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Summary of Reco~mendations 

i. The formulation of the Piliyandala Transparent Frit 

as well as of all the color glazes manufactured with 

it should be revised and reaesigned. (2.20) 

2. Such redesigning will most likely take the for~ of 

substitution of the present transparent frit formula 

by another possibly a lead-bearing one cf which exa~ples 
have been offered in Annex I. Retter glaze body fit 

and improved texture will be aimed at. (2.22) 

3. The re-designing of the color glazes coul=, apart fron 

frit substituti~n as per point (2), be accomrlished 

through the introduction of new stains, exa~ples of 

which are giv~n in Annexes II and III. They allow to 

be used in much lower proportions thus contributing 

less to the viscosity of the ~olten glazes. (2.20) 

4. More at~ention should be given to the frit-~aking 

operation. Its duration should be better controllec.(2.24) 

5. Better controls of the particle-size distribution, 

slip density and all the rheolooical properties of 

the glaze-slips should be instituted. (2.24) 

b. The frits shown in Annex I should be further i~orove~, 

reprocuccd and tested under factory conditions. (2.22) 

7. Since there are strong indications that t~c Piliyanjal~ 
earthenware body exhibits a short densificatio~ range 

reciesi~ning of i~s fornula with the view of eli~:ina~­
ing its Colonite content is strongly ur~ec. (2.30) 
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3. To avoid "spit-out" exclusively fresh bisquit for 

overglaze decoration (2.83) should be used. 

9. Should this not always be possible the practice of 

slight opening of the backside of plates to facilitate 

faster eli~ination of the de-sorpted vapor should be 

intorduced. (2.83) 

1 0 • It is strongly reco~rnended that the Ceramic Research 

Laboratory give assistance in the field of design, 

art-gla~e development and supply to the handicraft 

centres operated by the Government's SQall Industries 

Department. (3.00) 

11. A Glaze & Color Section staffed by its own off~cer 

and suitably equipped (Annex IV) should be establish­

ed as a part of the Ceramic Research Laboratory (4.00) 
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Int!:"c:dt.•ction 

Within the framework of the UNICC Project US/S~L/72/2207 

Ceramic Research Laboratory, Piliycndala, Sri L2nk~, 

~r. Ian Knize~ has been appointed Consultant in Glazes 

and Colors with the duration of three nonths. Attach-

ed to the Ceylon Cera~ics Corporation he was to assist 

in the setting up of its central auality contrcl and 

development laboratory and to adivsa on its effective 

use within the field of specialization. Accorcing 

to the Job Description US/SRL/78/207/11-55/32.1 .B 

-1. Assess the present level of procuction technolocy, 

C;Uality control anc resea!:"ch in the field of 

glaze and c0lor manufacture and application anrl 

identify a:eas of possible i~proveuent in keep­

ing with ~arket re0uirements; 

-2. Scrutinize the currently applied glazes and 

frits and define the scope for gradually 

replacincr i~cortad ~aterials (frits, nxide l 

re2dy-~ade glazes) by locally prod~cec ones; 

-~. Demonstrate how the laboratcry c2n contribut~ 

to the developnent, manufactcre anc testin~ of 

frits and glazes ar2 initiate appropriate 

cctivities in this respect; 

-4. Develop a ranne of frits an~ qlazes for the 

use of incig~nous r.rt ~otteriBs; 

-5. Define the neec:! fer ;idciition.:il ';!r;uin:.~"'!'lt 

r~nuired by the 1~0or2tory to ~nh2ncP. its 

P.fficiency in t~i3 fielc; 

. 
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-5. Prepere local staff to continue the work initiated 

through extensive on-the-jcb trcinincr. 

Apart from endorsinry the Consultant's frame of reference 

the Corporation's General ~anager stressed the i~pcrtance 

of periodic lectures to the Staff in the f ielc cf his 

specialization. 
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Summary of Activities 

Immediately after arrival in field,th~·Coosuitaet 

1) carried-out an investigation of the conditions 

under which earthenware (crockery) is manufactured 

in the Piliyandala Factory. The above investigat­

ion concentrated on the assessement of production 

losses due to defects of ouality, proceedinc later 

to the analysis of their causes. 

Ko separate invsstigation has been ~ade of the second 

earthenware factory of Negombo ~ecause the materials 

used there were the same as at Piliyandala. Further-

more, as this Consultant has been able to establish at 

the time of his previous visit to the Ceylon Cera~ics 

Corporation's facto~ies, manufacturina ecuiprnent and 

consequently the pr0cesse~ were much the sane in both 

plants. This Consultant's findings and conrlus!ons 

are Mutatis Mutandi2 applicable to either factory. 

