza?
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Zercmic Lnoustry.,

Contributa to the elccorgticn of 2n integratec system of row. mectarial
testing, meking optimum use of *the squizment and stcff resources of

the laberctory.

Acdvice on the zossibil: of intrsgucing rew 2nc improveg locai raw

materials ints the demestic cercmic and strher nmon-metcllic minersi
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stucy of cvoilcble datc througn sizlisgrapnic rasecrs
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meetings w~ith the Mcnagement of tne ZCZT, CRUICRCC) s22ff zng visiss
ts verisus fectories, in arder 5 iZentify some important resecrzh

cases Tor the Ceramic industry n 3ri Lankg;

flers work (zrillings cna ceramic raw nctericls evalucticn) in zlosa

co-ngeraticn witn tne locel Gesclegicel 3urvey Department:
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12ST 2N Unrtirac ey “h1s sligtometar 23t (s ComgliementIry Y0 the
oTner fmermal ITesIs 2INd ICn De very Userul with gny ceccmis tow

nctericl, 1n arZer to naove T <nowlecge of the minerzl zomoosizisn andg

2. As zn zoplication of the coove stucy one following 2 soecific racuest

Lankz Reftr ariss {(ovr.
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introcucing the red ochre ics 2igment] in the osocy comoesition, for
the preocuction of unglsczed red 7lcor tiles (by the pressing methcc),
In sr2er to diversify 4he prcguction in tne Meece Szctory. The results
were 2uite satistactory ond rcpefully they will be useful faor this

purocse.

Most orcbeoly, the scme mctericl could se useg fa2r =he arcaucticn of
axtruced items {bricks cnd roofing tiles).
SHNEC DD: "ZHPERIMENTAL 300Y MIXTURE FCR THE PR0DUCT 10N CF UNGLAZED

RED FLOCR TILES (PRE NG PCWDER METHCD)”
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iete study on the composition cnd technological oroperties 2f zhe
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lay types presant in the Jecdiyawelc zeovosit (south-
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cocst) - the most important <nown deoosit of 2all ziay in the islzng.

This study ~us necesscry, in arder 4o determine exactly the differencas
sresent 1n “ne three lgyers found in 4ne decosit 2t Jedivawela { sellow
In¢ 2iue types Ngve beean exploited ot oresent,wnerecs o oclack layer

wnicn nas naow yet been intrcduced to the caraomiz incduscry, oroaccoly

(o

aecn

17

acuLlz oe userul in thne future) and “hen detarmine the sroper use of
of these bal. clcys. At the scme time, we zompared 2lso these sall clays
wi=h 2n impor<ted 3ritish ball clay, used 2t sresant 2t che Piliyandalz

Sachory Tor the araduchion of sanitcryware.

CAIEX DI USTUDY SN 3ALL TLAYS FROM DEDIVAWELA DJERGSIT - HASKAG WA
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2 zomcista axcliuysicn 37 the syrochil , SUT MCest oroccoiv L
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13 cossizie £z reacuce it contant, in tne 2¢Cy mixture tfrom 24%
UsSec Ct gresent to 14% 2na 2t the scme time o cecrecse the

: e . PP PO N E - Y
2ilscult *tiring temcercture oy 3G 2 (trem 110072 =a 1050772, .
Accarzing to %tests dene, o small cedition of jlass rejects, z2s =

tiles {more suitcble according to ASTM 3tcnd=rds) sut some ocher

tecnnelogicsl grocersies cre arfacted.

ciscussions with Mancgers involved in the Ceramic Industry %o
gscertcin the mein problems connected with different praduction
situctions (i.e., better «nowledge regarding rcw materials, introduct-
ion of new raw amctericls, imorovement or changes in the produczicn

y .

2f body mix:ures etc. |} and collection of representative scmolas.

comclet2 sindy,uncer the [oooratory Zonditisng, meking use of 2.l 4me

2cquioment gvciglcole ito zetermine minerzlzgicci zrd :hemice! srocerties

(9]

2nd also the technologiczl seheviour 2f row merericis z2nd cercmic

B
)

Al

body mixturas) .

3

eeting the Mancgers in the ZTaramic [ndustry %9 giscuss tha resylts

3f laoorctory testing 3na 3ls0 woys 3nc mecns of imolementing -hese

3

2s5ults %9 factery 2ancitians,
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- 2xesution of z2rillings in the Kendy greg, in order %5 finc the
svcilesoility of red-suming plastic zlcys, for the arocuction of

ngs in the Meetiyagcce Kaolin Jeocsit and the
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- execution aof Zri
surrsuncing creas, in order to evcluate guality =nd extension of

: . P .
Fma row mAatarisals AvnilAanla
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Curirg my visits t2 tne plants cnd depcsits, pnotogracnic reports were

made and sucmitted to the lcboratory mancgemenrt, for tecching purcoses.

for
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3
Q
—
N

~<
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suggestad that the CRCC should surchcse o hcmmer mill
the Pilot Plant, to minimize the time necessary for the grinding of

hord row mgterial.
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Tey:

Mr. P. <honzcrzcge - Genercl ‘Mencger
Mr. T. Jcvaweerc - Fecectory Mancger
Ceramizc Foctsry - Negomeo of the 11T
Parsonnel Tet:
Mr. R.S. Xuruppu - Fzetory ‘encger
Lanka Refrccteries {ovt.! _td. - Meene, Pccukks
Personnel met:
Mr. T. Kularctne -~ Ceneral Mangger
Mr. Lcl 3cmarcsexerc - Deguty General ‘Mencger
Lonke Nciltiles {pvt.) Lid. -  Belangods
Personnel met:
Mr. R. Muncmclze -~ Fzctcry Manager
Mr. P. Wickrcmasinghe - Assistent Foctory Mcercger
Mr. K. Nencyckkara - Production EZxecutive

[}

_ime Plant, Ceylon Cercmic Zorsorction -~

Hungcme

Parsonnel met:

Factory Mcncger

Mr. Nijenaycke -
T le Sear “ay] ~ ine 7 ; s
Tile Factory, Cleylen Ceracmics Corcoration - Uswewc
anka Tiles (pvr.ilLt2 - “zawellz

Parsonnel met:

Zornlesgamuwa Xaolin

Veetiyegoda Kaolin Jeposit
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OBSERVATICNS

R
l

ne Cercmic R2secrzh cnd Development Cantre snows, after anly <wo

years in existence (from September 1984) g gregt ccpacity of self-
sufficiency a~d an important improvement was recched with the

appolntment of the Head of the Laborctory in January 1986.

The laborctor, is very well eqguiscec z2nd ver; soohisticctad instruments
are prasent, wnich permit the covercge of all ascects of cercmic

research. The Research Officers care well trained cnd very enthusicstic.

A constant recurring proolem exists in the CRDC Latzorataory regerd-

ing the delcy in repagiring, servicing and the non-agvailebility of

spcre parts in the case of breck-downs, due to the geographiccl position
of 3ri Lanke. This results ot times, in the scohisticoted equipment
being out of order for severcl months, ccusing o considercble loss

in revenue to the lcboratory. 3Besides, some eguipment (mostly the

£-R0 and STAjare overlcaded with routine znclyses. Cne of wnich

{thermal expansion tests) coula e cone in the guclity contrsl section

ot the Piliyendals Factory.




RECOMMENDATICNS TQ THE ZEYLCON ZERAMICS CORPCRATIC!

