
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


UNHED NATIONS 

Distr. 
l:U:.STR14,.;TE.U 

UNID0/10/R.172 
15 August 1985 

lNUUSIRlAL DEVELOPMENT ORGANIZATlON ENGLISH 

ESTABLlSHMENT uF A CERAM.1~ RESEARl,.;tt 

ANU O~V~LUP.MENI LABOkA10K~ ~ 

US/SRL/78/lU 7 

Sl<.l LANK.a 

Technical report: * Progress report 

Prepared for the Government of Sri Lanka 

by t~e United Nations industrial Development Organization, 

acting es executing agency for the United Nations Development Programme 
., 

Based on the work of Mr.>¥· Kato, 
~hief Technical Advise"i" · • 

United Nations 1nduatrial Uevelopment Organization 
Vienna 

* This document has been reproduced without formal editing. 

V.85 29815 



• f .. 
• • ., 
• 

.e 

I. Present Situation of Project Page 1 
i) Project r-:ational t-:anager 2 

ii) Staff Training ~ 

.j 

iii) Regard inc: Ec:v i pr-·en t 2-5 

II. Irnplernentaticn cf Activities 6 

a) Expert 7 

b) Selecticn of Site 

Or92nizciticn 

Layout - Euiloin~ 7 
Research Eta ff 

c) I::cuiprent & Tnstc:.llc.ticn 8 

CT ) Laboratcry Cper2tion 8 

e) Re~ec}rch 1-Jrcyct 9-10 

f ) Tr2iniri~ 10 

Intcrn2l 1 (j 

Externc-:1 11 

~: ) Collc0uiu- 12 

h) Proto-'lype Prociuction 12 

i) Consultancy \·:erk 12 

III. Recorir-endation~ 13-15 



PROJFCT RfPCRT FCR THF PERIOD 21st APRIL - 20th JULY,1985 

During the last year from January - Cece~ber, 1984, I was 

attached to the Est?blish~ent of 2 Cera~ic Research and 

DevelQpTent Labcratcry Project, as the Chief Technical 

Adviser. ~or the purpose of follow-up servi~es fer this 

proJeCt, I h~ve t8en workina here fro7 21st April to 2Uth 

July, 1985, for a period ~f three ~onths. Cn this ccc~sion, 

I ~culd like to su~rnit the ~resent condition cf cperation 

~hich include i~ple~entation cf activities, e~vip~ent, 

traini~g etc., and to ;ind cut t~e existinc ~iificulties 

and problems. I hav2 also sug;ested v~ricus recc~~e~~at-

report, I have not ir>cl11C.:2c ~eneral infer':<=. tion 2nd back

grcund of t~e ?rOJect,~hicn ~as already ba2n ~ut~itted in 

my final report, in 1984. 

I. ?resent Situati~n :f ?reject 

Since ~ept. lS24, the croject has cp9r~te~ with ~2 

research officers. ::n~t of the e .. -uic~ent is teinc; 

used for testing of ~ateri~l 2nd ~esearch work. 2or 

exar;iple curinCj the ~cnth of 1\pril ,June .5, :.:ay 1':?35, results of 

226 orders have been sub~itted to the clients, done 

oy the laboratory staff. It ~~pe2rs to be, that ~11 

the research and testirg work are dcne in a satisfactory 

rr.annar. 

However, I ·..;ould suggest that all the staff ~ust priy 

more attention to create their ability in both theoretical 

and practical fields. ~eedless to say, the combinat-

ion cf both theoretic~l knowledge and 9ractical ex

perience will assist in ~any type of ceramic works. 

For the 9urpose of the im9rove~ent of the project,I 

would li~e to forward the following su~gestions:-
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i) Project Naticnal Manager should be appointed, who 

will over-look most of the project activities under 

the guidance of the UNIDO Expert. These activities 

would include ~ana~ement, adminstration, research 

and consultancy work. 

ii) Staff t=aining both internal & external should ?rcceed 

continuously, in order to create ~reater ability. 

