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18 August, 1987.

The Honourable N. Denzil Fernando,

Minister of Industries and Scientific Affairs,
Ministry of Tndustries and Scientific Affairs,
48, Sri Jinaratana Road, '
COLOMBO 02.

Dear Sir,

_ Annual Repdrt of the
Cevlon Institute of Scientific and Industrial Research
1986

Tn terms of Section 14 of the Finance Act No.38 of 1971 and
of Section 21 of the CISIR Amendﬁent Act No.ld of 1962, the'Govérning

Board of the CISIR wishes to submit the following -

‘(a) Copy of the Auditor General's report and Comments on the

accounts of the Institute for the financial year 1986;

(b) Copy of the audited TIncome and Expenditure Account for the

financial year 19863

(c) Copy of the audited Balance Sheet for the financial year
1986;

‘and (d) Report by the Governing Board on the work of the Institute
for the financial year 1986.

Yours faithfully,
Sgd/-
L G Ponnamperuma

Chairman, Governing Board
Cevlon Institute of Scientific and Industrial Research.
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Giy,

ANNUAL REPORT OF THE

CEYLON INSTITUTE OF SCIENTIFIC AND INDUSTRIAL RESEARCH

FOR THE vyeAR 1986.

PREAMBLE

RESEARCH PROGRAMMES AND POLICY

The Governing Board's continuing efforts to re-orient
the CISIR work programmes towards the 'changing needs and
prioritiés of national “industrial development aré reflected in
the new Research Policy, which was determined by the Governlng
Board in April 1986. The Policy Statement was framed after
con51derable de11berat1nn and consultations with the Director
and Research Staff and taking into account views expressed by

the Institute's Research Planning Council.
The Research Policy statement is as follows :

a. Priority for Research and -Developmenf projetts
relevant to the needs of the industry : Subjecting
project proposals to techno—eéonomic. evaluation
based on quantifiable informatiop (wherever possible)
and other criteria of their potential"economic

benefit to the country.

b. Strengthening_of.the Institute's techno-economic and
engineering (particularly and not exclusively
‘Chemical Engineering) capability, needed for scaling

up and subsequent commercialization of processes.

c. Strengthening the Physical Sciences, particuiarly
Applied Physics, Physical Chemistry, Material Science

and Electronics activities in the Institute.

d. Modernising and upgrading Library, Information and

Documentation Services.
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(ii)

e. Allowing freedom - as appropriate, for - undertaking
indepth investigations on scientific problems that

‘have their roots in mission-oriented research.

f. Taking due cognizance of the cross-sectorial nature

of the Institute's functions.

g. Providing'traihing facilities of R and D personnel
at all levels, in the latest methods and applications
relevant to their owrk and in such special areas

as techniques of expression, computer usage etc. etc.

2. In effort to impiément this research'poiicy the Governing Board

took the following steps -

(a) Requested the Director to put forward a.plan for implemen-—
ting this policy including the spelling out of CISIR
Missions.  The Governing Board also issued fresh
guidelineé regarding the advice desired ffom the Research
Planning Council and anticipated "feed back" that would
facilitate monitoring and evaluation of results achieved
in terms of definite'goalé and ensuring flexibility of

policy as appropriate.

(b) Decided .that all other projects outside these missions
] are either sponsored research (wheré an énd—user has
been identified and commitment given) or programmes
directed towards training of staff in applied Research

“and Development.

Le) Took steps to recruit engineers,. particularly in the

fieldsof Electronics and Chemical_Engineering.

(d) Took steps to employ personnel into the Physical Sciences
Sections. ' :
(e) Tock steps to modernize the 'Library and Information

retrieval .by computerisation.
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(iii)

(£) Provided increased fuﬁding for training and requested
the Director (in 1987) to put forward a programme for

perscnnel development.

(g) Providing an allocation of Rs. 2.5 million for general

computerization of the CISIR in 1987.

(h) In addition, in ‘response to requests from the Parlia-
mentary Consultative Committee CISIR took steps to
increase the visibility of the CISIR to the public eye

by dinitiating a publicity and public relations drive.