Suring my mission nere anc cccorging to my experiance, [ would iike to

suggest that some targets should te gchisved in the fiture, which woulg

be very important to the Ceramic Industry of Sri Lankag, as a whole.

firstly, it would be very useful, for ¢ oroper alanning to be Zone an

“he exoloitztion of raw materials, *o5 2otcin a comolet

[¢]

kncwledge on

the guantity anc guelity of the rcw mctericls aveilcble in the decosits,

through systematic field surveys (drillings cnd collection of scmples

SSwETing SGii Greds of Ui depcsit) and subseguent ledoratory testings

done at the CFDC Piliyendala. The results of %his connected field-

leboratory work could be represented on cporopricte guality control maps,

showing the main procerties of each deposit. This type of work hos bSeen
; 142

dcne very successfully, for sxecmole, for the Meetiycgcda Kaolin deposit

and should be extended to ather row mcteric!l degosits (in oarticuler the

ocil clay depcsit ct Deciyewela).

—

The close co-cperation with the Geolegizcl 3Survey Desartment is of

funccmental importance for the success of <he above crogromme. Lt
~voulc be very useful for ot least one officer of the ZRUC to join in
the fisld work carried sut 2y the Survey
the relationskio between field anz lotoratory findings.

in crder %o redune the zontaminction of raw mctarisl in the mines, !

~ish tomeatlon the following:

epcriment, in arder to strengthen

ci removal of the overcurden of 2 lcorge extent of =he ares sefsre mining
3ng introcuction of erficient 2rzirage 3ystems, <0 pravent the
contamination due %¢ rain water flewing from the surrounding sreg
into “he zit (in particuylar, it is very imocrtent far xanlin decosi‘s,
such 25 the ane gt Meeriycgods, %o maintain the high suality of tha
raw mcceriall .

o) regerzing the <colin refinerias, 1% i3 very imporrtant that Juring the

Oracessing aperations, clean wcter cnd not dirty ar muddy watar snoula

22 usad, as “ne use 37 unclaan woser, toula result in sonktaminctl

<

OF oure kaclin fi.2., increcse in She iran <2nrent And AtPer imouri-ian .

n




i

2} the zeools werxing in the mines, shculc se taugnt, during exglelitct-
ion to selact the gocd mectarial frem tne ncor guality meter:icl.
d) it woulc userul to carry out a more systemctic tyc2 of mining, sceciclliy

the rcw mcterizls; for this -

-+

far the slanding and homogeneity o
g ¢

purgose, it w~culc be good to accumulste large stoces in the mines

nefcre delivery to the foctories (maintaining lorge stocks in the

foctories too would ve senficicl).

[ would like alsc tc stress the great importance of a strict guclity control
on the raw mctaerials, as the relationship between the defects in the raw
materials and tne defects in the fincl crccuct, is undsrestimatec. Hence,
the establishment of a proper Raw Mcterial Division, rasoonsible for
periodic cnd comolete testing checks on ¢ll the row matericls usecd in

the Ceramic Industry, toth loccl % inperted raw materials {these pericdic
tests should be done at least once every 2 menths), would be orf maximum

importance. In orger to cchieve o systematic recording of the result

C
}—-
w

’

izle

I wish to suggest <ne use of technologicse!l sneets, in wnicn 1t is z¢s
3]

(1)

to summcrize z.il sspects regeraing 2ach particular raw materisl, such cs

minerzlogical zomoosition, chemiccl comoositicn, technologiccl craserties

2tz. las an axcmole 2f such o snheet, see Annex Y!. [t would be very

useful, finclly, wnether for interncl surposes or for 2xternal cuscomers,
"

the areccratizsn and srinting of "Information Z2ccklets”, for ecch raw Totarisl
zontcining:
- informetion scout the mine {locstion, tvpe of mining, reserves 2stimcted,

araduction/yecr, tyoe 2f arocessing erz.,2tc. ]

- inATAarmatisn 21 =he arcoertias (cnackad in sne CRCC Lzzerzuarey,

making wse 3T Tne she2ts mentioned irove.

This work zould 3ive technicsl infarmezion =nc ouolici:y cbeut -tre ZZ70

and ZPCC, +a zil secple inwnives in the zeramic fielc in 3ri .zrcz.
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CERAMIC RESEARCH LABORATORY

Uniteu Naz:ions nanst

2staptished sy
A Devaooment CozamzIznnien (UNISO)

3
anru Ceyien Caramcs Corporaticn

Sihyandaia
3Cth April, 1986.

Goneral Hanager/ Dr. J.i@,. Herath

REPORT CN_RED OCIRE TESTINGS (HUNGAMA DEPOSIT)

1.

2.

INTROCUCTICH

The purvose of these analyses was to iden:i?y the main

technological and compositional cheracteristics of the
material - red ochire= and to determine &l ins¢ial evzluztion
regarding 1ts sulfability {or the Ceramic Industry, throigh
laboratory testings done in the Ceramic Research Laboratary
in Pili7anpdalsa,

GEOGRAPHAIC LCCATION CP THZ DEPOSIT

A preliminary visit to the red ochre deposit wes made,

together with Mr, S. Silva ( Senior Research Officer, CRI,
Piliyandala ), on 2%st March, 1986, During this survey,

we collected samples, for analysis, ip *he ladboratory and
photographs of the deposit vere taken ( general views & details).
The red ochre deposit is found close %o hungama (south-coast),
about 200 km. from Colombo.

The deposit appears %o he very large and homogenaous ( sven
though it is not possible to. as.sess the quantity of the material
available, without proper investigations) anrd no over-burden is
present, Hence, very easy mining is possible. The raw a=terial
appears datk red in colour, partly 2ine, powdery and with very
low hardness, However, &% the same =9, tizzer Lregments of
quartz and hemetite ( up %0 3 - 4¢n.) are aiso ar2sunt. Besides,
scattered here and there, it i3 jossible %o £ind some blocks of

another rock ( probably zerpentinite )




4.

CERAMIC RESEARCH LABORATORY
2stactisnaa 2y

ira; Cevecomen

te

Urited Nza:w.zrs incu “gAnIzEI Cn {UNICO)

S
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CIZTCAL AND MINTRAICSICAL COHPCSITTON

The chemical aralysis showed an intereszing iren oxide centens .
(Pesdy = 22%) , due mai » Yo the presence orf hematite; the

2¥3
310 content I1s low and so is the i1-0 conten® and tihig is

2 2%3
typical of dasic rocks. No carbcnates are present and loas on
ignition 13 low ( 5,3%).

According $o the X-ray Analysis, only quartz and hematite can be - --
recognized in the sample but with thermal analryses ( DTA o5

and green dilatemetry ) it 4g possible tc check also the presgence

of a small amount of ¥aolinite ( about 17% )

DECYNOLCGICAL TESTINGS

During this phase of study, we tried o obtain information about
the grain size composition and the behaviour of the zaterial
during and =fter Siring,

A wet 3gieve 2nalysis was mede and the resulis zre ag folloms:~ K
Sieves fesidue orn sge lieves Resiiye To%a
Yesh jovivd] N )) (%)
12 o4t .73 9.75
35 C.5C 5629 5.4
1C0 0149 18463 33.77
120 .125 1073 37.36
6 .

o O

220

(@]

W)
s
O
*
i~
90}

‘18 ) 44

AZter that, we prcceeded nish *ho ideniiZizasion of sha residuss
with the help of a tdierngcones The main sompocnents are, of ccurse,
fuartz 2nd hematite ( ‘hrouzh wzual 27iimazicn we neticed that the

juartz ccntent increases with the decroasins

- . e .
in the meanzime, 242 iry srinding, some il L% L onme eaan)
A2re ~reased ln She l2harazary 4+ che menifls aredsure A¥
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3. Piliyanaaia

3oe Kg/cm2 and #wish apr.-ximately 4% of moisture content, After
that, we fired the tile- in the laboratory gradient kiln, reaching
the maximum temperature ( 1200°C ) in about 4 hours . On checking
the shrinkage after firing, very smzll contractions wereseen, up
to the maximum temperature ( 2,7% at 1208 ¢ ). Due to the poor
hardness of the tiles, i% was not possible to caryy out the
determination of water absorpticn.