2) Taking advantage of che ecuipment at the Ceramic 

Research Laboratory, the Consultant then determined 

so~e of the parameters of the Bo~y/Glaze conplex. 

The aim here was ta ascert<in to wl.ich extent .~ertain 

raanufacturi~g defects could be traced to th~ 

cheracteristics of the Eady/Glaze co~plex. 

3) Following-up on the information obtaine~ as oer (2) 

the Consultant de~onstrated the for~ulation and 

preparation of glazes differing in their cc~position 

and certain parameters fro~ these preb ntly e~ployed 

at the c.c.c. 

4) Still ~ee~inn to his fr2~e of refe~~nce h~ also cevelop­

~d a~c dP.~onstrated the prep?r~tion of cert~in nlaze 

stair.s; t'.:~ air:s c11rsuec here were twc: (a) tc as-

certain whethor ~na to w~at A~tent the 2~oeargn=2 of 
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through the use of stains for~ulat~rl on a soDewhat diff­

erent principles; and (~) to increase the ran0e of color 

finishes that could be made available to the c.c.c.•s 
customer thus enhancinc the sales appeal of the crockery. 

In his lectures t~ the C.R.L. 's staff the Consultant 

demonstrated the principles involved in the developrent 

~f glaze formulae. The example which was chosen was the 

developnent of a low-111elting gl2ze fornula for the use o: 

handicraft potters. Here the Consultant de~onstrate~ the 

effect of the ingredients and of their combination on such 

overimport2nt paraxcters as e~panaivity (which central nlaze­

body fit) and lead release in the case of lead-bearin~ 

glazes and water-solubility of lead-less ones. The use of 

both, the molecular and the percentual ~ethod was shewn. 

The Consultant also, 

6) Tr2velled to Meepe to obtain from Lanka Refractories crucibles 

necessary for his work. Advantage was ta~e~ of their 

opportunity to visit the plant itself 2nd ?.ssess for futur3 

ref9rences its potential; 

7) To assist in bolsterin0 Lan~a Refractories sales gffcrts, 

the Consultant, invited by c.c.c.•s General ~a~aaPr, 

visited in the co~pany of his internztional colle~aues 

the Cer.ient Factory of Futtala~.'· 

::;) Towards the end of :•is :~ission he also visiteC. saver2l 

2rtis2nal centres: 

e) a pottery shop opereted by the Ceylon C~~2~ics 

b) Govern:.~ent LanGcraft3d Cera~."ic ci:1l: Tr2ininc Centre 

of :.arac;octa, ~~elcniyr, c;iar~tc~ Cy the I:;.::'.)r_~t:-·e:lt 

o f S: .: a 11 I n d u s tr i e s • 
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2.00 Glazes and Eo<lies at the Ceylon Ceramics Corporation 

2.10 Present Glaze Formulations 

Eoth the Piliyandala and Negombo factories use a trans-

parent and an opaoue glaze. For brevity's sake they will 

be from now on refeDred to as ! or £ respectively. 

The molecular formulae calculated from batch recipes, as 

Rhown in Annex I reveal significant differences. Follow-

ing normal procedures the 17\ Zirconiu~ Silicate smelted 

with other ingredients to produce frit o was disregarded 

in the calculation. 

The most notable feature of either frit is the absence of 

lead; this is not quite usual tor earthenware glazes ~atur­

ing at Piliyandala gloss temperatures (about 1060° -1080°c). 

The proportion of alumina is just about right in frit O; 

in frit T alumina is about 0.13 eouivalents too high; that 

circumstance may help to explain some of the characteristics 

of the glazes compounded with this particular frit. 

These are colored glazes; green, blue-green, brown, pale-

blue and yellow glazes have been used in the past. At the 

time of this Consultant's presence only the green and blue­

green glazes were being produced. 

2.20 Glaze Problems 

The Consultant cbserv~d considerablP pinholin~ specially 

in the green-colored glazes. This condition was, obviously 

accentuated when application thickness was too heavy. There 

was, also, considerable disparity in the glaze thickness 

most probably due to a conbination of factors li::e the high 

viscosity of thP molten qlazP and heaviness of aoplication 

thickness. The latter is unaoubtedly caused by (a) variat-

ion of water absorption of the bisnue nnd (b) lack of control 

of the qlaze-slip consistency, vis~osity and thixotroohy. 
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~he fundamental ca~se of the observed pinholing is, of 

course the high viscosity of the glazes at the gloss-

firing temperatures. This is the reason why all 

Piliyandale glazes show a te~dency to pinholing. 

Leadless, alkaline g1azes are, generally speaking very 

viscous but the presence of Zircon in them does not help. 

