G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

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

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


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

22193

INTERNATIONAL WORKSHOP ON BUILDING CERAMICS FROM
INDUTRIAL WASTES- TRIVANDRUM-695019 (INDIA)
March 22-26, 1999
Organised by
International Centre for Science & High Technology, Trieste, Italy,
in collaboration with

Regional Research Laboratory, (Council of Scientific & Industrial Research),
Trivandrum-695019, India.

FINAL REPORT

OBJECTIVES:
The workshop was organized with the following objectives:

1. To provide participants with the basic principles for the recognition of technological
parameters of processes for wastes valorisation and their influence on production
quality.

2. To present a panorama of the latest suitable technologies for the production of
building ceramics from waste resources and discuss the main aspects concerning them
for processing into valuable resources.

3. To disseminate updated information, knowledge and experience on design,
production, testing and application of composite materials based on natural resources.

4. To promote the industrial use of environmentally friendly natural materials and
propose new business opportunities by facilitaﬁng the transfer of technology in

advanced and new materials while fostering South-South cooperation.

VENUE AND DATE:

The International Workshop on Building Ceramics from Industrial Wastes was conducted
at Regional Research Laboratory (Council of Scientific & Industrial research, CSIR),
Trivandrum-695019, India, during 22-26 March, 1999.



ORGANISATION:

The International Workshop was sponsored by the International Centre for Science & High
Technology (ICS/UNIDO), Trieste, Italy and was organised by the Regional Research
Laboratory (CSIR), at Trivandrum. This was also cosponsored by Council of Scientific &
Industrial Research, New Delhi, India, and Building Materials and Technology Promotion
Council (BMTPC), India. The Organising Committee consisted of representatives from
ICS (UNIDO), and Dr. G. Vijay Nair, Director and senior colleagues, Regional Research
Laboratory. Dr. K. G. K. Warrier, Deputy Director, and Head, structural Ceramics Group

was the Chief Coordinator.

ICS w.as fully responsible for selecting the delegates and participants. However, the invited
speakers from TNO Institute of Applied Research, The Netherlands, and Dr. U.
Balachandran, USA were suggested by Regional Research Laboratory, which was
approved by ICS. The Regional Research Laboratory was in charge of all travel and
logistic arrangements. All information regarding the workshop, prompt correspondence
and communication, letters and references for Visa and finalising travel plan and arranging
travel tickets in some cases, local assistance, transport from airport and back, hotel
arrangements etc. were done by the local organising committee. In addition, arranging the
conference hall, technical lectures, group discussions, visit to the Building Materials
Laboratory, local visits, the concluding session and compiling the recommendations, were
the responsibility of the hosting institution, especially with the workshop coordinator and
his team. The First Secretary of the Royal Netherlands Embassy in India, was the invited

participant for the concluding session on 26™ March.

FUNDING:

ICS (UNIDO) sponsored the workshop and provided US $ 39,990.00, which was used for
the international and domestic travel of the participants/invited guests. The expenses
towards the local hospitality, hall, and presentation facilities, telecommunication, transport,

secretarial assistance during the workshop etc. were met by the host institute. Part of the
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expenses for the Proceedings of the workshop were met by funds raised locally form
industry/CSIR/BMTPC etc. The final accounts of the workshop are provided as
Appendix].

LECTURES:

There were 15 lectures in total, out of which 8 were from outside India. All participants,
however, were provided with opportunity to talk. Eight lectures were from abroad
representing The Netherlands (4), Italy (1), United States (1), China (1),. Mongolia (1). The
experts for the lectures were selected from major R&D organisations, industrial
consultation agencies, départmen’cs for international collaboration, academic institutions,
financial organisations dedicated to housing and introduction of new building materials and
technologies. Some of the lectures were selected based on their official capacity to help
the follow up actions decided at the concluding session recommendations, for example, Mr
Andre’ C. Vermeer, First Secretary of the Royal Netherlands Embassy, India and Mr. V.
Suresh, Chairman & Managing Director, Housing and Urban Development Corporation,
Government of India, representative of Mr. T. N. Gupta, Director, Building Materials &
Technology Promotion Council (India). A complete list of lecturers is included in the list of

participants provided as Appendix 2.