The green dilatometry confirms the negligible shrintage of the raw red
ochre after firing ( max. temn. 1050°C )

The gradient kiln firing test confirms also a low clay mineral content in
sample.

The colour range of the tiles changes from dark red( lower temperatures)

to brown ( higher temperatures).

CCNCLUSICNS ’

. _ ‘ , /
The red ochre is 2 meterial rich in iron oxide { hematite), devold |

£ ceroonates zud with z nhigh percentage o2 non nlastic and hard minerals
( the sand fraction is sboub 50%); wnich means, aish limensional s3tability

and the dapacity %o reduce shrinkege iuring drying 2nd fixing processas,

In the meantize, it would be interesting tc find cut whether this red
ochre cculd be used as a red pigment, in the cerenic industry, after

this preliminary study, 1t 13 adwvisable to ccntinus the laboratory
testings, to find cut suitable axperimental body aixtures ( for instance-
pressad red tileg, bricks and »earfing tiles) adding the proper percentage
of red ochre, tc *he 2lzstic red firing clay, alreedy used for the

manufacture 27 bDricks & tiles.

t present a neglizible quantifty o2 red ochre 15 used a3 a glaze stain

3

in *he ceramic industry.
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Problems of mining are not present; the only problem mey be dde

to the distance and geographic location of the deposit and to the
presence of coarse fragments cf quartz in the raw material (probably
the coarse fragments could be got rid of? during the exploitation

of the ochre, using a screem or grid, prior to transportation),Finally,
the red ochre may found to be useful in industries other than the
ceramic industry.

M, Corsi

HE o
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particie sus dlatribution T \{ir~n oxide deposit,
rheological behavic::- G moisture content = €
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MINERALOGICAL ANALYSBIS
knolinite (X) slbit
AlOy 9.2 chiertie caicite
. TiOy fire-clay | _dalomite
W"L' ccel Thoysita oxides and hydroxides “a/Al
. Ca0 /el A$93 | mie micas
< M. '5-."""5-:"J 0 20 Artrasiiianeds orthociase
:II,O. = 2450493 | vermicutite 7 quart X
.Y 2.4 other hematite X
T T 632 clayey components ' B ncn clayey components
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SO, | .
description residues : " toml carpanates ; 0 rv:ddu? m::m'm | n(:?,-
hematite, quartz; aica, f w- - ; : 35 15 ..
i + ‘ f organic mancr noo ' e
(magnetite), (laterite). | B : ‘! " 5 .
/ H ——
POWDER PAREPARATICN I rotel soluble saits LI : 130 /18
| ! - . L)
beit mitt .| SIIP CHARACTERISTICS
wet <
stirrer 0 slip water -
O type of siectroivts '
slectrotyta content LI
R g silp viscoaity O (OCp
- sil3 density K/l
residus e slip pH
| sfectnc kiin
PHYBICAL-CERAMICS CHARACTERISTICS | FIRING ohectric oradient Kiin
i —_ | change in | weater
molsturs content for presaing - ! Po1emp. °C ) enaiona % lebaarption % , remaris
, —i— : ] -
working  pressure Kg/em! } 300 I 12000 | =2.7 || - ‘
> | AR i [
3 axpeneion siter pressing “ - 1160 =2.7 - ;
’ T A Ae AT i
11200 =17 ‘ - i
3: i green bending strength Kg/em - - ' e
g T Tr1ce =17 - {
& dry bending strengtn <g/emi . ‘o e _1_ - ’
! e ————— e A— - TW— % T T . . s g - P , ' -
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,. | nending stramnm A Wy o -1 L0 ‘ - L




CERAMIC RESEARCH LABORATORY
estabtished by
Unit :a Natlons industrial Oevelopment Grgamization (UNIDO)
and Ceyion Ceramics Corporation
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Results of Lanxatryv Qmder M. =7gdwentyxr§. Corsi

X-Rd analysis of reddish-brown powder (from Hungama)

The sample was ground in the tetrabor mortar tc bring to
the required particle size. The material was passed through
a 0.050 mm sieve and fixed in the special al hdlder to

prevent any preferred orientation.

-Tns:irumentation Used

49
& Philips X-ray generator - Pw 1730/10 at kv and 40 na
Goniometer Scanning Range - from 5° to 140° : 26~
. 3
Selected Full Scale Countagsg per gezand -~ 5x14-°

Sr, i, drerea raaiaticn

»

The traces were obrained ma1ng
CCNCLUSION
—
The diffractrogram is attached herewith.

According to the "g» spaces and relative intensities the

sample contains a) uartz ( Hexagonal crystal <orm )
8i0 ¢
b) Hemafite ( Hexaconal cryatal form)
Fe r
( 274
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«0./84
26.303
.12

31.803
38.224

40.019
45.585
47.794
32.435
54.159
33.531
61.340
85.090
58.221
20.448
78.070
84.395
95.901
103.185
107.4874
109.030
111.029
1H.83¢
112.332

4.1%)
4.483)
4.2434

4.1809
3.47298

3.3477
2.9549
2.8275
2,5837
2.514)
2.4589
2.2364
2,1293
2.0294
1.9802
1.8189
1.4734
-9424
.4618
«4i49
4046
.3893
-3830
.3790

e e e e e e
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1032
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b

DR R A

- " apalysiz-of Red Cenre sample given by bkr. k. Corsi

. PO SR A : : .
e - . Laboratory Créder No. 1827 dateo 15/G3/ba.
ufﬁ,éhémic5f~Analysis
3oy -." —-ﬁ' .A - -
o - .LOT T 6.32%
. _'?5102. S3.2 »
o3 . f\lzo3 9.2 »
E‘ezo3 22.1 ¥
of-10; 4,93%
MgG U.zU0%
Naéc 2.4 .
ch 0.%22

K.A.N. Dharmasiri

Researcn Cfficar

24th March, 1986.

-
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Result of-laboratory Crder Na. 1597 given by Mr. Corsi

Part’ 1

‘Dilatcmetric Analysis

Sabnle f— Reddish - EBrown Clay

Test :- Dilatometric Analysis (raw uley)

Sample Prepsration:-

The sample was araund in An anpts Sorten erd clowee Gsing

net
a 355 pm sieve. Tne rﬁciﬁur/f;m;inr‘ Come= L LTue COULL
nat be farcuns Lo oTae s ete CepEar tee, S WL oL ZAroide mertarc
{=~anual) wae nses ra Lcine the rasicus.,  Futsolly toe rotal
sample was ac min stevar asing 7 sul s crove o e semples
were mixed .11 ~no o Lolstencs wibs oo LT T LS TLCe !
~apntent was round o e nweacly TR B 2 VX DY CEICR I /
were pregsec £ron Eno LTanLosd GUSOT el o ranLure of Zuu |
kgfcm-z. Small samule }cﬁs BE o191 Sl E N G ¢ ~126 25x5xS mm

wera carefully cut frem tre tilas. T oo E T 0 DE negl in

< _ o . . L
ancoven at 40 C.  The roptias it . . . . cEv oG
pefore starting the ana=l

Parameter Seleccicn

Dilatation measuring ranoee = Ul y
a

i i R A 1 . R -
Derivation “easugin: rantc- = N L, i Trirer o
b4 = , g
‘Anrian Rane - : DS
.y - - ‘
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T “Sorder No. 13597 (contd.)