The Governing Board took cognlzance of the results of its efforts,
reflected in increased interaction between CISIR and 1ndustry

in 1986. This is shown by the following -

(a) A Survey of Industries carried out by CISIR in 1986
(b) Issue of Technical Reports

(¢) Increased Contract Research and Consultancy

(d) Increased Services to Industry and Government

Departments.

These are detailed in the Annual Report of the Director which

follows this preamble.

Noting fhat retention of trained staff is crucial, the Governing
Board spent a significant part of its time paying attention to
Personnel Management as relevant to a Scientific Research
Institute and including matters such as training and welfare,
salaries, fringe benefits and incentives. Promotion schemes
were reviewed into order to relate promotions with tangible

results gained from R & D, Services, etc.

. FOREIGN ATD

We thank,

(a). The Internatlonal _Development Research Centre" (IDRC) of

for
Canada/the grant of Rs. 1 million (in 1986) for the project

on "Processing of Fruits and Vegetable".

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

(b)

(c)

(d)

(e)

(£)

(iv)

The United States Agency for internatibnal Developnent
(USAID) for the grant of Rs. 3.8 million (in 1986) for the

project on "Tissue Culture on Papaya".

The International Seminar in Chemistry, Sweden for training
a Research Officer, providing spare parts for Instruments

used in chemical analysis and a Computing Integrator.

The Swedish Agency éor Research and Economic Cooperatidn
(SAREC) for donétion of a Gas Chrbmatdgraph/Mass Spectrometer
(GC/MS) to Sri lanka which & “located at CISIR.(in recog-
nition of the Institutes capability for instrument analysis).
This much needed instrument is worth Rs. 5 million and is
the only one of its kind in Sri Lanka. Its installation
should make a distinct contribution to the advancement of
modern analytical techniques for scientific work undertaken

by the CISIR as welllés elsewhere in Sri Lanka.

The Governments of Australia, India, Japan, The .Netherlands
and United Kingdom for training Research Officers (at
post-graduate level) and technicians (for detials see

Annex I of the Director's Annual Report for 1986).

The FAO, IDRC, Swedish International Agency, UNESCO and

World Bank for donations of books to our Library.

GOVERNING BOARD CHANGES

of

The following members of the .Goverhing Board whose term

office expired, with effect from 24 January 19867 were

re-appointed.

Dr O § Peries

Mr M R Prelis

Mr S Kadirkamanathan
Dr D Wijayawardane
Mr D B Perera

Dr R ‘T Wijewantha was appbinted to the Governing Board on 17
July, 1986. '
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#

(v)

Dr O S Peries resigned with effect from 19 May 1986.
He served the Governing Board of the CISIR continuously for '
twelve years. He was leaving the Island to take up an Inter-—
national appointement abroad. The CISTR had benefitted
substantially from the experience, advice and suggestions from
Dr Peries who was the Director of the Rubber Research Institute
and was a person recognized for his achievements as a Research
Director. The Governing Board passed a vote of appreciation
of his services to the CISIR' and wished him success in his new

assignment.

The sudden and unexpected death of Mr S Kadirkamanathan,
Govérning Board Member on 06 Septe@ber, was a matter of great
regret. The Board passed a vote of condolence and of appreciation
of the services rendered to CISIR by the late Mr Kadirkamanathan,
who had served as a member of the CISIR CGoverning Board since
March 03, 1984, as representative of the Ministry of Finance
and Planning. He was a Senior member of the_Sri.Laﬁka Adminis-

trative Service and was Additional Director (Budget) at the

General Treasury, at the time of his death. As a Science graduate

he had been very interested in the development of science and
technology in Sri lanka and was closely associated with the work
of the Development Secretaries. At CISIR, he gave valuable advice
on financial matters and willingly gave his time and effort to
the CISIR Board SubeOmmittee on Finance. His untimely death

was a great loss to CISIR. The members of the Governing Board

wish to convey their deepest condolences to Mrs Kadirkamanathan

and family.

ACKNOWLEDGEMENT

The Governing Board wishes to thank all members of the.
Institute staff who have collaborated and worked with enthusiasm
in the furtherance of the Institute's Scientific and Industrial
Research and service activities. 1In this connection special

mention .. needs to be made of the Director, Dr E R Jansz, who-
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(viS

had an érduous tésk, aggra#ated by staff shortages. .Acknowledgé—
ment is also due of the special services rendered by. those
Governing Board -Members, who willingly gave their time and
effort to serve on special sub-committees of the Board, Research

evaluation, staff promotion and recruitment panels.