PARTICIPANTS:

The workshop was open to technical experts, scientists, architects, industrialists involved
in building materials industry, environmental agencies, funding agencies engaged in
promotion of housing, new building materials and technologies, and academic experts.
There were 30 registered delegates and about ten invited attendees. In addition to the
invited speakers, all the participants were provided an opportunity to share their expertise.
There were also three discussion sessions where they could express freely their opinion,
and share with others from the different countries. The sessions were very hectic, starting

from 09.00 hrs. and extending to 18.00 hrs. A /ist of all the participanis and invitees is



presémed as Appendix 2. They represented countries such as China, Indonesia, Philippines,

Malaysia, Mangolia, India, Italy, The Netherlands and United States of America.

MATERIALS DISTRIBUTED:

There were sufficient materials distributed in order that all the information was available to
the delegates/lecturers in advance. The registration kit consisted of a shoulder bag
containing list of participants with their affiliation and contact addresses, a detailed
programme sheet and a ready-reference folder, an information sheet containing details of
Thiruvananthapuram and all necessary telephone numbers of organising committee
members, hospitals, railway station and airport, travel agent etc., and copies of the
information materials supplied by ICS (UNIDO). The most important document was the
compiled volume of lecture material collected in advance from the participants on their
respective organisations and the papers intended for presentation. The kit also included a
pen, a scribbling pad and a few colourful brochures from the tourism department of

India/Kerala State. 4 packet containing a typical set of materials is enclosed as appendix 3.

PROGRAMME:

The workshop was arranged from 09.00h till 18.00h every day, during 22-26 March. The
detailed programme sheet circulated to the delegates in the workshop kit is attached in
appendix 3. Most of the invited lectures were arranged in the forenoohs, and presentation
from the participants in the afternoon. There were three discussion sessions including the
concluding session. In many cases, the discussion on the lectures exceeded in time to the

discussion.

All the participants were accommodated in single hotel as suggested by ICS, and the stay
included breakfast. Arrangements for serving coffee/tea/snacks in the forencon, afternoon,
and lunch catering to the tastes of the participants from different countries, were arranged
at the workshop venue, in order to save time as well as for convenience. In couple of days,

the discussion session exceeded the time in the evening, and ‘high tea’ was arranged.



On the evening of 21 March, a welcome dinner was arranged at the hotel, where an
introduction of the geographic, historical, scientific and cultural background of the host
country, and the city of Thiruvananthapuram were described to the participants, by the
coordinator. Director, Regional Research Laboratory (CSIR), welcomed the participants,
and an informal introduction to the members of various committees for further contacts, if
required for the participants, was made. The participants welcomed these arrangements,
and they felt really comfortable. A programme on traditional dance of Kerala state was
arranged on the evening of 24% followed by dinner. The valedictory dinner was arranged
on 26" evening. A formal visit to RRLT and exposure to the research and industrial
activities of the building materials programme were arranged on 24™ afternoon. A visit to
the city of Thiruvananthapuram containing international beach, art and cultural centres,
academic and research institutes, boating through the coconut tree rimmed back waters, all

were arranged on 26™ afternoon.

Following the usual custom of this country, there was a formal inaugural function on 22"
at 09.00 hrs., where Dr. K.GK. Warrier, Coordinator, welcomed the participants to the
workshop, Dr. Luca ferroni introduced the theme of the workshop, representing
ICS(UNIDOQ), Dr Vijay Nair, Director, RRLT presiding over the function and welcomed
the participants to the Laboratory, Dr. Rinse A. Terpstra inaugurating (declaring officially
the workshop open) by the conventional way of ‘Lighting the Lamp’, and Dr. K.G.
Satyanarayana, Vice Chairman of the organising committee, extending a vote of thanks.
The programme was covered by the Television and press media and was published in one

of the leading daily newspapers, in the following day.