\r'. -
(aee grgph N._.DIL . 24)
~$Initi§3fleng*h of the sample = 23.73 =
B
Q‘ AL
'ﬁilatation curve registerad the fclioswing Denavicuc.
AP . l N
* Temp or Expansicn or | Persinle enzilon orl Remarks
- ‘Temp. Interval Contracticn ; inversian i
e . b4 (Graphical) | !
- C i i
- f
i l
50 - 206 Cantraction | Rerc~vsl 0f pnysical
| Wator Tromo vl zegt |
3 | sarcia. '
! i
! 1 |
235 - 250 | Cxpansicn o -JTiwtobaLit? ==
| ‘Tetragonal) 3
, . B -Cristobalite i _
| Cupici | 7
Time Cagei | = | | ,
.¢ 575 -'885" . | Marked | -1 rrrnpg-Quaxea’ (fhesreverse
. RA- A ! ]
' i [reaction was

. i P R L tiasvAc .?' \ NIRRT
e : L iR it xpanicn ; prranenaL s rnoee T isbgerved gt
o ZAom ‘ TGRS I A N DS = &
A Ak : AN : . 55 - 330°C
EOLACHI % . : : auring tae coo.
‘g-‘ - B . ’ J.A‘-; f <288
e v ! e et
- 535 -~ 865 | Contracticn Tl ———
i e e e ;
: : > LLz . )
; B Y P =T
! : il
865 ~ snwaras | LenNTYAcHn” )
i
: i .
) -y e m—— - — -
- . * e [ Sy
- - . s Tov,
. - LT
8 Sans
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"Order No. 1537 (contd.)

." ‘.\’_ PR . O - . )
K:Part 1T ~ Simultaneous Thermal Analvsis

:Lsa;nle .~ Reddish Brown Clay

‘Test .‘-t_STA
- ‘*-' At e
'~53mole Prenarat;on

“The above grocedure was followed as

.0f the .sample. Then the samploe was

“analysis."

‘Parameter Selection

TG Measuring Range
‘pTAa »
/DDTA
Xp =i4
Heatlnq Rate
‘Program i
Final Ta 2mp .
’Atnosn‘ﬁhre
berﬂos.h,

© Keom Temm,

Results
telight af the

{3ee graph STX
. » -8shows
TG -~urve / three stans,
.

attrithuted %o tho removal L Tt s rhanustins of
crgaric matrzer in tne - 1o : : et T UITLOMD L rm et
vall saparated. TPhroz-

'

toss c¢f 1.4 and .57
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F29
.

Crder No. 1357 (cecntc.)

fhe third ster was icdentified an fh: wolriot T35S Cua to de~vdéroxyla.

U
t
]
f
1
bl
ot
be
]
‘/
o)
17}
o
T
~1
;
o]
'..4
W
@]
)

ion cf kaelinits. In this sardl=, t. v

at a fairly low tempcrature (375°C), wor- wooal, Wnls reection

shcwed a weizht lcgs o2 L. “o+ o Louzis ‘ot Assunalng
that no otner reacticn nad takan ~ioc, - oTiL o Too TorIulion -
kaolinite ——»Metskadlinizz

the kaolinite centert was Zcound to - Ccoouns LIn.
The very small andot crmic incllstit oOF oL, traw mene oo Chuse
by the presence of =enmatite ( ac mel. .U fosch.

v 1 3 v > o ~ N A s - - vasy = e 1 - ~ '
Sligat exotherriz incicaticn 2T Yoo ° Sovny Lol SLTUoLoTal racrganl

ion of alumina { ng wisght leoss).

Reference
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Filiyandaia
15./6 /86

General Manager, Ceylon Ceramics Corporation
Dr. J. W, Herath, Head/Ceramic Research & Development Centre
General Manager, Lanka Refractories (pvt) Lta, Naepe

EXPERTMENTAL BCDY MIXTURE POR TYE PRODUCTION QF UNGLAZED
RED PLOOR TILES (PRESSING POWDER METHOD)

1. INTRODUCTICN
The purvose of the experimental testingz done at the Ceramio
Research & Development Centre, was to f£ind a new body mixture,
suitable ©~r tne production of unglazed red floor tiles, by the
rewder- oressing methed, at Lanka Refractories (pvt) Ltd,, Meepe,

The main component of the body mix*ure was a yellow clay, located
close to the above factory. Hevever, due to the unsuitable colour
Snis olay after firing, it was necessary to introduce another
material, as a pigment, to obtain a more reddish colour tile. Por
this purpose, we added different perdentages of red ochre (a meteiial
rich in 4iren oxide) from deposit at Hungama %to the yellew clay at

Meepe, as follows:-

uwD /A ¥P/B MP/C P/C
% % y.3 %
Meepe Clay 100 95 90 80
Red Ochre - 5 10 20
100 100 100 100
2., PREPARPATICH OF 30DY MIXTURFES AND °35TS

The rrinding of tre diffarent mixtures wog done in ball mlla (dry
rri{nding) “r twn nours and after g~ ~~“ng thraush §5 mesh (041355 mm?,
)2 st 1w 'i“farant nowder miv - watth an appropriate

T T The mixtures ... then




3,

2,

oressed using a pre<s in the laboratory, working at 300 kg/cmz.
Several tiles of 4 x 12 cm each, wer= pressed %o check the

following characteristics:-

1. Expansion after pressing
2. Green bending strength
3. Dry shrinkage

4o Dry bending stremgth

Some of these tiles were fired in a laboratory elsctric muffle
kiln *to 970°C , with a cycle of about 4 hours, from room
temperature to 970°C. The fired tiles were used to check the
following: =

a)} shrinkage after fiywing

b) bending strength

¢} watar akzcrotion

4) ignisiow . oss

a) colour

The firing of these tiles was repeated at the same temperaturs,
but with 45 minutes soaking time at the maximum, to check if

any wvariation in colour would occur.

RESULTS

The moisture content of the pressed tiles mriad nhetwean 7.3%
(¥P/C) and B,2% (MP/A). The rasulis of tests carried out en
the different tiles, before firinz, shnwed a 7reat nomogeneily
in all the four differant commnsitiors, with vearr zood wvnlues
for bending strength, whether before or after drving and low
dry shrinkage (0,4%). The anrinka-e after ®iring (370°C) mas
gsomewnat high, but it %as clear that an tre additisn of red
ochre, tne shrinkags could be reduced {see attached res:l®
sheatgj, The gane reguls wag oh*tained for loa= ~n izgnition

(

2 2mall decrease ). The bendin~s strer-th afier fivinz alwavs




4.

showed low values (from 99 kg/cm2
the good behaviour before firing,
explained on observation of the fired tiles: all these tiles

show on the surface and within the tile, a dark stain, due to

incomplete combustion of the organic matler, because the firing

2
to 67 kg/cm”), compared with
This strange re=sult may be

cycle was too fast and the loading ~® the tilaes in :he laboratory

kiln, could not be done ir a suitable mannar, due to the small

ar:a of the viln

e in

the mechunical oronerties oY tnha pieces,

Usually this incormlete firing causes a reduct=

In any case, a

logical decrease in the bending strengz*h was rbserved, according

to *he decrease of the c¢lav percentacse in the body mixture ( the

value of the mechanical strength may be increased with a more

suitable loading space and a slower firing cycla.,

The water absorntion is aimost the 32me for all the different

mixtures (hetween 23% and 25%).

The colour a®ter firing wvaried frcm rellow (MP/A) £n 1ight red(KP/D)

showing tnat the addition of red ~c re can improve the eolour of

the tiles tut only very slizhtly.
Cn repeating the firing with a 45

that 10 differencs sccured in the

COnJLUSICH

e

According to tne above labnrntory
that tha additisn 2of red nchre %~

the tec nnlorsina’?

after firine and loss on ienition),

mav imrmnave alyn The colour of

nec t~ acdl a nizher

[1]

sn2rv

very »-od reldish colsur,

done %n gurcnort this decision (hish rorcentrcoe of raed

tranasnort costs, alc.)