8. - A detailed account of the work of the Institute in 1986

- follows in the Annual Report of the Director.

Sgd/-
1 G Ponnamperuma
CHAIRMAN, GOVERNING BOARD
CEYLON INSTITUTE OF SCIENTIFIC AND INDUSTRIAL RESEARCH.

18 August, 1987.
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(vii)
GOVERNING BOARD CISIR - 1985

- 1L G Ponnamperuma Chairman
gc + Ph.D. (London); DI C

I Chem E (UK); F I E (SL)

I Chem C; C Eng; C Chem

'T.I*tiUdCJ

Dr E R Jansz Ex-0Officio, Vice-Chairman, Director
B.Sc. (Cey); Ph.D. (Dalhousie)
F I Chem C; C Chem

Mr S Kadirkamanathan' Nominee of the Hon. Minister of

B.Sc. (Cey) ; Finance and Planning.
(Additional Director, Budget till August 1986.
General Treasury)
Mr D B Perera Representing the Secretary, Ministry
ACMA (lond); Dip PF M- of Industries and Scientific Affairs.

(Director, Finance, Ministry
of Industries and Scientific

Affairs)
Mr M R Prelis ~ Chief Executive of a Banking
B.Sc. (Eng); M.Sc. (Purdue, USA); Institution as specified in the CISIR

M I Mech E (UK); F I E (SL); Act.
C Eng. (General Manager, :
Development Finance Corporation

of Ceylon)

Dr O S Peries Nominee of the Hon. Minister of
B.Sc. (Agric. Sc.) (Melb); ~Industries and Scientific Affairs
Ph.D. (Bristol); M I Biol _till May 1986

(Director, Rubber Research '

Institute)

Dr D Wijayawardane +  Nominee of the Hon. Minister of
B.Sc. (Cey), Ph.D. (Cantabury Industries and Scientific Affairs.

NZ), (Director, Agricultural
Development, Ministry of

Agriculture)
Mr Ray Wi jewardene Nominee of the Hon. Minister of
M A (Cantab) M I E C Industries and Scientific Affairs.

MIAGE; MASAE;
AMP (Harvard); F I E (SL)

Dr Ronald T Wijewantha Nominee of the Hon. Minister of
B.Sc (Cey); B.Sc.(Llond); Industries and Scientific Affairs,
M.Sc. (Lond); Ph.D. (Calif): . (From July 17th)

The following officer of the CISIR functioned as Sécretary to the
Governing Board in 1986 in addition to her normal duties -

Miss C L M Nethsingha.
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REPORT OF THE RESEARCH PLANNING COUNCIL
' 1986

MEMBERSHIP AND INVITEES

Dr E R Jansz, Director (Chairman, Research Planning Council)

Dr P M Jayatissa, Deputy Director (C & B) ] i ;

B Bk 3 Retnaaios. Deputy Dizector (B8 )] O/e Chairien)

Mr I, A C Alles, Consultant, Food Technology - until Ol Sept. 1986

Professor H H Costa, University of Kelaniya — until 15 Nov. 1986

Dr N R de Silva, Director-General, Sri Lanka Standards Institution

Professor K T D de Silva, Dean Faculty of Science, University of
Sri Jayewardenepura

Dr M A R V Fernando, Consultant, Engineer

Professor C L K Tennekoon, Dean Faculty of Engineering, University
of Moratuwa

Dr S A Abeysekera, Head; Section of Pilot Plant and Designs

Dr K G Cunetileke, Head, Section of Food Technology

Dr A L Jayawardene, Head, Section of Agro Industries

Dr L P Mendis, Head, Section of Rubber and Plastics Technology

Miss C L M Nethsingha, Head, Information Services

Dr (Mrs) N M Pieris, Head, Section of Analytical Chemistry

Dr U M Senanayake, Head, Section of Natural Products

Dr R C Wijesundera, Head, Section of Fats and Oils

Mrs DS T Warnasuriya functioned as Secretary of the Research
Planning Council; 1986.