Since the beginning of the operation, irternal train

ing has been ~rovi~ed by C~ICC Ex9erts. ~esides,this 

year, external training has ceen 2rran~ed ~or Test of 

the research officers, who will co~9lete their train-

iii) 

a collacuiu~ fer research topics a~onq t~e st2ff of 

staff r::::-•cers vere askec tn F!xplain what they 'lad cone 

regardin~ their ~roJect topics ~nd to discu8s results 

and protle:-s 2nccuntered wit, ;:i view tr:- a solution 

of each ?rob l er·. en tiles e occ as icn.s, t ;,e u: I CO ?.x::er ts 

assist the research officers in the pre9aration anc 

correcticn of reoort, also ~annar so2ech 2tc. 

I have also 9rovided special practical training for 

the prot9-type producticn during the three ~onths, as 

no one could :. ~ke c:-ny new products in the correct :--ann2 r. 

Regarding E~uip~ent 

Most of the installation of the equip~ent was cc~pleted 

in 1984. However, some of the e~uip~ent is still not 

in function. 

~e should arrange for final adJust~ent immediately, 

fer e.g. a) 

b) 

T.C:. Unit 

Cilator.:eter 

c) ?ilter Press wit~ Pu~p 

d) ?icklcy ?CE Furnace 

t:.1 ".' ,~-lll• r,...l-,;it "l. ••1' ,,,..... 
·- ~ ~ 

1 
- • • ~ I ~· w I • Ii. J tii-" list Gt <•c~c·iticn2l 

;-r.t~n~7·::-ri~s. 
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Equipment & Additional Requirements for Ceramic Research 

Laboratory 

Room No. 1 (X-ray Room) 

Squipment not in function 

a) T.G. Unit 

b) Dilatometer 

Reason: Awaiting Panel I 

Additional Equip~ent Required 

Room No. 1 (X-ray Room) 

1. X-RD Transmission attachment 

This attachxent is essential for clay mineral indentification. 

2. X-RD Vacuum Attachment 

This attachment is necessary for clay ~ineral indentification. 

3. Standard sa~ples for X~f 

For quantitative analysis 

4. Hanawalt Search Yanual/Data File 

Necessary to identify mineral~ from t~e diffr?ctc0ram. 

5. Sample Gr~nder 

A Tungsten Carbide or Silicon Carbide/hard grinder 

6. Muffle Furnace - Maximum temperature l400°C.(sample preparation 
for XRf) 

7. D.T.A. 

A.S.T.M. cards for D.T.A. 

Room No. 2 (Microscopy Laboratory) 

8. Automatic Petro - Thin Section preparation Machine 

9. Altrasonic Bath (for cleaning small parts of equi9ment) 

10. Polarizing Microscope for both reflecting and transmission 

light with photographing facilities. 
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11. The accessories for Scanning Electron Microscope 

a) Back Scattering Detector 

b) Energy Dispersive X-ray Spectrometer 

c) Large Sample Holder 

d) Image Selector 

e) Ultra High Resolution CRT 

f) Dynamic rorcusing Unit 

g) Eeam Controller for X-ray Analysis 

12. Enlarger- for colour and black/white 

Reem ~o. 3 (Pilot Plant) 

13. Vibrating Sieves 30,45.60,aO,lOU,120 ~esh B.S. 

14. ~eighing Ealance 0 -20Kg raanu~lly cperated - pan type 

15. re-Airing extrusion ~~chine for laboratory use, capacity 
~Okg/hr. 

16. Pestle and Mortar of dia~eters 20 cm,25 c~, 10 cm, 7.5 c~. 

17. Diaphragm pump with filter press - ca~acity 30 kg. 

lS. Automatic mixture for small sa~ples wei~~ing 5000 0.- /. g. 

with two spare pestles & mortars. 

19. High speed sample grinder. 

Room No. 4 (Kiln Room) 

20. High temperature measuring Thermocouple and indicator 

(digital) range O - 1800°c. 

21. Temperature Indicator for Pt-Pt/13% Rh Thermocouples 

(digital). 

22. 02 nos of Pt-Pt/13% Rh Thermocouples 

23. Pitot Tube - to measure the velocities of the fluids 

flowing through piped etc. 

24. Gas Flow Meter - to measure the quality of g~s used for kilns 
etc. 
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Room No. 5 (Physical Laboratory) 

25. Mercury ealance - to determine bulk density of solid 

materials. 

26. Ridgen Type Surface Area Measurement Appratus to 

determine the surface areas of fine powders. 

27. Laboratory scale Froth Flotation Cell fer ~iner2l 

separations. 