ST
RN
Y. Corsi
157674

~r-nertieg of {-»o

Eine
ner~antage ~° Lthia

However,

minute soaiking tima, we note

Tour o° f£ha rilasz

c~1d be zoncluded

t- .8, 1t
the hodr mixtra could lmprave
tiles  nn-tizuilrly shrinkase

The iaty iuetian af red ochre

Eflas, sut n-oebahly Lt i
matarial %n reach &
An economic avaluatisn must he

nchre, high
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Resultas of lahorntary o~ler "0, 1727 1
un 2 /3 wpsn 4P /D
Y SN
e .77 20,01 1g.m 1
Bendin~ Jiren. % o o o 9.0
ba€cre drsin- - e , .
03,25 191,09 124,04 175,59
velor LN - 41,00 13.20
Bending Strencth 9.2 79200
After Arying N /em
414,54 403,76 393,44 382,20
' o - PN "
Banding Sfre.".'_jth ‘cz/cr L1 Vi, A2 ,10 670 10
Af+ar 2iring
..‘4/':7? AT, cal Ll “11.44  A3T.7A8
% a” wat
» 0¥ #sater absorptien 2962 ! ANe ] 23,1
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A e e Ty c—
. ~ . country wHient n.
HABEPR " IRI LAYNEA iR HUFRACLCRIES MP/A
’ anajyses enclased gescription raw aterral
differentlsl thermai Z X ray ditfraction = o .
. , - . eepe clay 100%
thermogravimetric O | particle size distribution C ; - -
H t
green dilstometry - rheological behaviour 0
i
=3
) “ MINERALOGICAL ANALYSIS
! ;
kaolinite | ; aibite
chiorite E : calcite i
X i i
fireciay ¢ dolomite i
! - i
Ve helioyaite ! ! oxides and hydroxides Fe/Al
B Htite i ] micas
; |
mantmoriilonits i orthoclsse
vermicuiite ! i quartz
othar
[ clasysy components ‘ non ciayey components ’
1 > ! ! Cen : )
on : o residue gn seives | totais
/ total carbonates Yo (mesh) (%)
! ) e L m—
P .‘ T ! 30
¢ ; organic matter s ’ R i - -
: e o 10
POWUDER PREPARATION ! total soluble salts % 36
beil mill o | SLiP CHARACTERISTICS
{ e —
stirrer O | siip water % l
1
i 0
t of electroiyta
hemmer mill 3 ’__Ype n !
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inally, we Tound ou: -he rreglo-izcnl beh~viour o +*re local ball

{ - -3 e
clays (compaz-ed -i+y High Cast clay) by des

Q

rmining the mexirum de-
flocculant demangd (usine fodium silia~te ag thn deflccculant), Annex VIT
shcws the deflccculating curves (vis:nsity vS. 22flocculant 3) of the
four samples, According to cur laharn: Ty conditicns, ‘he lower dee
flocculant demand is shown by the High Cast hal° clay (0.5%), the
closcat to this figure is the yolleow cley (9.70). The black & dlue
samples have gimilar values, arcund 17, We e=n notice 21so that the
yellaw clay has the lcewest viscosity (a2t *he maximi- defloceculant demand,
and that around C,8

of sodium silicate, tir yellpw clay iz better than

change remurkably, if another deflsceulant {rerms zadiunm carbenate, pent-
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Pollowing *his general study, it would e zdvicalle %o prepare ex-
perimental bedy mivztures, caonrdinsg To the dilferent technolorical

recuirements, using one or cnother -~ the ball zlays or 2 blend of
them, %o check the properties of thnese clurs when mixed with ather

raw materials (in purienlor non

]
oJ

Je noted, thnt oo T-Tmwatory reoulis cannot be transfi

T s
exactly *to *he araluctien line, ::znvze of the change, in the many

worsirz rarameters, btut these rec 1735 are uzeful %o have & genercl

iyg o wnwe m trvinlz and cermmic body




CERAMIC RESzARCH LABORATORY

C
Jomtes NAL o3 bnaunst ayeigcoment TonamzInungr UNITO)

5 z
2y.cn Ceramics Corporaicer

[&]

Analvrsis of 2all Clay

(Results of Laboratery orier No.1627 given by Mr,Corsi)

Zellow Ballcley{©) 31uish Ballelay

\ 510 44,38 44,45
2
] /e |

Y, A1,0, 38,09 38,5
?e,0, P 2.16 1,97

cal 0,22 0.24

¥g0 0,52 0.52

a0 ' 3,12 0.12
X,0 C. 766 9.729

10T 13,74 13, 46

(°) Blue ball clay with yellow surface
* * This figure indicates the sum of AlZO3 and TiOZ. In general content.
of TiOZ in DallCleys appreximately 275 or less *han 1t, '
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RESEARCH LABORATORY
23Ltastished -oy
United Natians loausirral Ceve.opment Troamzat on (UNICO)

ana Ceyten Ceramics Caorporalion

CERAMIC

Piliyanaala

11.8.1986

Results c* Iaborataory ordar Ns. 1806 ziven by Mr, Corsai

1. Brownish - Black colour ball Clay
2.¥ellowizh colour Ball Clmf(real yellow)

Descripticn of Samples : =

(Both samples were from Cedivawela)

Black lellow

8102 42,1 44,92
AL 33446 (o) 3045 19)
273

?azo3 2.14 2.27
CAC' ‘3.25 0'31
Mg D407 ReT1
Hazo J.21 D.22
K50 2,72 0,74
jinhs 18,27 13.83

78,52 38,45

(°) T™hi- fimure indicates +ra rontent of A1203
without 710,

<
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B ANNEX IIT

CERAMIC RESEARCH CABORATORY

- establishea ny
United Natlans Industrial Severonmoent Crdamazatan {UNICO)
ana Ceyion Ceramcs Corperal on

- . Friiyandaia
28¢h Feb, 19ss. °

Results of Laboratory Crder No. 1575 given by Dr. M. Cars:

X-RD analysis of Dedivawela nlye S alum i zollow surface clay

The samples wera graund in the tretrabor mortar, (o obtain

the requ.red barticle size . then fA¢ mater:als were pass-
ed through a 0.030 mm

[
[{)
<
I4{]

@nd fixed 1in *he specral Aj

holder to prevent any praferred orientat:icn,
Instrumentaticn Used
A Philips X-ray Generator - PW 1730/10 at 40 wvy and 40 maA

. - -0 - -
Goniometar Scanning Range - from 3 to 123 o

Ny - - 3 3
Sefected full sale counts per second - 2x107: 2x10
The traces were cbraineg oy uSi.g CTr, Hae filtered tadlaticn,

l(

CONCLUSTICONS K

Diffractograms are adttachad he

"
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e
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o
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According ot the ndw spaces b the mineralcgical

Composictions are as f2llows:=
Blue clay with

Blue ¢ Y fellew curlace

Kaolinire Al.35i O_{CH) “asliiniea Al-SL-O—OH-HZO
277275 4
-~ Quartz 5102 ~-Juarscz SLJP
Cibhsgite - ALICH] Shight andication of Miea 4
'Al‘ l‘[" T o
The H‘L'\]HL' O N SR AFRRSPRITPI S I T PR I R [ T B Saclingre
in the #iue Clav o Looin Lk Ll luule bora and the kaod tnite
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established Dby
United Nations Industrial Daveiopment Crganizaticn ( UNIDO)
anag Cevicn Ceramics Corgeration

Piliyandaia

18th November 1986

General ¥anager,

Ceylon Cerarmdcs Corporaiiom
Colombe 3.