The following senior officers were invited to the Research Planning
Council meetings-Mr & M M Amirudin, Dr R N Ediriweera, Dr M B Herath,
Dr G S Jayatilleke, Dr A P Mathes, Dr A M Mubarak, Dr J A J Perera,
Dr P S Peiris. !

Special invitees who also attended meetings were the following
members of the Governing Board - Mr S Kathirkamanathan, Mr Ray Wi je-
wardene, Dr R T Wijewantha.

TERMS OF REFERENCE

Constituted under Section 12A of the CISIR Act, the
Research Planning Council (RPC) advises the Governing Board of
the CISIR on all aspects of the Institute's activities relevant
to its Research and Development functions.

In 1986, the Governing Board re-defined the functions
of the Research Planning Council, to read as follows -

(a) To advise and assist the Governing Board on the mechanism of
translation of the Institute's research policy to an
operational plan;

(b) To consider and recommend to the Director and the Governing
Board long term and short term plans for Research and
Development ;

(c) To consider and evaluate new proposals for research that
may be brought up from time to time;
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(d) To evaluate the progress of research. for each financial year

well in advance with a view to assisting in the formulation
of the Buget of the Ihstitute for the snsuing year;

(e) To review at the beginning of each financial year the research
work of each section and of the Institute as a whole in the
previous year;

(f) To evaluate at regular intervals during the year the research
work of the various sections and adjusting the programme
of work on the ba31s of such evaluation;

(g) To consider and make recommendations to the Director and
the Governing Board on proposals for expansion, increase
in the cadre or changes in the work of the various sections;

(h) To recommend programmes of training and promotion for the
various grades of technical officers of the Institute,
including skilled workers; =

(i) To consider any matters of scientific or technological
interest;

-(j) To comnsider any other matters that the D1rector may refer

to the Counc11.

RULES OF CONDUCT AND PLAN OF WORK

Taking cognizance of the re-definition of functions, the
rules of ‘conduct™ of Research Planning Council meetings were
amended. A plan of work for the Research Planning Council was
outlined, allocating the bulk of ava11ab1e time to monitoring
of progress of research.

NEW PROJECTS FOR 1986

. The following new projects were recommended for the year 1986.

4.1 Trouble-shooting in the local surface coatings and
allied industry;

4.2 Improvement of technelogy of alkyd resin manufacture;

4.3 Suitability of Jatropa seed oil as a substitute for
kerosene (subject to external funding);

4.4 Methods to improve separation of garnet sand in Sri Lanka

(subject to external funding);
4.5 Re-cycling of used plaster of paris moulds;
4.6 Improvement to the palm oil process at Naklyadenlya

(subJect to external funding);

4.7 “ Treatment of natural rubber process effluent
(subject to external funding);
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4.8 Chemistry and technology of rice flour based products;

4.9 Herbal teas (Contract Research).

ANNUAL REPORT DISCUSSIONS

In order to provide more time for the monitoring of
projects, Annual Report discussions were held at sub-committee
level. These were completed in January 1986. These discussions
reviewed progress -and highlighted the constraints to research.
Three specific recommendations for reorganization were made.

(a) The disbanding of the Indﬁstrial Metallurgy Section;

(b) The expansion.of the Environment Monitoring and Pollution
i Control Unit into a fully fledged Section of Environmental
Science and Technology;

(c) The expansion af the scope of the Rubber Technology-Section to -
cover Rubber and Plastics Technology.

Full reports of these sub-committee deliberations were
discussed at the first Research Planning Council meeting of 1986.

MONITORING OF THE PROGRESS

The three high priority projeéts'namely,

(a) Enhancing the quality of local gemstones by heat treatment.

" (b) Prolongation of the shelf life of fresh fruits and vegetables

(c¢) Products of added value from Catharanthus roseus

were subject to intensive monitoring at each Research Planning
Council meeting. Eleven (11) other projects on which Rs.50,000/-

or more had been allocated for 1986 were also subjected to moni-
toring and interim reports of these projects were tabled at
Research Planning Council meetings. The remainder (approximately
20) of the projects were monitored by two sub-committees each

‘headed by the appropriate Deputy Director. Reports of these

sub-committees were discussed at Research Planning Council
meetings. This mechanism enabled the Research Planning Council
to obtain a better idea of the progress of research during the
year. -

As it was apparant that the so—called .umbrella projects
(i.e. projects of undefined and generally wide scope) were
difficult to monitor, the Research Planning Council studied these
projects and sub-divided them into more well defined projects
with targets. The project areas re-defined were {i) Development
and compounding of natural and syathetic rubber products:
(ii) Design and development of instruments for industrial and

. other applications and (iii) Studies on natural food colours.
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10.