28. Laboratory Scale ~elfy Table fer ~ineral Separations. 

29. Magnetic Seprator (Laboratory Type) 

30. Electro Static Seperator (Laboratory Tyce) 

31. P.ardness Tester (by i~cer.t2tion) 

32. Ccrrpressive Strength :-1e2suring Ec~ip1nent fer 

b~icks, plaster of Paris. 

33. Laboratory Hydrocyclone Unit with cressure v~riable 

facilities. 

34. Thermal Conductivity Apparatus. 

Room ~o. 6 (Chemical Laboratory) 

35. Atomic Absorption with cathode tubes. 

36. Spectrophotometer with changeable wave lengths. 

37. Conductivity Meter 

38. Vacuum Pump (heavy duty) Muffle Furnace for chemical analysis. 

39. Magnetic Stirrer with hot plate. 

Equipment not in functicn: 

a) Crucible Furn•ce does not reach up to required temperature. 

~) pH Meter from old stock. 
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II. Implementation of Activities 

Hereby, I would like to submit implementation of 

project activities from January 1985 to date, on 

fig. A, with explanaticn and details:-

a) Expert 

b) 

1) Follow-up Services f0r 

Project Superviser 

2) follcw-uo Services f0r 

Inst2ll,,ticn 

3) '-iicrcscopy 

4) Glaze & Pig~ent 

5) \ational Consultant 

for Sanitary Ware 

Cr. Yoshircri Katc

:::T'cntils 

21st A~ril - 21st July 

Dr. f.A.von ::etzsch 

::: ·10:-:t~s 

2Eth ~arch - 27th June 

Dr. Ilse Sacher 

6 ..,onths 

7th Jan. - 6th July 

:. r • I. ;< r. i z e k 

3 :"'Onths 

Stn :•ay - .;th Auqust 

:·:r. T. Sivanadian 

Jan. - Aoril 

Recuested fer another 

3 ~cnths extension 

~allowing Experts are exoected to join this 9r0Ject 

in 1985. 

1) Ceramic Research 

2)Plaster Mould 

Selection of Site 

Building Arrangement 

Research Staff ~ersonnel 

Dr. z. Engelthaler 
for 2 weeks 

under for recruitment 
for 3 months 

completed in 1984. 

completed in 1984. 

~9poirtcd in 1984. 
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c) Equipment Installation, mostly completed in 1984. 

see my Final Report 

d) Laboratory Operation 

Cperation is continuously proceeding since the middle 

of Sept. 1984. 

(frcm January to June 1985 - which is a oericd of 

six '."'onths, 519 resul t.s have been ~iJ'orci tted ta clients 

Seot. - Cec. Jan. - June 

Inter~al ·Extern~l Inter~al F.xtern2l 

Total No. of 310 -c:. 490 115 
Crders 

I~ 

Tctal ~;o. cf 255 53 ~41 78 

Greers Ccn;:ileted 

Internal Crders from Ceramic Ccr~oraticn factories 

External Orders from the following custo~ers:-

Cultural Triangle Project U~ESCO 

Geological Survey Dept. 

Abhayagiriya Project 

Jetawana Project 

Sigiriya Project 

Sumagi Tile Industries 

Lanka Porcelain Ltd. 

A.G.A.'s Cffice Horana 

Mineral Sands Corporation 

Hemas Drugs Ltd. 

Dankotuw2 Prccelain Pactory 

Ellawala ~xports Lt~. 

Cnylcn Ce~s Corpcratinn 
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Or~ers from individual persons - 13 nos. 

e) Research Project 

~e have allocated a research project for each laboratory 

stdff member, on May 1985 and all the research officers 

~ust proceed with their own research work. 

General ProJeCt 

Preparation of technical data sheets if all raw materials 

X-ray Laboratory 

1. Recovery & usa;e as a raw ~at2rial 

of waste clay frc~ ~oralesga~uwa 

~efinery & ?iliyand~la factories 

2. Effects of Gcisture expansion and 

ther~al ~xpansicn on crazing, peel

ing and spit-out of earthenware body, 

~~de at Piliyandala & ~egc~bo Factcr~ 

ies. 