_BXPERTMENTS FCR THE TENTATIVE REPLACT¥ENT OF PYROPHIILITS

IN A BODY MIXTURE USED FCR THE PRCDUCTICM OF GLAZZD WALL TILES

(WHITE BURNTIG 30DY)
1. DNTRODUCTICN

Purpose of this gtudy, dene at CRDC , Pi{liyandala, was
the tentative replacement, partial or complete , of
pyrophillite in the body composition used in the Lanka
¥alltiles factory, Balangoda , for the producticn of
glazed wall tiles (double firing). At present, the
pyrophillite, imported from Korea, ig used in large

quantities (about 400 tons/month) increasing the production

costs and , due to this, it would be very useful %o
utilize, as much as possible, raw materials available
in Sri lanka,

Besides according %to the Balangoda factory Management,

at times, the tiles show & water absorpticn value a 1ittle

bit higher than that % required by the ASTM Standards.

It would be also heneficial to reduce *his lus at least

by 0.5% in the ?inal product. Duringz a visit to the

Balangoda factory (May '86), we collected samples of the

raw materials used in the body composition as Zollows:

contdes..(2)




(2)

- Dediyawela 3all Clay (Yellow tymne):
Nattandiya gilica sand;

Korean pyrovhillite;

Balangoda raw kaolin;

- Balangoda calcits;

biscuit rejects;

and in addition:

- production powder ready for pressinz{(spray dryed);
- 6"x 6™ biscuits;
= godium poliphosphate (penta sodium);

- sadfum gilisate

2., TESTINGS ON PRODUCTION ©P BISCUITS

The following properties wmere determined on the biscuits which were

collected from the 3alengoda factory.

- Water absorption;
= Bending strenzth;

= thermal expansion, //

Deperding on these results we can distinguish two different
groups of tiles:

) water absorntion = 20%

2
hending streangth = 120 kg/em”

1)  water abgorstion =

pending strength = 135 ka/co

The thermal axpanrsion zreph is shom in Annex I. The coefficent
of thermal evpansion checked in the range 20°C < 3500°C is

66,04 J107"
mith the usual vmlues)

1 "
on” (this 7alue i3 3iigh“ly lower when comparad

contd,...(3)




(3)

Je FPREPARATICN OF SXPERIMENTAL BCDY MTIXTURES AND
TESTINGS(FIRST PHASE)

As the working conditions in the factorv are different from
those of the lab,, we decided on the one hand to check the
nroperties o Lanka WallTiles body mixture 23ing the nowders,
collected before pressing, from the factory ! LiL/F) and, on
the other hand, using the same composition the tilsg were
produced under the CRDC conditions (LAL/A) for comparison

results.

In the LAL/B composition we tried to reduce the pyrophillite
content to 14% (instead of 24% in the »wssent troduction body

mixture)

L¥L/C,/Z,/® and /H were prepared usirg local raw meterials in
different percentages ocnly. LUL/D intrcduces the MYatale Feldspar

on & exvperimental basis,
All the comrositions are shown in Annex II.

The body mixtures were ground by the wet method using the
ball mill and screened by O.125mm sieve, The powders cbtained,

I

after addition of prover suantity of wmter by soreying , were /

sressed i~ the loboratory zresz at 310 kg/cmz(specific

pressure) in 4 = lem cnd 4 x 12 cm tiles.

The 4 x 4 cm tiles were fired in the gradient xiln ap to 1150°¢
(4 hours firing cycle from room termerature o maximm temp, )
in order to determine the changes in shrinkage and water

absorntion of the tiles with the increass in temperaiurs,

The 4 x 12cm tiles were used to check the £6’lowing ~ronerties

(before and after firing in a 3mall alectric kiln)

- expansion after oressing (%) ;

- green bending strength (kg/cmz);

~ Het to dry shrinrkage (%),

, 2
-~ Jry beading strenzth {xz/cm”);

- Dry to fired shrirkace(?) ;

. ?
~ fired Sending s:renceth (kg/ca™);

= wmtar aSzoration {F)

£y

« 1nss on igaliticn 7 g

Aan bA
sontde. ..




Subsequently decending on ihe above detarminations, a few bedy
mixtures,

of these salected tody nixtures and the reaction with the

were selected. The %hermal expansion (fired pieces)

deflocculants used in *the Balznzoda factory were determined.

PH.SE TESTIVGS

RESULTS CF THE FIRST

All the resulis were record=d 4n the

The moisture contens of Sie cowdars

a aigher water content (7,277, The

ccmpogitions before Ziring were 3imilar and alwars good.

The)\ results of the gradient “iln firings in the CS2C {maximum temperature

115 °C but biscuit firing temeraftiure in

1}0000 in the tunnel xiln) always snowed
/

the Balangoda factory is

oscillating values regarding

water absorption; this teha~vicur was due meinly to the presence of caleite
(dissociation reaction of carbonates with releasing of carbon dioxide)

and too fast firing under lasoratory conditions,
of LAL/P was little lower ccmnared with all the other mixtures (the
different

by the differencesir‘grinding and prevaration of powders in the <actory

Dry %o fired shrinkage

regults obtzined on the 3ame body mixture can be explained

and in the l2boratory)

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

in a 8light increase in the shrinkacge,

In the L¥L/D sample, feldsrer reacis as flux only at a temperature
around 1150°C but not % lower femmeratures., However all *he composit-
ions have a great stabllity with the increase of
Por this reason (grea*t stability) i* was decided to Zire
tiles not only at 1100°%¢ {same temrerature as in
tunnel kiln)but at 1050°C
(from room temperature

the Balancoda factory
too. The firing cycle was about 5 1 30 min

to the maximum termerature) without scaking




~N
\Jb
~

time (3 hours sgoskin.

time at maximum temrerature in the factory).

LAL/A and LWL/3 showed similar shrinkage and water absorption; the
bending strength is slightly higher in LWL/A (probably due to
finer grindingz),

It 1s also very important to note that decreasing the firing temperature

0 .
by 5S0°C , we have only very smell changes in the technological
preperiiss of ths tilss, which remain, in 30y case good. Tne LWL/F

(powder prensred in the factory) had a lower bending strenzth and
shrinkage and a slightly higher #ater absorrtion, comrared with IAL/A

(same comnosition but different preparation methods) and LAL/B,

The body mixture of LWL/D does not give good results, because the
feldspar do=s not act as a f1lux at these temperaturss (1100°C aﬁd
1OSO°C)and the tiles show a low berndin> r~*-ancith, The body composit-
ionsg, excluding oyroohillite show a2 deterioration in the techmslogieal
proverties of the tiles: among there, " 'T/7 is cne of the best //
(considering shrinkaze - wter acsorpiicn - bending strength) sut cgiy
the shrinkage is similar %o the one shomm br thos: bodies prepared \
with oyroohillite, while wntar abgorpticn incresses and bending strength
decreases. The colour of L¥L/A and LUL/2 ic w=niser than those prepared

without vyronhillite,

2 . . R
The loss on ignition a2t 1100°C shewed an increase with %he inerease of
caleite, ball clay and kaolin content and witn %the r=2duc%<:n in ihe

content of pyroohillite.

Regardingz the behaviour =7 the different hodv cormmositicns on the addite
ion of deflocculants ( i% wry decided to creck snly LAL/A,/B and /C, as
the nthers were not of any interest) *he srme chemicals were used and

the game nercentages as in the factor. { 2.27 nentagodium - 0,33%

P
T

I

sodtum 3ilic~te) and a z%tandnrd wnter zontens af 1

.



The results o2 this test, which is no% an accurate one, a2re shown in
Annex IZI, All three body compositions aad a very gcod reaction
(viscosity z2round 160 - 130 c?), using the atove parameters.