That Zircon-opacified glazes tend to pinhole is a very well 

established fact. Nevertheless, it is possible to prepare 

pinhole-free finishes but only under best conditions of 

formulation and application. 

One observation still has to be explained: the neavy pin­

holing occuring in colored glazes compoundec with frit T 

which is Zircon-free. The answer is that a fair amount of 

Zircoc is introduced even here i~ the preparation of the 

actual <Jlaze. Li compcunding a typical colored glaze, 3 

percent or more Zircon is added in addition to sane 13 

percent ot the stain. This, in turn may contain as much 

as 20 percent of Zirconium Silicate (plus as much as 25 

percent of silica & the same amount cf feldspar; contrary 

to what is so~etimes believed, feld~oar introduced into 

glazes naturing at te~peratures less than 1100°c does net 

act as a flux.) All these substances, i.e. Zircon,Silica 

and Feldspar are viscosity-enhancing. 

Tests carried out in the Gradient Kiln ccnf irmed the 

tende~cy of all Piliyandala glazes to pinhole when appli~d 

too thickly, i.e. over 0.020". Another fact revealed by 

0radient kiln was thet t~e incidence of pinholes increeserl 

with increasin~ firing temperatures. This is not unexpected. 

Pinholes are nothing else but craters left in the cla:e 

surface by exploding ~as bubbles that rise to it. If 

viscosity is reduced, as happens when te~peroture is 

raised, more bubbles rise to the surface causina ~oro pin-

holes. Under the conriition of the ~ra~ient kil~ l~ss pin-

hcles were obsPrved at 10S0°c than at 10~o 0 c. 
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The Lead-Release ProbleM 

The reason why such rather difficult glazes are prefer~ea 

in tha Piliyandala and Negombo factories is the fear of 

the poisonous nature of lead compounds. This Consultant 

would not want to minimize the health hazzard involved in 

industr:al uses of lead compounds. And still less does 

he want to change the way of thinking in this matter pre-

vailing in the Ceylon Ceramics Corporation. Ee beli.:!vGs, 

hoJever, that the matter must be discussed in th€ right 

- p1::rspective. 

The fact is that the so-called 'Lead Scare' originated 

with some le~itimate cases of lead poisoning ulti~ately 

traced to some indigenous pottery g 1 a.~ed with a mixture 

of rad 1ead and little silica and fired at low tem~eratuces. 

Ey the time tha facts involved in these cases percolated 

to the general public the facts became distorted and their 

meaning considerably obscured. With the rise of environ-

mentalist and conservationist movements the issue became 

emotion-1.:3.den. 

The fact remains, however, that today many years after 

the 

use 

events ~entioned above very few earthenware ~anufactures 
c leadless glazes for gloss ter.peratures betweer 10GO 

and 1100 c. That goes above all for the industries of the 

U.S. England, Gerr.any, France and Itoly. 

It is now fully realized that lead-release as deter~inecl 

by means of th~ various testing nP.thcds (SS ,;•.SP·: ,c r::AF'NOFI) 

is a function of for~ul~tion. T~8 f~ct th~t a leec-

solubility (net lead-release as deternine~ by the stenderd­

ized test no~ in use) of a sim~le lead bisilicet9 could 

be decreased fron the initial 4.59 percent to C.7 percent 

by an addition of 0.25~ e0uivalcnts cf alu~ina, has been 

known Eince 1936. 
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~ore recently, and more signific~~tly, work sponsore{ by 

the American Lead and Zinc Institute brought cut facts 

that help much in formulating low-lead-release glazes: 

1) A substitution of 0.1 molar eauivalent of lead 

oxide by the ecuivalent of a combination of the three 

alkali oxides, Li 2 o, Na 2 o and K2o has resulted in a 

50 percent reduction of lead release of a cone 07 

c;laz8 based on a Pb0.1.3 Si02 silicate; 

2} Si~ilar results were obtained through the use of the 

com~inetion of ~go, Cao and SrC but e~cluding sac; 

3} Addition of Zircon in amounts not exceedin~ 0.1 

eauivalents reduced lead-release dra~atically; 

4} Repeated lead-release tests result in its decrease; 

in one case frcn the initial 0.1 PPM to O.C5 P?M. 

The meaning of this result is that lead-releas9 of 

glazed 9cttery will de~rease with use. 

5} Lead-release decreases with decreasing glaze thickness. 

I~proved Glaze For~ulations 

The above principles h~ve been appli~d in formulating 2 lcw 

tei:ipe::::-a tu re c;:-1 a ze for the use of handicraft potter::;. The 

starting co~positicn is shown in Annex I unCer the nu~ber 1<. 