RESEARCH POLICY

Durlng the course of the year the Governing Board spelt

‘‘out a research pol1cy for the CISIR. This was discussed at- the
‘Research Planning Council and mechanisms to translate this research
- policy into an operational plan were deliberated.

CRITERTA FOR SELECTING NEW PROJECTS

In applying the research pollcy, criteria for evalﬁating
project proposals emerged Any research proposal is generally
expected to fulfill one of the following three criteria.

(a) It should be of critical national importance;

(b) It should be directed towards solving a problem of existing
industry;

(c¢) It should take the form of contract research.

PROJECT PROPOSALS FOR 1987

Using these criteria project .proposals for 1987 were
evaluated. The following project proposals were recommended for
approval by the Governing Board.

9.1 Setting up of an. assay fac111ty for vitamins in food of
plant origin;
9.2 A survey of corrosion problems in industry;

9,3 A study of essential oils of Sri Lanka by combined GC/MS
analysis; '

9.4 Separation of sand from coconut refuse (subJect to end-user
commitment);

9.5 Study of volatiles of palm based arrack (subject to external
funding);

9.6 Enhancing the life- time of chrome fire brick (subject to
external fundlng)

9.7 'Preparatlon of combind milk, eurd, yoghurt and related
products using cows milk with soy milk and coconut with soy
milk; '

9.8 Treatment of photographic effluents and recovery of silver;
9.9 - Development and dissemination of improved fire wood stoves;

9.10 Studies to formulate a method to produce pink rice hull ash
and its applications (Contract Research).

PROGRAMME AND BUDGET FOR 1987

The programme and budget for 1987 for the research sections
was discussed and recommended by the Research FPlanning Council.
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11. OTHER RECOMMENDATIONS OF THE RESEARCH PLANNING COUNCIL

The Research Planning Council also made the following recommen-

dations -

11.1 Increased industrial involvemént sﬁch as surveys, visits .
and attachments for CISIR and its officers.

11.2 Analysis by each section, what they have accomplished since
inception. '

11.3 The formulation of a five year foward plan for each section.

11.4 That CISIR's recruits mathematicians, statisticians and
business administrators to work along with the Research
Officers of the Imstitute.

11.5 The strengthening of the Techno-economic Section of the

Institute by secondment of senior industrial economists from
other Institutes and training of selected scientific research
officers of the Institute as economists.

;;AW"'Z

E R Jansz
CHAIRMAN
RESEARCH PLANNING COUNCIE
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ANNUAL REPORT OF THE DIRECTOR
~FOR
1986

INTRODUCTION

The CISIR programﬁe in 1986 was significantly infiuenced

: by the non-availability of adequate funding through the Government

grant. This situation arose mainly due to the cumulative effect
of poor budgeting over the period of years, the rising cost of

‘overheads, chemicals and supplies and in addition the "S5% Savings"

ruling applicable to operational expenditure. This resulted in
CISIR having a budget which was insufficient to maintain its
research programme. In fact, when liabilities for salaries and
overheads were taken into account the budgeted operational income
remaining to maintain the research activities of 60 research
officers and nearly 80 technical assistants was of the order of
Rs.1l million. :

One result was that the Institute was unable to fill
vacancies that arose and in the course of 1986, staff strength

-fell from 320 to 290. Another was that, CISIR also had to look

for added income through its earnings. As a result approximately
507 of the time of. our research sections was spent on direct income
generating activities such as Contract Research, Test Services
and Consultancy. This was no mean task due to: (i) the 1level
of development of industry in Sri Lanka and (ii) the fact that
industry in this country is still unused to the concept of paying
public sector research organisations for the latter's services.