FEED BACK:

A consolidated report has been made from the filled response sheet questionnaire supplied
by ICS. In general, the response was very positive. However, the salient response is
provided below:
A. Organisation of Workshop

Excellent 56%



Very good 28%

Good 16%

. Duration of the programme

Just right 64%

Too long 36%

. Training facilities and Hotel
Excellent 16%

Very good 51%

Good 33%

. Organizer’s response to participants needs
Excellent 71%

Very good 14%

Good 15%

. Overall programme organization

Excellent 30%

Very good 21%
Good 14%
Fair 15%

. Would you recommend to others from your institution/country to attend a similar

activity in the future?

Yes 85%
Maybe 15%

. Which part of the activity did you find most useful?

Lecture, group discussions, case study, interactions.

. Which part of the activity do you think should be expanded?

Case studies, a wide coverage of other waste materials also, factory visit, discussions,
waste to energj/ concept.

. Which part of the activity do you think should be dropped?

Out of theme lectures, elaborate introductions on host institutions

. Any other suggestions for future improvements to the programme?



More concrete interaction, a compact programme extending to not more than 3 days,
representation from more countries, advance information on the workshop, Vvisit to
working plant.

Do you think that the topics/tools you studied during the course could be used by
industries in your country? If so, how? If not, why not?

For better knowledge transfer needs pilot plant level work before implementation.
Project transfer also depends on local conditions prevalent in each country. This can
be achieved only through proper communication, through continued research through
separate R&D efforts.

Can you suggest any programme and future activities, which ICS could pursue in order
to help with the technological and scientific advancement of your country?

Support to the CSIR mission programme on building materials as far as India is
concerned, better popularisation efforts by ICS, mining tailings, home hold waste
management by assistance from ICS, set up experts panel, details of technology
available and resources available on sectoral basis, exchange of information through
internet in future, RRLT should establish a fraining school through ICS and UNIDQO
az’d ‘

Do you think you have benefited from participation in this course/ workshop? If so,
how? And your institution?

Through better exposure, through case studies, by participation, by establishing
contact with experts.

How do you intend to disseminate the information you have acquired during the
activity once back in your own country?

Through better communication, through the report, by discussion with minister-head of
institution- universities-industries etc., through industry interaction, by publishing the
details, arranging a national seminar/meeting, in each of the participating countries.

. Evaluation of lectures and speakers

Very good 73%

Good 27%



H. Scientific knowledge of participants
Balanced 92%
Unbalanced 8%

VISITS:

Two visits were planned initially, (1) to an industrial concern which has manufactured
building bricks incorporating agro wastes of this region, the coir dust (coconut pith) based
on a know how developed at Regional Research laboratory (CSIR) Thiruvananthapuram,
and (2), a visit to the Regional Research Laboratory, for a formal meeting and discus\sion
with the scientists involved in various developmental activities. The former one did ﬁot
materialise since the company was not functioning for the present. The visit to RRLT was
made on the afternoon of 24®. The visit covered a formal introduction to the activities
through a presentation by the Director of the laboratory. The various areas of activity are,
ceramics, metals and alloys, polymers, agro processing, clays and clay minerals, and
organic chemistry. The display of the various products were made, especially those related
to building materials, such as light weight bricks and tiles with gradient porosity (from clay
and coconut pith), chemical bonded laterite (alternate raw materials utilisation), vitrified
tiles (value added terracotta products), tanslu bricks (utilising chrome tannery sludge), flux
bonded fly ash (incorporating ~90%) fly ash and tiles of various colours obtained by
controlled reduction firing. The approach to the development of such products involved
elements of high scientific inputs, and this was appreciated by all participants. There was
also association of TNO (Netherlands) in a few of the above developments. Some of the
products were identified to have relevance to a few participating countries and exchange of
details of the process and possible technology transfer will be carried out in future. The

visit lasted for about three hours.

SOCIAL EVENTS:

A cultural evening was organised on the 24® followed by dinner to create an informal and

relaxed occasion. A few of the local important officials were also invited. The organising



committee members were accompanied by spouses. The cultural programme involved a
few events in the traditional dance art of this region, which involve liberal facial
expressions of emotions. The performing artist explained in English, the history and the
relevance, and the details of what she is performing, and could be followed in full spirit, by

the participants from the various countries.