Due to the insistence on leac-free formulation ~ ccrr~spond-

ing formula 13 has been worked out. \t the tica of drafti~cr 

this report, the Consult~r.t ha$ not succeeced yet in procucino 

and testing this frit. This, for lac~ of facilitiRE (frittinr 

kiln). It :;;ust be keot in :nine th.=it lead-free crlt!Z~S 1··ct1 rinr 

at 250° to soc 0 c are extroi'.'ely aifficult tc for:~ulc:te. c: . ., l '1Ce 

they ~ust be based on the use of alkali~e c~i~es as bas3s, 

t~ey tend to crazn en bo~ies not hirh enoua~ in silica. If 

2. 1 ~~ a 1 i o :: i <'.! c s .:i r e r e ( u c e ci e n c 1' o r e r.i o r i ~ o c i c <'. ~~ c e d t o 

a~ t~is typ~ t0n( to b~cn·~c noro water-soluble. 

··' 
l 



~. 

~sr use at ?il~yen(ala en~ t·e~Ci bo rloss-firin~ te~peratures the 

::-.oleculc.r fcr~.~·..:lae of t\.·c lead-bearing frits 11 a:1c 12 are C'iven 

in Annex I. They have bee:1 in successful use fer nar.y yc.:;rs 

in several earthenware factories, givin0 consistently leae-

releas8 values under 5 PP~. Reproducef unfer Piliyandala 

con6ition frit 11 appearec 2 bit hard shcwin0 conscC'uently 

so~e lack of gloss. 

It is strcn~ly su0cested t~at a ~laze cf this ceneral type be 

The final comcosition will st2nd sone-

where between that of frit 11 and 12. ~ue to lac~ of ti~e anc 

facilities this Consultant waA not able to nake the adjust~ent 

hir.self. The arrived et composition shoule then !:le sc.•el t-

ea in one of Piliyancala'srot~ry frit kilns, choosinC' fer it a 

ti~e ii-1r.1eciately follo'lll·ing its relining. 

The Consultant believes that apart fron aiving a better pinhclc­

free finish it will per~it better color development expecially 

fron chro~e-calcium stannate stains. If proved satisfactory 

it could, with advantage, substitute the presently used glaze ~ 

expecially in view of the fact that sa~e does not fit well the 

Piliyan~cla body as will be discussed in a subsecuent section. 

Ther~al expansion and Glaze Fit 

It is extrenely difficult to evaluate glazes ignoring their 

therG6l e~pDnsivity~ glaze-fit and with it crazinn resistence 

depend on it. 

hccy co:nple • 

These two are, of course, f~nctions of the glaze/ 

In other words the expansivity of the bo~y has 

to be known as well. 1:0 neter'."''.i nations cf ther::i21 e :.:pans ion 

could be ~a~e during the Consultant's vork at the Laboratory. 

(The Eetzsch Differnetial Cileto~eter was out of co~~ission 

an~ pert c: it has b0en ~hioped to Gern~ny for rery~irs.) 

~~ indication of the glaze/body fit can be obtaine~, however, 

thrcunl1 co~parin0 modcli of rupture cf cngle~e6 2nd rlazed 

burs. ~his the Con~ultent hes done with both of the ~lazes 

I 
1 
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used in the Piliyand3la factory. The obtained results showed 

that the bending strength of the b3rs glazed with the ~ 

glaze exceeded that o! the unglazed ones by a fector of 1.3 

( 635 kg/s~.c~ a~ainst 434 kg/sq.cm). Cn ~ha han~ application 

of glaze ! lowered the ~odulus of the bisaue body by 3 percent 

( 463 kg/sc;:.cr.1). The bcdy covered with glaze C is, therefore 

in co~pression while glaze T either induces a slight tension 

or is, expansion-wise, in equilibriun with the body. 

Thase results are confir~ed by the crazina resist2nce of the 

two glazes. Eoth, actual tests carried cut by the Consult2nt 

himself and exa~ination of the factory' own records indicat-

ed that under conditions of Piliyandala's ~utoclave test (~ne 

hour at 50 lbs. per sq. inch ) the~ glaze dces not cr2~9 

even in five succeessive cycles. On the other henc objects 

covered with either glaze T or any of the colored ones co~poun­

ded with frit ! developed craz~ lines in the first exposure. 