This enforced change in nature of work had both its

advantages and disadvantages. The advantages were that of
increased income, increased interaction with industry and a higher
degree of professionalism. the disadvantage was that progress

on research projects which had the potential of a long-term impact
on the nation suffered due to the dual effect of inadequate funds
and limited time spent on such activities. )

Nevertheless the organisation survived the crisis and

in the process gained some credibility with industry. This is

reflected in the fact .that our earnings increased from Rs.2.1

" ‘million to more than Rs.3 million.  In the process CISIR was

awarded local contracts for research both. from the public and
private sector amounting approximately Rs.175,000.

The Ministry of Industries and Scientific Affairs provided
the CISIR with a special grant of Rs.150,000 to conduct an Indus-
trial Survey. This enabled our researchers to get into close
contact with their respective sectors of industry, to understand
the problems of industry and thereby focus their attention on
the problems of existing industries. A report on this Industrial

‘Survey is urder preparation and will be available in the course

of 1987.
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Despite our financial problems the CISIR was able to clear
arrears in .the publishing of our Annual Reports by submitting
the reports of 1982, 1983 and 1984. The 1985 Annual Report will
be ready in the first quarter of 1987. '

During the course of the year, the Institute made three
structural changes -

i. The Industrial Metallurgy Section was disbanded (due to lack
of staff).

ii. The scope of the Rubber Téthnology Section was expanded to
cover Rubber and Plastics. '

iii.The Environment Monitoring and Pollution Control Unit was
expanded to the status of a full section. A, vl

'The latter two steps were ' implemented taking cognizance
of the needs of a changing industry.. '

FINANCES

‘The following government grants were received from the
General Treasury for 1986.
The Capital Expenditure Rs.9.2 Million (plus Rs.l Million counter=-
part funds), : .
Operational Expenditure Rs.10.6 Million (less 5% saving cut) =
Rs.10.07 Million.

Details of the accounts are shown in the balance sheet
and statement of accounts which are part of this Annual Report.
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3.1.2

RESEARCH AND DEVELOPMENT

The R and D effort of the CISIR in 1986 is described
under the following headings -

1. Fruits and Vegetables ; 9. Pesticides

2. Cereals and legumes 10. Energy

3. Starch based products ’ 11. Rubber and plastics products
4. Coconut products ) 12. Surface coatings

5. Medicinal. plants : 13. Minerals

6. Spices i 14. Electronics

7. Biotechnology 15. Computer software

8. Environment-

FRUITS AND VEGETABLES

Developing Technologies for Preservation of Fruits
and Vegetables to Ensure Maximum Utilization :

Based on the results of a preliminary study carried out
in 1985 on village level processing of fruits and vegetables,
a project proposal with the above title was submitted to the
International Development Research Centre (IDRC) of Canada.
The IDRC awarded. CISIR an outright grant of Rs.4.3 million for
this project to be spent over a period of three years.

Preliminary experlments were continued on dehydration
and storage of ash plantains and bltter gourd and semi-processing
of tomato and mango pulp.

Even at this early stage of the project discussions were
held with a number of organisations to work out a mechanism to
implement the findings of this project. They were: (a) Ministry
of Agriculture, (b) Freedom from Hunger Board, (c) District
Development Council, Kurunegala, (d) Marga Institute and
(e) Mahaweli Economic Agency.

Minimising-Post—Harvest losses of Fresh'Fruits and Vegetables

Research and Development efforts were concentrated mainly
on containerized transport of pineapples to overseas markets
(whlch was given priority at the request of exporters) and
minimizing post—harvest losses of papaw,

In consultation with exporters and District Minister

. for Kurunegala a project proposal for a comprehensive study on

development of conditions for containerised transport of pine-
apples to overseas markets was prepared and submitted to the
Export Development Board for part funding of the study. However
after a number of discussions with the Export Development Board

‘officials, no funding could be obtained from this source.
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During the course of the year the CISIR purchased and
installed a fully equipped cold room for further studies on this
project and also received a special grant of Rs.150, 000/~ from
the Ministry of Industries and Scientific Affairs for operatlonal

eapendlture in 1987.

A comprehensive study was carried out on the mechanism
of latent infection by Coletotrichum of papaw fruits which leads
to heavy post-harvest losses of this popular fruit. Based on
the results of this study methods for controlling this infective
disease in papaw are being worked out.