A visit to the important places in the Thiruvananthapuram city, such as the Art Gallery,
Science Museum, the International Kovalam Beach, a boating through the back waters and

visit to a few shopping centres, were arranged.

GROUP PHOTOGRAPH OF THE PARTICIPANTS OF THE WORKSHOP:

A group photograph was taken involving the invited lecturers, participants, Workshop
Coordinator, and Director of the Regional Research Laboratory, Thiruvananthapuram, the
members of the local organising committee, and a copy was handed over to each
participant. Photographs of all relevant functions and the group photograph are also
included in the detailed proceedings of the workshop atfached herewith as appendix 4.

RESULTS:

The International Workshop on Building Ceramics from Industrial Wastes was
successfully completed on 26™ March, 1999. All the participants had a feeling that the
same was useful. The lectures were very informative and there were three group
discussions. Particularly in the host country, many senior members from administrative as
well as policy making bodies, from agencies for promotion of industrial waste utilisation
and research directors participated and extended their views. However, there was less
representation from the user industry, except from one of the leading building material
industries in this region, M/s Commonwealth Trust of India. But, as a follow up, a wide
dissemination programme on the topic and of the ICS/UNIDO workshop is planned. The
need for implementing the technologies already available in various countries, in their

countries, as well as exchange of the available information between participating countries,
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were well realised during the workshop. Further, it was strongly felt that there is still need
for expanding the scope of development to moré attractive technologies, where the basic
idea should be use of maximum of the wastes, and for this, joint efforts should be made
between the developed countries and the developing ones. In order to make ¢onvincing
technologies, appropriate demonstration centres are very necessary to convince the
industry and the end users for easy acceptance. Another necessity is the setting up of
appropriate training centres to impart knowledge on the processes developed for processing
of solid industrial wastes in building materials. All these have been discussed in the

concluding session of the workshop held on 26" March.

COMMENTS & CONCLUSIONS: S

As mentioned above, there is a dear need for thinking aloud on the disposal of the
industrial wastes made available in bulk quantities in most of the developing countries of
the world. The utilisation is best achieved through incorporation in building materials,
since such wastes will find a safe disposal, and also contribute considerably in conserving
the valuable non renewable resources. Some of the waste materials, especially of agro
origin, contribute to fuel, thus conserving the fossil fuels used in ceramic processing. Of
course, in specific cases, where high value materials could be developed from cheaper
waste materials, research can be directed in such line. There is no systematic data available
on the various wastes, nor the data of the extend of utilisation, especially in the developing

countries.

One of the most important factors, found uniformly in all the participating countries, is the
concern on the responsibility of the producer of the waste, to find a suitable way of
disposal. It was generally accepted that there should be participation of the Government,
the producer of the waste, and the agency utilising the waste to useful building materials.
In fact, the waste of one industry should be the raw material for another, so that the term
‘Waste’ should be erased from the context. This will help a long way in effective

utilisation of such byproducts. The role ICS can play, in such attempts was also discussed.
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While many recommendations were formulated at the concluding session, the most
important factor regarding the immediate follow up action to make the recommendations a
reality, was discussed. M/s Common Wealth Trust of India, one of the pioneering agencies
in the southern part of the country has shown initiative in organising a training programme
in clay processing and development of new building materials from some of the waste
materials available in this region, preferably by end of this year, through UNIDO. This will

contribute to the ‘awareness building’, which is most important step in waste utilisation.

The details of the recommendations arrived at during the concluding session are provided

.

below:

RECOMMENDATIONS OF THE WORKSHOP:

/ The utilisation of building materials is an excellent opportunity that a new raw
material resource is identified. These new resources help to conserve the depleting
natural raw materials for building materials.  Proper uftilisation of such new

materials also have considerable socio-economic benefit.

2 Although the appropriate method of disposal should be the primary concern of the
producer of the wastes, the building material indusiry should be tuned to apply
processes for making good quality building materials from wastes, for which

incentives should be provided.

3 User agencies should be provided with adequate awareness on the use of building
materials from wastes. Development and use of building materials from industrial

wastes should be promoted by necessary government policies at different levels.