~iner~logical Laboratory 

1. Usa~e of paddy husk as a raw ~ater• 

ial for ceramics 

Kiln Room 

1. Conservation of energy on the 

basis of a Thermal Ealance Sheet, 

in Sanit~ryware Kiln at Piliyandala 

I 

1. ,Development of soft & hard porcelain 

'bodies & glazes 
I 

2. ,calculation in Cera~ics 

(r0~~ntly appoint?d) 

Cff icer 

:~ r • ~ • \;. ~ • Sir it u nc; a 

~r.C.L.~anatunc;a 

~r. N. karunasinghP 

Mr. P.Mithraratne 

~r. E.":.Alles 

~1 r • c . : • • ~ . C • " • C a :-; r: e 
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Physical Laboratory 

1. Fundamental study of different 

types of glazes 

2. Development of a Zirconium 

Silicate sagger body, to be 

used in the porcelain & tile 

industcy 

Che~ical Laboratory 

1. Study cf leac rel~ase in 

cera~ic and all ot~er 

2. c~tion exchance c2~acity dnd 

its effect on the r~eoln~y ~f 

local clays 

1. A study en the current ~arket 

trends (cesign-wise} en 

crnarr.ental ware 

Chief Research Officer 

rundar.:ental study of pigment 

preparation and application 

f) Training 

i) Internal - for laboratory staff 

~tr. A.S.Pannila 

Mr. K.P.A.Jayakcdy 

Mr. K.A.~.Char-asiri 

'.·iiss L. i?i-;era 

r·!rs. R.D.Her1alatha 

~r. B.D.S.R.Silva 

Trianing commenced on the 25th May, 1984. The lectures 

dealt with the gener.al aspects of manufacture of various 

types of ceramic ware and in particular, the quality 

control of raw materi~ls used in the ~anufacture of 

different bcdies and glazes, shaping of croducts, 

:::. o? l i r: <:J t i cm , 0 f '..:; 0 r: c r i) t t on a n rl f i r i n C! o f a 11 t yr>:- 3 •": f 

?rcducts. 
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ii) External Training for laboratory staff 

It is proposed to have 12 officers trained abroad over 

a period of two to three months, for each officer. Mr. 

C.L. Ranatunga has gone to Germany for study and training. 

Schedule of this training is given below:-

Laboratory Name Place Curation Period 

XRD/DTA Mr. Rana tung a Philip's 2 wks June-Auq. 
Holland 

Mr. Sirituriga Netzs1_,1& 8 II Sept-Nov. 
Sphinx Lab. 
Germany 

Microscopy Mr.Karunasinghe JEOL(Japan) 4 II 

Aichi Ceramic 
Centre(Japan) 4 II Aug-Sept. 

Pilot Plant Mr.Alles Czechoslovakia 
UNIDO Centre 4 II 

Sept-Cct. 
Netzsch(Germany) 6 " 

Mr. Gaspe Aichi Ceramic Cct-~ov. 
Centre(Japan) 8 " 

Kiln Room Mr.Mithraratne Czechoslovakia 
UNIDO Centre 4 II 

Netzsch(Germany) 4 II 
Sept-Oct. 

Physical Mr.Pannila Czechoslovakia 
Laboratory UNIDO Centre 2 It 

Sept-Cct. 
Mr. Jayakody BCRA (UK) 6 " 

Chemical Miss Pigera Aug-Sept. 
Laboratory Mr. Dharmasiri 

Aichi Ceramic 8 " Centre(Japan) Oct-Nov. 

Designer Mrs.Hemalatha Aichi Ceramic 8 " Aug-Sept. 
Centre Ja9an 

Chier "f>search :>ir. Silva ' ~aq('ly.:i Ceramic 
C!f icer Research Centre 12 " Sept-\cv. 
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g) Colloquium 

Commenced on 7th June, 1985 

Name 

by Mr. K.A.N.Dharmasiri 

Mr. A.S.Pannila 

Mr. N.Karunasinghe 

Mr.H.~.S.Siritun~a 

Miss L. Pigera 

Mr. E.C.Alles 

h) Proto-Type Production 

Laboratory 

Cher.iical 

Physical 

Micrcscopy 

X-ray 

Che!"'lical 

Pilot Plant 

Topic 

Study of lead 
release in ceramics 
and tableware 

regarding particle 
size determination 

Electron 
Microscope 
Cbservation 

XRD opera t irrn & 
details cf various 
ra•..,r r:-aterials 

~ethod & Princi~le 
of Cheriical 

Analysis 

Developrnent of 
soft & hard 
~orcelain bcdies 
and qlazcs 

Actually, I introduced various types of glazes e3pecially 

oil-spot, copper red, celadon and crystal glaze for proto

type production after my arrival. These products could be 

utlized for the exhibition, with other scientific and 

technological details. This exhibition will be held in 

September, by the ~atural Resources Energy & Science 

Authority of Sri Lanka on 27th & 28th Sept. 1985. The 

theme of the exhibition is "Central Exhibition On Science 

Technology". 