Cne hour at 50 lbs. per sq. inch does ~ot represent very 

drastic conditions. ~ormally autoclaving should be carrie~ 

out at 125 lbs. per sc. inch or the duration of the test e~ten~-

ed to five hours. It may be concluded, therfore, that the 

glaze ! does not fit t~e body it is used with. 

ns regards glaze ~ 1 there is nothing wrong with it provided 

that its tendency to pinh0ling can be checked by steppe~-up 

controls of viscosity, applicetion thickness and 0rin~ing 

fineness. The glaze-fit is e::cellent; c:pparently enouc_;h of 

the silica of the added Zirconiu~ Silicate rR~~ins in sclut-

ion to i::1part the glaze a lower th3r:-:i.=l e:·:!)ansicn, this 

un prove <1 as sur.p ti on being ref lee tcC: in the riOdu 1 us of ru ptur~ 

Ii~ures ~uoted abcve. 

1 
( 

, 1 ' 
~ 
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Control of the Frit and Glaze-Nakincr Operacions 

The i~portance of a close control cf all the para~eters 

involved in producing : defective <:_!laze finishes as 

discussed above can not be over-e~phasized. Such 

controls will particularly include the following:-

1) Maintaining a uniforra fritting ter.pcratur~; 

2) Unifor~izing fritting ti~e; 

3) Closely controlling the grinaincr fineness 

through naintaining consistently unifor~ 

water/solids ratii and grinding ti~es; chec~­

ing par.ticle-size distribution. 

4) Maintaining uniforn glaze-slip densities. 

The Eady 

~oisture Expansion 

The crazino results cuoted above in 2.23.do not incicate 

o~ly t~at the transparent glaze is unsuitable for t~e 

body it i~ used with. There is also ~ore than a suspicton 

t i1 at its n c i st u re e :: pan s ion r:1 a y be t co hi~ h • Exac;inat-

icn of the body fc1mula showed that no special efforts 

were ~ade to control this parar.eter throunh j~cicious 

adcitions. 

The atte~~t was ~~de to ~easure the ~oistur~ excansion 

of the f actory-prcduca oody. Result cf the firs~ autc-

claV3 exposure failed to confir~ above suspicions; 

there wDs no moisture e~pansion; in earthe~ware bodies, 

<:in unheard-of phe:io:.~enon. Absor,tion ~eter~inatic~s 

in the coisture oxpansicn speciMens showed it tc be 

less than 1 percen~ which c::ol<lin~ tha oc6 res11lts 

ri=.pcrt:c a'.Jcve. 

Th c IJ s ·~ cf ::: u ~ 3 ct i ct ? l u :: es in E 2. rt hen'·" ere E o c1 i cs 

'.'." u t st i 11 an o th c r conclusion could b c c: r 2 ~:n fro r:' t :1 es'.'.'! 

:::-2i::ults. 
ion rc.n~<-•. T:1 is, i'f t r12'e, 

! 

' ,.\ 

' 
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dolomite used in the body. Eutectic flu~es like Cao 

and Mao are known to produce bodies with a short 

vitrification range. This circumstance probably e~plains 

the reportedly very wide variation in the absorpticn 

which ar~ being observed. Elimination of the dolo~ite 

from the body formulation suq0ests itself. 

"Spit-Cut at Piliyandala 

Information secured at the factory revealed that "spit­

out" is endenic at the Piliyandala factory. Contrary 

to what is sometires believed, "spit-cut" is not a 

c:rlaze probler.i; its a body proble~. With earthenware, 

"spit-out" is ncthing unusual. Unfortunately a sure­

fire remedy has not been found yet. Since the pheno­

menon is caused by de-sorption of the hunidity adsorbec 

by the glost ware while in storage, "spit-out" can be 

avoided by usincr for over-glaze decoration exclusively 

fresh ware directly fro~ the kiln end never one that 

has been stored fer sc~etime. 

It has also been found that assistinc desorpted w2ter 

vapour to escape orevents "spit-out". This is actu2lly 

done by drilling s~all orifices into the back of the 

plates or by openin0 passa~es in the glnze coating by 

~eans of hitting it with a sharp-pointed steel tool. 

In the effort to avoid, er enyway, reduce the incidence 

of"spit-out" one :nore factor has t,1 be consicereci. E"­

perience has shown that other factors beinCT the sa~c, 

both the dearee ~nd intensity of "spit-out" verias, 

somehow, inversely with water absorption, especially 

if sa~e is under 10 percent. ~ere e~actly there is 

~uch less "spit-out" at absorptions cv~r 1C pArsent, 

12 percent bciD0 C8nsiccr9G best. 
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This well substantiated phenomenon is being explained 

in terms of the assunption th~t at higher absorptions 

the pore system is more continuous making the body 

more perneable thus facilitating the ventilation of 

the de-scrpted hu~idity. 

Another tentative conclusion but one to be seriously 

considcrec is that t~e shorter vitrification range cf 

the Piliyandala body which favours extreme variations 

ot water absorption is rnore likely to produce a higher 

proportion of less porous dishes nore prone to "spit-

out". This could easily be another argument in favour 

of eliminating the dolo~ite from the body for~ulation. 