4 Appropriate technologies should be identified for the utilisation of wastes for the

different countries, depending on the socio-economic and political situations. It may
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seem difficuli to translate the approach followed in developed countries directly to a

developing country. This calls for a detailed data base generation and analysis.

Although many processes are available for the industrial waste disposal through
building ceramics, a constant improvement of technologies for achieving maximum
utilisation should be aimed at. Life cycle analysis of such materials is essential.
Industry linked effective R&D on an International Basis is necessary for this purpose.
Technical information should be shared between the participating countries.
ICS(UNIDO) can play a key role in this line.

7 echz\zology parks and demonstration cenfres are necessary in order to impart
awareness and confidence on technical feasibility and use of building materials
derived from industrial wastes. The concept of a new class of building material and
not a product from waste, should be brought in to the minds of the builders and

architects.

Any new material development should be associated with appropriate education and
training to the industry. Training centres of high standard are necessary for this
purpose . The concept of use of industrial wastes in building materials should be
introduced in the academic system in order to eliminate the present misconceptions

on use of such materials.

1t was recommended to have a joint effort between the participating countries of the
workshop, supported by ICS fo initiate further steps based on the above observations.
The Regional Research Laboratory, Trivandrum was recognised as the agency fo
coordinate the future collaborative efforts, and to institute a fraining centre for

ceramics processing and testing, jointly with ICS (UNIDO).
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Appendix 2

List of Participants

1. Dr.irRinse A, Terpstra
TNO-Institute of Applied Physics
Department of Ceramic Technology
P.0.Box 585, 5600 AN Eindhoven
The Netherlands
Fax:+31 40 2449350
TEL : +31 40 2650200
terpstra@tpd.tno.nl

2. Mr. Andre' H. de Vries
Division of Materials Research
and Technology
P.O. Box 585
5600 AN Eindhoven
The Netherlands
Fax: +31 40 244 9350
TEL: +31 40 2650200
adevries@tpd.tno.nl

3. Dr. U. Balachandran
Manager, Ceramic Section
Materials Technology Division
Argonne National Laboratory
9700, South Cass Avenue
Argonne, lllinois 60439, USA
Fax:+1630 252 3604
TEL: +1 630 252 4250

4. Prof. (Dr.) Wang Pu
Director
China Fly Ash Utilization Center
75, Wanping Road, (8),
Post code ;: 200032
Shanghai, China
FAX: 0086 21 64399673
TEL: 8621 64390808
sribs@online.sh.cn

5. Dr. Xu Qiang
China Fly ash Utilization Center
Shanghai Research Institute of
Building Sciences
75, WanPing Road (S)
Post Code: 200032
Shanghai, China
Fax; 8621 -64688938
TEL: 8621 -64688943
XuB10323@guomat. sh. Cn

8. Ms. Cedillia Faisis Reynales

Sr. SRS

Depariment of Science and Technology
Industrial Technology Development
Institute

Gen. Santos Ave, Bicutan, Tagulg,
Metro Manila

Philippines

Fax:837 - 3167, 837 - 0032

TEL: 837 -3171t0 90
msd@sunl.dost.gov.ph

. br. Hans K Sudjono

Research. and Development Centre

for Applied Physics- Indonesian Institute
of Science

Komplek Puspiptek,

Serpong Tangerang 15310

Indonesia

Fax: 00 62-21-756-0554

TEL: 00 62-21-756-0570

. Dr.Zawidatul Asma Ghazali

National Housing Department
Ministry of Housing and Local
Government

Level 6, Block -K,
Damansara Town Centre
50782 Kuala Lumpur
Malaysia

Fax: 603 - 2531987

TEL: 603 - 2852303
z-ghazali@hotmail.com

. Prof. R. Sanjaasuren

Director :
Centre for chemistry and Technoly of
New Materials

National University of Mongolia
Ulaanbaatar

Mongolia

Fax: 976-1-324385, 976-1-457454
numelect@magicnet.mn

10, Dr.Walter Merzagora

Via R. Fabiani, 3

Ambiente S.p.A

20097, San Donato Milanese,
Milan , italy

Fax:(02)520 - 37703

TEL: (02) 520- 57439



11. Dr. Widad Baraba

Institute for Research and
Development of ceramic Industry
Bandung

INDONESIA

Fax: 022 705322
bk@melsa.net.id

12. Dr. Ferroni Luca Paolo

Associate professional Officer
Internationat Centre for Science and
High Technology