The thermel exrtansicn anzlyses are shown in Annexes IV (sanples fired
o}
at 1100 C ) and V (samples 2irad at 1050°¢).

The coerficients of thermal exrans*sn (checked in *he range of 20 -
SOOOC) for tiles 2ired a% 1OSO°Cwer9 c¢Zten a 1little higher as

usual when compared with the others fired at 1100°C ; decreasing

the pyrophillite content, we ncted a decrease in the therml exransion,
The values of LAL/C were law, commared =mith <4z SthersSe Leu/T

showed lower coefficients of thermsl expansion than LVL/A {(influenced
mostly by a different grinding methol) and LWL/3 ( these swo, at

1050°C and 1100°C , have good velues).

PREPAR~TION CP EIFERIMENTAL BODY MIXTURES AN2 TISTINGS (SECQND PHASE)

Following the 2irst range of testing, we desided %o carry out new
experiments (second these) in order to check *he possibility of re@ﬁé-
Ing water 25>sorption of the Zired pieces, adding a strong flux in f
the body mixture, which weuld react =% such lcw ‘emperatures pre-

valent in tne Balangoda fz2etory (feldscer wes of ne uge, in this case),

¥e next zrve our atitention %o the use of 7lass reiact  (already

used at the Negombo fnctory <« the CCC, Zar whe manulacture of sanitary-
were) and *his was insroduced 13 a4 o v taria s Zirat in the

present bedy mixsure, uled in the nrcductian 3P $iles

{
er in ~ha TVL/C s~mpositiom, then refarred %o 218 LYL/I,

(=]

[ 4

2

Annex VI an~wmg the new exDerimental conmrosi*icnz -
All tasts diane on these two new mixtures wyere the s52me ag those ilone
£0or the n%her samples (Zirst phasze) 2nd %he regults 2re shown in the

tecnnologic~1l sreets anclosed,




(N

The values obtained on unfired nieces were in the usual range,

The zradient kiln firings showed agein oscillating results (same

reasons explained as in 4,), but the check on 4 x 12 cm tiles -
permitted us fc note that the water absorption was reduced to 18,5%
(both in LAL/I and IWL/L) firing at 1100°C . Unfortunately, at the

game time, bending sirenzth decreased and shrinkage increased in

LAL/I, when ccmpered with LWL/A and when L#L/L was compared with

LAL/C, the results were slishtly better, but not completely satisfactory.

The deflocculation tes® (Annex VII) gave a2gzain zood resul:s,

The thermal exnansion of LIL/I showed negligible diZerence, when
compared with LWL/I (Annexes IV and V); in LYL/L the tbhermal

expansion w#2s not determined,

6. CONCLUSICNS

According to the laboratory tests done a%t the CRDC, Piliyandsla, we can

/

|
le It avpears that 1%t would not te -ossible %o replace the pyrophillite

conclude as Follows:

in the body mixture *otally with lccal row materials and to maine

tain ths same quality of the wall tiles,

2, Tha pr=sent body mixture could te chznzed 3y decressing the
pyrovhillite nereentaze from 249 to 14 (rcommosition LAL/B)

Flth negligible d:Zrerances in the odraoc-rfilas or <ne tiles,

. N
3. ™ isgily ?iriaz temrerature oanld Ba raduced oy 30 C {(from

[y

4, 2a2garding the atiemnt %5 reduce the wroier 1bsorntion of the tiles:
- Pfeldsnar 4id na% act 13 2 flux 2% %ne low temueratures mentioned,

- glzas relects, =when uged reducedi ¢he water abgorntion but some




5¢ In the oroduction of tiles, at nresent, there seems to
be twa different zrsups ¢? %ileg (1ifferent bending

strength snd woter abscrntion), orobably due to the

presence of two diffsrent presses in the Zactory.

It is obvious, *that the nogitive resulis mentioned in -oints
2) and 3) have to be confirmed by semieindustirial tests done
at the Balangcda Faectory, as 1t is known that laboretory

conditions are differant from those of Lhe factsry,

¥, Corsi

ML
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Nedlyawela

-Bull clay(yellow type)

Balangodla raw Kaolin

Balangoda Calcite

Hattandiya ailica

sand

Pyrophillite(Korean)

Mataule teldspar

sisoult rejects

LWL/A*

34.6

10.4

13.3

17.5

100.0

10

* Same

LWYIL/B

ot
o

36.6

14.4

14,8

20.0

14.2

100.0

10

BODY MIXTURE COMPOSITICHS

LWL/C IWL/D LVL/E
% % R4
3656 39.1 “0-0
26.4 14.4 28,0
17.0 14,8 17,0
20,0 17.5 15,0

- 14,2 -
100,0 100,0 100,17
10 10 10

composition as IWL/P (production body mixturae)

Annex II

LAL/F

Iy
B

40,0

100.0

10

LAL/G
%

40,0

23,0

17.0

100.0

10

LT./M

100,0

10
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Reasultas of lmboratory Ordet No. 1381 given by

Mr.M.Corsi
Sample Viscoaity(eP)
AL A 160
LWL B 160
WL ¢ 180
.Sodium Silicate = 0,33%
Panta Sodium = 0,2%

Water contan® of silp 3 I5%

Gehalr.G.B.Gaspe

Research Officer - Pilst Plan?

13th Nov, 1986
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Dediyawala ball clay 34.06 36.6
Balangoda raw kaolin 10.4 26 .4
Balangoda eélcite 13.3 17
Nattandiya silica sand 17.5 20
Korean pyrophillite 24.2 -

| _:;;_——- . 100
?&scuit rejects "7 7
/Glass rejecta 13 3

(°) Same composition as LWL/A but with addition of glass rajects

( LX) ) " "n " LWL/C " 1" L] it ] "

Annex VI




Results of laboratory Order No., 1981 given by Mr.M.Corsi

Sample Viscosity (cP)
I 130
L 180
Sodium Silicate = 0,31%
Pent> Soediun a 0,2%

¥ater content of slip = 35%

A
Tﬁ\<i

L

G.*.,A.G.B.Gaspe

Y
1

Regmarch Officar - P{lot Plant

13th Nowv, 12764
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CERAMIC RESEARCH LABORATORY
' estabilshed by
N . United Natlons industrial Lavelopmerit Jrganization (UNICO)
c anda Cayion Ceramics Corporation

N P'llyandala

Sth March, 1986,

s

Result of Laboratory Order No.1567 given by Mr. Sarath Silva

{

!

¥

g Samples: - 1. High Cast .Ball Clay

t

¥ 2. Dediyawela Ball Clay (Blue)

3. Dediyawela Ball Clay (Blua with yellow surfaca)

Test:- Sinultanecus Thermal Analysis
Procedure:- Yamples were collected from the Piliyandala

Factory. Care was taken t»> Eollect representative
samples. three samples were dr:ied and gqround

. feparately under identical ceonditinns. Samples
were kept in a desiccator, until they were subjected
to analysegs,
In this analyses :only the heating-up grogram
was taken into cons:deration.

Instrumental Parameters

TG Mecasuring Range = 50 mg.
100 /UV

DTA Measuring Range
Derivatiocn Measuring Range = 100 uV;Filter 4
X =4, T =35
o) n
. o] -1
Heating Rate = 10~ C min
1050°%¢

Final Temperature

~

Results

1. High Cast Ball Clay = (see curve STA 39 )

Weight of sample used = 99 mqg.
Evaporation of physical watar was observed armund
"30" Characteristic endothermic peak of depydrat-

il o

SN .
iocn of Kaolinites was registered av S66°C. Thig

peak antributes a loas of weignt nf 6.2 m5. Also
and exothermic peak at 975°C roprosents rhe

s Formarsinn.