Glaze Stains 

The f ornul ·.ti on s cf var irJUS glaze stains was der.ions tra ted. 

The tested formulae are shown in Annex II. As naybe 

appreciatec the color range is confined to cobalt blues, 

greens and browns, for which materials were either available 

at the Piliynndala fuctory or could be acauired in Color.be. 

Stains of Annex II were tested in both glazes O & T. 

Additions generally varied froM 1 to 5 percent. ~io st of 

the times 2 percent were sufficient. Pleasing hues were 

obtained. Th~ proportions of stains that have to be a~de~ 

are, as May be seen, considerably lo~er than those of the 

stains presently in use. This has a double aavant2~~- In 

the first olace s~aller proportions of steins increase the 

~clten viscosity of the glaze much less. 

stain volu~es hevc to be processed. 

Secondly lesser 

Only one yellow stain Ko.36, the for~ulation of which ~i6 

n o t require ::; i r con , co u 1 d be t e s t e c: • Yellow stains are 

th2se c:Jays br.sed on the use of Zirconia with Van2ri11~ an~i 

?raseoay"'.'.iu:1 s2lts. Ccvolop~cnt of suitable cc~po~iticn 

of this type was net possible bec~use the cr~~recl Zir~cnic~ 

C : · i c ·:? , i n c: i s n en <= i bl e : or th~.~ ha s no t a r :- i v "'c. i :: t i r~ :> • 
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Fer the same reason ~o sky-blue stains could be testec; they, 

too,are based on the use of Zirco~iun Cxide and Vanadium salts. 

Selected for~ulae are, however ~iven in Annex III. Tradition2l 

yellow stains are based on leac anti~cnate. Such cor::pcsit-

ions were not tested however, as they would unlikely devclcD 

well in lead-free Piliyandala gl~zes. It is suggested 

that fornulae of Annex III be tested as soon as the re0uired 

naterials becone available. 

Development of pink-red stains was ha~pered because only 

extre~ely limited a~ounts of tin oxide were available. 

Nevertheless, two formulae are given in Annex II. 

The Consultant recommends that those formulae whic~ are 

found satisfactory be now reproduced en a larger scale 

and factory tested. 

Handicraft Potteries 

Ar:ibalanmulla Seeduwa 

This smell pottery employing 15 people and usinn exclusively 

sli~-c~sting is operated by the c.c.c. t~rough its 

Negombo factory which supplies all its needs. It i:.; sur:T.iseo 

then th~t any imput it may reauire would percolate to it 

from the Cera~ic Research Laboratory throu0h the Negc~bo 
factory. 

Handicraft Centre of Waraooda 

This unit su~clies 16 snall handicraft units all over the 

islcnd with clay, glazes and colors. It's i:,port.Jnce 
is the~efore ~onsiderable. Judging by the aspect 2nri the 

auality of the turned-cut products this crg2nizatiQn 

urgenl:ly !"leeds assistc:.nce in the r .novciti...,:1 .Jnc.i un-gr<ic_:i:ic: 

cf its designs, ~s req~rds beth for~s and decoration. 

;, pa r t f r 0 ~: th i s Cc n tr c to c:: e the r w i t !~ c 11 th e o t h c r 

::: C· l r; r -~ ': , t ~ :·: t 11 r c- , : o n ;; r:; -:: y s t c. 11 i :: "' (" 1 <c z e s • st' c h ~ 1 c ;:. e s ?. r e 



5. 0 0. 

1 s . 

0enerally unsuitable for rnass production but on the 

other hand lend the~selves eminently for handicraft 

pr~-.:iuction. 

s ~h glazes could be developed at the C.R.L. and, 

since the amounts that would be ulti~ately used are 

unlikely to be larqe, they could be easily produced 

in the Glaze & Color Section, the establish~ent of 

whic~ is argued in a another conte~t. (5.CC.) 

Future of Glaze and Color Activities at the C.R.L. 

Sooner or later and probably sooner the C.R.L. will 

have to extend its activities from the present testing 

i.e., fact-finding to actual ceramic products iTprovement 

and developnent. Cnly in this way will it be able 

through the e~ployrnent of all of its resources to ful­

fill its potential in the service of the country. 

Few fields of ceramics are more i~portant than the 

~anufacture of Glazes an~ Colors. Large ar.cunts of 

these ~aterials are still bein9 inported wnd there is 

a particularly lar~e and pronising market a~on0 the 

manufacturers of wall ana floor tiles. ,"\nd th er s are 

of course other potential customers. 