Building 1 2 Area Science Park
Padriciano 99

34012, Trieste |, ltaly

TEL: +39 40 9228107
ferroni@sci.area trieste.it

13. Wq. Cdr. (Rtd) K. Chandrasekhar

Managing Director

The Common wealth trust (India) Ltd
Post Box No. 5, :

Calicut — 873001, India

FAX . 0804 -722266

TEL : 0804 -721701

Comtrust/
calicut@dartmail.darnet.com

14 . Dr. T. Ramasami

Director

Central Leather Research Institute
[CSIR], Adyar, Chennai - 600 020
India

FAX :+91-44-4912150/4811589
TEL :+91-44-4910846/4910897
cliim@giasmd01.vsnl.net.in

15. Mr.M. K. D. Rao

Scientist

International Science and
Technology Affairs Directorate, CSIR
Anusandhan Bhavan

2, Rafi kidwai Marg,

New Delhi - 110 001, India

FAX :+91-11-3739041/3710618
TEL +91-11-3316751
istad@csirhg.ren.nic.in

16. Mr.V.Suresh

Chaimman & Managing Director
Housing and Urban Development
Corporation HUDCO Bhavan,
India Habitat Centre, Lodhi Road,
New Delhi -110 003, India

FAX : +91-11-4697378

TEL :+91-11-4693022
vsuresh@hudco.axcess.net.in

17. Dr. Amit Rai
Scientist,
Regional Research Laboratory
Bhopal — 462026, India
FAX : 587042
TEL : 587244
raiamit@hotmail.com

18. Dr. Balachandran Unni Nair
Scientist, Chemical Lab
Central Leather Research Institute
[CSIR], Adyar
Chennai- 600 020, India
FAX: +91-44-491 1589/491 2150
TEL: + 91~ 44- 481 1386/491 0846
climd@vsni.com

19. Dr.J.M.Bhatnagar
Scientist, Central Building Research
Institute
Roorkee- 247 667, India
FAX : +91-1332-72272/72543
TEL : +91-1332-72243
rni@cscbri.ren.nic.in

20. shri. V.V, Krishna Rajan
Assistant Chief [ Project]
Housing and Urban Development
Corporation
HUDCO Regional Office
Trivandrum - 6950 04
FAX : +81-471-442134
TEL : +91-471-446022

21. Dr. 8. Rajamani
Technical Consultant
UNIDO Regional Programme
C/O CLRI Environmental Technical
Department .
Central leather Research Institute
Adyar, Cnennai - 600 020, India
FAX: +91-44-491 1589/491 2150
TEL: + 91- 44- 491 1386/491 0946

22, Shri. O. P. Rao,
Scientist
Societal and Technological Missions
Division
Council of Scientific and Industrial
Research,
Anusandhan Bhavan
2, Rafi Marg,
New Delhi- 110 001, India
Fax: 81-11-3714788
TEL: 91-11-3710138
racop@hotmail.com



23. Mr. R. Santhanam
Managing Director
Tech Science Pvt ltd.
Unit 4&5, Block fl
SIDCO Electronic Complex
Guindy, Chennai -600032, India .
FAX: 91-44- 234 0040
TEL : +91-44-232-2612
Science.Tech@elnet.ems.vsnl.net

24. Dr.G.Shekaran
Scientist
Central Leather Research Institute,
CSIR
Adyar, Chennai- 600 020, India
FAX: +91-44-491 1589/491 2150
TEL: + 91~ 44~ 481 1386/481 0946
clriimd@vsnl.com

25. Mr. Andre. C. Vermeer
% Secretary
The Royal Netherlands Embasy
6/50 F Shanthipath
Chanakyapuri,
New Delhi-110 021, India
FAX:+ 91-11- 688 4951
TEL: +91-11-688 4956