i) Consultancy Work 

This activity must continuously be done fo~ various requests 

by customers. During MY 3 months assignment, I have visit-

ed the following factories and have given the necessary 

technical ?.<ivic~ fer the i~provel'r'Pnt of c-u2lity .~ rir\ductivity. 

C· ;:m k G t 11 ·.~"' P r:) r: 0 1 "'i n ~·;:: c t 0 r y 
~'er:;cr-c0 r.:-,r;i::ic r"'at;tory 
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Lanka refractories (pvt) Lrd., Neepe 

Midya Ceramic Factory, Kottawa 

Government Pottery Centre, Kelaniya 

III. Recorr.mendaticns 

I have sub~itted the fellowing su~gestions to the Cerct~ic 

Research & Development ProJect in ~y final report, dated 

December 1984. Easically my recom~end2tions are t~e same 

as last year. ~ence, I would exolain the present situ2t-

icn. 

1) Arra~ae to have self-supcortina system 

T~is ~ean8, th2t t~e cost of cperation of the 

re~earch Laboratory, should ~e covered by the 

fees obtained fror custo~ers for crders cone. 

For this system, the ~rice list fer services 

that could be rendered by the Cera~1c Research 

Laboratory, has been fixed, which ~ay cover 

the expenditure of the Cera~ic Research Laboratory. 

2) Long-Term Staff Training 

Continuous staff training is necessary for both, 

of a theoretical and a practical nature. The 

staff of the Pilot Plant expecially, ~ust have 

sufficient practical experience, as otherwise 

they will not be able to co any new type of 

product 

3) Request to UNIDO for continued Assistance 

To achieve success in this project, assistance 

is nec~ssary from C~IDC for the next two YP?rs. 

?er thi~ ~~ttcr, t~e Ch~ir~an of the Cera~i= 
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Corporation has requested the Ministry of Industries 

& Scientific Affairs for approval on 4th July,1985, giving 

all details. Therefore, arrangements for this is 

proceeding through the proper channel. 

4) Director or ~anager 

A Director vr Manager for the CRL should be appointed by 

the UNIDO, for period of two years. He will have to work 

under the UNIDO Expert, studying the correct method of 

conducting research and adrninstration cf the Ceranic 

Research Laboratory. 

At 9resent, the General ~ianager of the Ceylcn Cer~~ics 

Ccrp~ration is working as the ~ana~er of the Ceramic 

Research Laboratory and it is not pcssible for hi;n to 

devote the necessary ti~e to the ~anagement of the 

Ceramic Research Lacoratcry. 

5) National Consultant 

A National Consultant ~ust be appointed for a period of 

time. At present, ~r. T. Sivanadian, who was appointed 

by the U.N. as a Sanitaryware Specialist, could assist 

in this field. 

6) Information 

Collection of new technical details and information is 

necessary for the purpose of future i~prove~ent of the 

laboratory. The CRL ~ust have close contact with foreign 

universities and ceramic associations or infor~ation centres 

in different countries, which will enable the laboratory 

to obtain more useful technical information. 

• 
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7) Site of L3boratory 

Laboratory must be moved to Colombo, which will facilitate 

communications with other institutions, library facilities 

for the convenience of customers, power supply and security. 
This should be arranged in the near future. 

I thank the Chairman and General Manager of the Ceylon 

Ceramics Corporation, ~y colleagues of t,e u.~. Staff and 

the Research Officers of the Ceraric ~esearch Laboratory 

for the close co-c9eration given to me during ry 3 

months assign~ent in Sri Lanka. 

I beli2ve that the Cera~ic ~csearc, La~cratcry ~nuld 

be succes~ful in assisting the Nation to progress in 

the scientific field. 