If it is desired that tha C.R.L. enter this i~port~nt 

field - and this expert believes it should; - then 

several thincs will have to be done. 2 i rs t o f th e i :: i s 

the a9point~1ent of an official to take ch~rg~ cf t~ese 

activities. Since training by means of f9ll8wshi~ at 

co~~ercial ~laze ~anufacturers' clants is prcb2bly net 

fe2sible, plc.co.:cnt in e. cera::iic rcsc2rc'.1 insti':.utr? 

( ECRA co.r.cs to one's :iinc) ·.·:ill procc.bly be t'.ie sccc:iC: 

best solution. Further up-~r.:t.iinr. cculc: bf:' acco.::?'.llished 

I· 

j 
,\ •1 
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throuch the colleboration of UNICO Experts and Consultants. 

As important as the developnent of h~man resources is 

the procure~ent of facilities and eauipoent. Annex IV 

lists the minimum of facilities that will have to be 

provided. 

6.00 Art Glaze For::.ul a ti on 

An addendum on Art Glazes, giving selected fcr~ulations 

is being prepared. Because of lack of ti~e sa~e is un-

likely to be included with the present report. 
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Molecular Formulae of Fri~s 

·r (Piliyandala) 

0.349 Na 2o 
0.056 K20 

0.595 Cao 

O (Piliyandala) 

C.165 Na 0 

0.128 K 0 

0.344 Cao 

O.OE8 MgO 

0.292 Ca) 

1 1 

0.540 PbO 

0.032 Na 2o 

0.003 K20 

0.425 Cao 

1 2 

0.362 PbO 

0.095 Na 0 

0.020 K 0 

0.523 Cao 

1 3 

~a 2 c 5.6\ 

K2C ::.6\ 

ZnC 4.3\ 

SiC2 61 .6'• 

Al203 7.7\ 

E20 3 15.3% 

1 .. 

0.70 

0.04 

0. 0:: 

n. u:; 

0. 0.: 

(J. 0 3 

,., " 1 
\J • IJ -

•J .1 '.· 

1 o o. o 

PbO 

CaC 

:·:cc 

rac 

t\a2 C 

Li 2 C 

K2 C 

I 
~ 
! 
l 

I 

0.35 2. 3 SiC~ 
/. 

.1 
i 
1' 

I 



1 8. 

A~fliEX
0

II 

Glaze Stains Developed at the C.R.L. 

228 

Chromic Oxide 

Zinc Oxide 

Tin Oxide 

Iron Oxide 

Aluminium Oxice 

1 2. 9\ 

38.0\ 

4.4\ 

21 • 0 ~ 

23.1\ 

Grey-rose with glaze O • 

Ball Mill wet, dry, calcine 

in Eisaue Tunnel Kiln 

mill wet, wash by decantation, 

dry. 

Medium brown with glaze T 

2 - 5\ 

2629 

Chromic Oxide 

Ferric Oxide 

Zinc Oxido:! 

34.5\ 

30.8\ 

34.6% 

Mix dry, calcine in Gloss 

Kiln, wet ball mill, wash 

by decantation, dry. 

Brown with glaze T 1 pink with glaze O 

2% 

3629 

Chromic Oxide 

Ferric Oxide 

Pyrolusite 

Zinc Oxide 

34.5\ 

15.4\ same as 262~ 

1 5. 4 % 

Liqh! Brown with !• Pink with glaze 0 

2 - 5% 

214 

Cobalt Sul:-ihate 
(Heptahydrate ) 

A~monium Nitrate 

~luninium Sulohate 

Chro"1iurn Oxide 

35.8% 

0 1 !, 
......... 0 

S.3~ 

Elue areen with T & C 

2% 

Dissolve in water, 

evaoorate to dryn~ss, 

calcine Fis0ue Ki-~ 

wet ~ill, wash & dry. 

• 
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Cobalt Sulphate 
(heptahydrate 

Potassiu~ Dichro~ate 

1 9 • 

ANNEX II (contd.) 

~ix dry calcine in 

Bisaue Kiln 

Dark green with T, light blue with 0 

2% 

220 

Potassium Dichromate 

Silica 

Calcium Carbonate 

Calcium FluoriC:e 

37.6% 

20.8% 

20.8% 

20.8% 

Dis~olve dichromate in 

water & mix with remaining 

ingredients, calcine in Gloss 

Kiln, wet ~ill, wash & dry. 