26. Dr. G. Vijay Nair
Director
Regional Research Laboratory
Industrial Estate P.O
Pappanamcode
Trivandrum - 695 019, India
Fax: + 91- 471- 491712°
TEL: +91-471- 490 324
ritvm@ md2.vsnl.net.in

27. Dr.K.G.Satyanarayana
Deputy Director
Regional Research Laboratory
Industrial Estate
Pappanamcode
Trivandrum - 695 019, India
Fax: + 91- 471- 481712
TEL: +91-471- 480 324

28. Dr. K.G.K.Warrier
Deputy Director
Regional Research Laboratory
Industrial Estate
Pappanamcode
Trivandrum- 695 019, India
Fax: + 91- 471- 491712
TEL: +91-471- 490 674
warrier@csrritrd.ren.nic.in

28.

Dr. B.C.Pai

Deputy Director

Regional Research Laboratory
Industrial Estate
Pappanamcode

Trivandrum - 685 019, India
Fax: + 91- 471- 491712

TEL: +91-471- 480 674

30. Dr. C.K.S.Pillai

31.

32.

33

34.

Deputy Director

Regional Research Laboratory
Industrial Estate
Pappanamcode

Trivandrum - 895 D19

Fax: + 91-471- 491712

TEL: +91-471- 490 674

Dr. M. Padmanabhan

Director, School of Chemical Sciences
Mahatma Gandhi University
Priyadarshini Hilis

Kottayam, Kerala, India
TEL:+91-481- 598015

Mr. K.V. Indulal

Member Secretary

Kerala State Pollution Control Board
Plamood, Pattom

Trivandrum - 695 004, India

FAX: +81-471-318152

TEL: +91-471-318154

. Mr. C.P.S. Nair

Consultant

Kerala State Industrial Development
Corporation }

Keston Road, Vellayambalam
Trivandrum, India

TEL: +81-471-318922

Mr. K. Muraleedharan Nair
Scientist

Structural Ceramics Unit
Regional Research Laboratory
Trivandrm - 695 019, India
Fax: + 91-471- 491712

TEL: +81-471- 480 674

35. Dr.Mrs.Asha K. Vasudevan

Senior Research Associate
Structural Ceramics Unit
Regional Research Laboratory
Trivandrm - 685 019, India



36. Mr. S.K.Ghosh
Scientist :
Structural Ceramics Unit
Regional Research Laboratory
Trivandrm - 695 019, India

37. Mr. S. Ananthakumar
Scientist
Structural Ceramics Unit
Regional Research Laboratory
Trivandm - 695 019, india

38. Mr. P Krishna pillai
Senior Technical Officer
Structural Ceramics Unit
Regional Research Laborator,
Trivandrm - 695 019, India

39. Mr. G.M.Anil kumar
Structural Ceramics Unit
Regional Research Laboratory
Trivandrmm - 685 019, India

40. Mr. Rajeshkumar
Structural Ceramics Unit
Regional Research Laboratory
Trivandrm - 695 019, India

41. Mrs. P. Padmaja
Structural Ceramics Unit
Regional Research Laboratory
Trivandrm - 695 019, India



Inauguration of the ICS workshop by Dr.Ing. Rinse A. Terpstra
of TNO Institute of Applied Physics, The Netherlands
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L Tavited talk by Prof. Dr. Wang Pu, China Fly Ash
Utilization Center, Shanghai, China

Invited lecture by Dr. T. Ramasami, Director, Central
Leather Research Institute (CSIR), India



Valedictory address by Mr. V. Suresh, Chairman,
Housing & Urban Development Corporation, India

Expression of his considered views as the Chairman,
Valedictory session, by Mr. Andre C. Vermeer,
First Secretary, The Royal Dutch Embassy in India




Cultural programme — A travel into the traditional dance
performance of South India

Relaxation over dinner — A change of taste?



Py
s
iafing TOT

.~

TS

I»!.MHW» S BTN ey L‘th

axation

A spell of rel

itors at RRL

ished vis

1stingu

A warm welcome to the d

by Dr. G. Vijay Nair, Director, RRL, Trivandrum