Metakaclinites > Mullitos

Ay other minerals were nor indisated on the OTA curve,
[ R
Meignt Logs thant has raken olase ar SH0 0 ohowed

18
A zaotinite zontent of 45% 0 the samplo.

; . 1 . i '{‘ N
v srder to cheoor the rnnuq*nbL-Ls{ n€ the resuls
Aous ance ataon, (naa

Do ehns aqalusts wen car e,

£




7 - e XA YO R&ESEARCH LAECRATORY

. establighza ty
;‘ United Nallcng IncUsirial Ceveigpment 2rfarizatian {UNICQ)
7 and C&yian Ceramics Corpcratien
2.
Pitiyanacala

Order N¢.1557 {zzned. )

curve STA 100) :aig analysis also showed a kaolinits content

of 45.5%, ‘
' Possible Reactions .
ol
b Kaolinites §§9—S-r oMetakaolinites
; etakaolinites -259—:>- Mullites
2. Dediyawela Ball Clay {Slye) - (see curve STA 101)
Reight 3f the sample used = 1901 mg.
4 small endothermic reak was observed at 290° C. hen the

characteriscic peaks of kaollnlteJ {an endotherm at 550°%

.amd an exotherm at 963 C) were aiso observed. A very small
inflection was registered cn the DTA curve as 4900C, at

the very- beginning of the endotherm of Xacliinites ---» Metakaolinit
formation. Endothermic peak at 230°:

W

nd the 1nflecrion at

oA ‘ - .
3507C may be attributed to the presence 57 Gibbsite, Hcwever, /
Gibbsite gave a very weak signal =n the curve. !

Xaolinite zontenrt of thls samplie was

[ e

cund £ be 31%,
Repeated analysis of tﬁe same sample showed a kaolinite
content of 52% (see curve STA 103

Possible Reactisng:-

: ; 260 °C
Gibbsite -£2d_>, 3oehmite
¥ - :‘.l(OH/B ¥ - ALCCH
Bocehmite aceoo o E-Alz
X - ALOCH -
Kaclinites --5Q——-» MetaxanlinL=es
lo!
. . BY S
Metakaolinites -222_Z_ o w11ieas

£-RD analyses alsc indicares the oraseng

LY
L Y

sample.

3. Dediyawela %all zlay 7ellowi* ~igee ~yurwo 27

[

Weight 2f the mele uged = 193 me.
This samcle sn-wed a Mloeralagical compesieian o

that of the 32il.s cslaur ~lay samol:

T
e}




;@ii CERAMIC RESEARCH LABORATORY
egtablished Doy
Unmited Nat o 1 auatrlal Cevetcpmaent Crgamzaticn (UNIDC)
w..d Ceylgn Ceramics Corporat:on

3.
Pitlyandala

N
Qrder No. 1367 [(contd.)

L A

kaoclinite ccntent of 53¥X. the content of Gibbhsite in this

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

sample.
! L.
; Summary of Results
§ Sample Gragh Kaolinite GCibbsite
_“ ccntent
f High Cast Ball Clay 5739 45% nil
« ' High Cast Ball Clay STALQ0 45.5% nil:
o (repeated)
Dediyawela Ball Clay (Blue) STA 101 51.0% yes
Dediyawela Ball Clay (Blue) STA 102 52.0% ves
(repeated)
Dediyawela Ball Clay (vellaw) STA 104 53.0% yes

* Only the gurface of thellump of clay was yellow.fhe 1intericr
of the lump was grevy in colour
r* ‘The peak ccrregponding to Gihbbsite of the Dediyawela Clays
was small in ccmparison to trhe High Cast Ball Clay. ;
High Cast Ball Clay apcears tc have & nigher content fc org#nic
matter, than Dedivawela Ball CTlay.
In addition to the above results, I wculd l:i:ke to give results

of the previous analyses on Ball llavs.

Sample Date Sraoh No. Kaclinite Gibbsi
Content '
High Cast 2all Clay 20/09/85 3TN 75 20.6% nil
Dediyawela Ball Tlay 18/09/85S STA T4 34.0% yves
Lanka San Shread Ball
Tlay 23/12/8% 3TA 3S 49.0% nil
EWYA Bail Clay 20/0%/38 3TN TS 74.6% nil
ZWVA Zall Zlavy 23/12/8¢ 37TA 2A sd.5% nil
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~ENTRY

CERAMIC RESEARCH LABORATORY
estaplisted Cy
Uniteg Nauons incusiratl Devetopment Orpamzation (UNIDO)
and Ceylen C=z2ramics Corporation

Prliyanda.n

14/2 /86,

Tant Raoults 22 fshcrabcory Ordsr Nog

305 given by ¥r, M, Corsi

Particle Size Analysis of Dedivawmla Tallow and Black Ball Clavys

-

Particle 3ize Diamoter Dediyewela Dediyawela
lesaa than um 2all Clav-Tellow Ball Clay-Bleck

40 28.79 % 98,80 %

20 18,03 % 58,25 %

15 97,52 % $7.62 %

10 97.07 % 37.25 %

5 95,78 % 95,80 %

] 81.20 % 2,00 %

2 87.00 % 28,50 %

1 70,15 % 77,50 %

Residue on 0,063 =m siave 0.77 5 0.82 %

|
L S waasr
A,S [ Pﬂnnil‘ et

Research 0fficar
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- s [N

Tegt rogulis 22 Lapsratorr ordsr jio 16863 ziven oy MNr,Corsi

Par<icle sizs analycis o2 Jediyawela DBlue 3allclay.

Particls size Diapater Dediyawela
lems than um 3lus Ball Clav
40 98.80
20 98415
15 97,60
10 - 97.20
5 T 964006
3 92,50
2 89415
1 73400

Regidus on 0,063 cm sleve is 0.50;2

A.S.?annila
Rogearch Officer =Fhysizal “aboratery
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Reculta of laberaiosy order No. 1891 given by Ur,Corel

e OTROFASUTS Jatepr Absorntien .
°C Blagk tall olay Ysllow Zallclay Blue 2allgla-
1050° 29,0 2444 26.2
1o80° 24,0 21,7 2243 ‘
11ee 16,4 17.4 17,0
11400 C.0 12,4 1042
11700 2.0 Te7 Jed4
12009 1.5 3.6 0.7
1230¢ 1.0 1.2 0.6
12509 Co6 0o 0.2
Temperature Shrinkoge
°c B Za)l z a1 .
10500 . 5.0 4ed 5.3
108g° £,0 549 649
111Qe 12.0 Bed 10,4
1140 15.3 11,2 140
11T0° 17.6 11,6 17,2
1200° 1847 1545 18.7
12200 18.7 10e7 1940
1250° 13.7 17.7 19.2 '
A

Rumuds faq&kody

Aegecrch (221cer «Ptyadical labgralory
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AnsX VIIXZ

Paaults of Ladorztocry srder No. 1883 siven by Mr.lorci
Dn?locsulatiogn Toot
Descripticn of Sammles =a)Dlack Ball Clay
b)CElue Ball Clay
. . ¢)¥ellow 2all Clay

d)Hycast 2all Clay

JLaulvusany : cave
a)3lack 2all Clay - 14057
Deflccculant demands bH)3lue Zall Caly - - 1,1%
' : of the clay ¢c)7ellow Zall Clay - 0.3

// d)i’yeast Ball Clay - C.5%3

SHp Tensity = 1.3 g/ml

Gallenicamp Torsicn Vigccemeter was used Yo measure the viscositye

(Graphs Annexed)

by oy
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Ged.A.G.3B.Za3pe

Regearch Cf2icer - Pilo¥ Plant
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