Leaf-green with T, liaht gray-green with 0 

2 - 5% 

36 

::>tannic Oxide 

Silica 

Titanium Oxide 

Vanadiu~ Pentoxide 

52 

Aluminium P.ydroxide 

Zinc Oxide 

Potassium Dichromnte 

CTP 

Silica 

cc. l c i u ~1 carbon a t e 

Stcinnic C:dcc 

Potassium Dichrom~te 

L~ad Acctete 

84.0% 

1 • 5 % 

1 • G % 

46.0% 

6.0% 

2 1 • E\ 

3 1 • 0 ~. 

3S.7% 

2. 1 ~. 

s . :; % 

Eall Mill wet 

calcine in Sanitaryware Kiln, 

E a 11 l': i 11 we t , 

dry. 

Cissolve dichro~ate in water 

& mix with the remaining 

ingredients. Calcine at 14Co 0 c 

for 2 hours. 

for 

Mi:< 

dry calcine at 122c 0 c 
2 hours, ~ill dry 
dry with 

- c .J·-·0 so,;: i ur:: i'. i tra te 
3.9~ Calciun Cerbcnete 
2.S0 Boric Acid 
o.s~ ?otessiu~ ~itratc 

Ca 1 cine in Eis rue :~ i 1 n ; :.: i 11 

':J·~t, W~·S!1 1 cry. 
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Silica 

Stannic Oxide 

Calcium Carbonate 

Potassium Dichromate 

20. 

Al\r~EX I I (contd.) 

24.8% 

41 • 6% 

2T.8% 

1 • 8% 

Mix dry, add 1 .6g Lead Acetate 

in solution and 1.9g Potassium 

r~trate; fire for 2 hour~ at 

1300 C; grind wet, wash e dry. 

I 
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ANNEX III 

Zirconia-Vanadium Stains ) 

Elue 

Zirconiu;.: Oxide 

Sil ice. 

Eari~m Carbonate 

V~nadiura Pento~ide 

Yellow 

Zirconiurr. Oxide 

Titanium Oxide 

( not yet tested ) 

:i 3 \ 

8.5\ 

87.0% 

1 • 5 \ 

Vanadjum Pentoxide 

Eall Mill wet, 

calcine bisque kiln 

mill wet, dry. 

;:; a 11 f•'. i 11 we t , 

calcine in Sanitaryware 

Kiln, mill wet, dry. 

! 

! ,, 
• 
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AtmEX IV 

Ecuiprnent and Facilities for the Glaze & Color Secti_n 

Space Required: approx. 40sq. meters 

1 

Digital Ealance, 0.1g precision, 10 kg capacity (Sartorius 

or similc.r) 

Balance, 50 kg capacity weighing range 0.4 - 50 k0, 

reading 10g. 

Crucible Kiln, locally made 1 ) 

2 High-press~re (7kg/sq.cm) atmosphere burners for LP 

gas 6 mm inlet. 

2 Pressure regulators for the above 0-15 kg/sq.cm 

2 Pressure gauqes 0-15 k~/sq. cm. 

Rotary Sneltinq Kiln, *) for charges up to 50 kg co~plete 

with LP gas burners and low-pressure air blower. 

1 Co~plete ball ~ill asse~ble witn 10 - 1 litre porcelian 

jars, complete with motor, speed reducer and d char~e 

of balls. 

Co~plet~ ball mill asse~bly with 6 - 4 litres porcelien 

jars, witn ball charge, motor and speed reducer. 

50 . 
r~a. (wet) capacity bal. mill, co~plete with a charge 

of balls, electric motor and speed reduc r. 

Labor Filterpress 15 x 15 cm, 10 trays. 

Pressure 7kg/sa.c1J for cperaticn with ccnpressed Bir (Eoulton). 

2 Porcelain l'7lorte.rs anci pestles 15 cm dia.~eter. 

2 Porcelain 11ortars and p<::stl:Js 25 C:'l dia:ietcr. 

L a b o r a t o r y C r y A r , a ;.> ~:>r o }< • 1 c u • :: • , 3 0 - 2 0 0 ° c ·,.; i t h v e n t i 1 ci t i c n • 
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ANNEX IV (contd.) 

1 Trolley-mounted mobile high-vacuum pumping unit; suction 

1 

-G efficiency, 150 litres/sec. Ultimate Pressure 1x10 ~b~r 

(Rudolf Brend GMEH & Co. w. Germany or similar) 

Model 1 Pascall Tripple Roll Mill, porcelain rclls. 

Pascall disc Grinder, 203 Qm hardened steel grinding 

discs, 3 HP motor. 

Franz :erro Filter, bench type, top-fed, for laborntcry 

use. 

1 Air Compressor *) 

120 Crucibles *) 

1) An i~proved mo~el is being presently tested at 

the C.R.L. 

*) Full specifications will be ~iven in an Adcendum. 

. 
,i 

i 
1' I 