Cultivation and Preservation of Edible Mushrooms '

The main objective of this project was to develop techno-
logy for cultivation of edible mushroom on ‘a small and medium
scale, and also to develop simple methods: for their preservation.

The know-how develoﬁed by the CISIR for the successful
cultivation and short term preservation of the 'Straw Mushroom'
(Volveriella esculenta) and the 'Oyster Mushroom' (Pleurotus
ostrcatus) was made available to interested parties through
intensive training -programmes. Two booklets prepared incorpora-
ting  the detailed know-how for cultivation of the two mushroom

. varieties were also made available to interested parties.

§.00h

A major consultancy was undértaken to provide a complete

‘technology package to set up a commercial-scale mushroom project

for spawn production,  .cultivation, preservation and marketing

‘of mushrooms for a private company.

Further research was carried out to improve the methodc=
logy already developed for spawn production and cultivation of
straw mushrooms and oyster mushrooms. The possibility of
introducing temperate mushroom varieties with high export demand
for cultivation under 1local tropical conditions are being

investigated.

Studies on Vitamin C levels of some Selected
Fruits and Vegetables and their Products

Lack of authentic data on vitamin C levels of local fruits
and vegetables and their losses due to processing, and the need
for such data in the fruit and vegetable processing industry
and by nutritionists led CISIR to undertake a study on this topic.
With the excellent analytical facilities available at the CISIR
this study was concentrated in developing and publishing this
data for a variety of commonly consumed fruits and vegetables.
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CEREALS AND LEGUMES

Rice Fﬂour Produéts

, Nine varieties of rice recommended for cultivation by
Rice Research Station, Batalagoda were subjected to initial
screening based on the chemical composition in order to check
their suitability for extruded products, snack foods and
traditional flour-based preparations. (At present these products
are made mainly using wheat flour).

Biochemical and Technological Studies on Légumes

Four varieties of mungbean, four varieties of cowpea,
three varieties of soyabean and one variety of blackgram,
recommended for cultivation by the Agricultural Research Station,
Maha Illuppallama, were subjected to initial screening based
on their chemical composition, and biochemical and nutritional
characteristics.. Germination of these legumes was studied as
a means to improve their digestibility, to eliminate anti-nutri-
tional factors and improve palatability.

STARCH-BASED PRODUCTS

Although Sri Lanka is yet to produce starchy crops in
adequate quantities for industrial processing, the project area
still remains one of the most promising fields for industrial
development. With this in mind CISIR continued its efforts to
develop technology for processing starch into valuable end
products such as glucose syrup and ethanol.

Manufacture of Glucose Syrup

Pilot Plant scaling up of the acid hydrolysis method
for the manufacture of glucose syrup from starch was completed
with the design of a plant for producing 150 kg of glucose syrup
per day. The economic viability of this project will depend
on the availability and cost of manioc (or other) starchy raw
material. '

Production of-Glucose.Syrups by Enzymic Hydrolysis of Starch

By the end of 1985 CISIR had successfully developed
laboratory processes for the production of the two amylolytic

enzymes required for starch hydrolysis:a amylase and glucoamylase.

These two enzymes were also used to hydrolyse manioc starch to
produce glucose syrups conforming to Indian Standard Specifi-
cations. Scaling up of this laboratory method in the pilot plant
was undertaken in 1986. In the recent past a number of indus-
trialists have shown great interest in starting starch processing
industries in Sri Lanka, mainly for the production of glucose
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syrups for dimport substitution. CISIR, with the wealth of
technical information and expertise developed through its Research
and Development activities in this area, was able to effectively
guide these industrialists and their financiers. '

COCONUT PRODUCTS

Preservation of King Coconut Water

A plant was designed for bottling on a commercial level
(based on the process developed by the CISIR some years back).
Design data and specifications for the Plant and Machinery are
available. Some items will have to be imported and others
fabricated locally. e :

MEDICINAL PLANTS

Large-scale Cultivation and Development of Products
of Export Value from Catharanthus roseus )

While roots of C.roseus are valued for their ajmalicine
content, the leaves are used for the extraction of vinblastine
and vincristine: all of theése are important pharmaceuticals.

Further studies were carried out to optimise the agro-
technology of cultivation, fertilizer application and harvesting
of C.roseus to obtain maximuym yields of the above mentioned
chemicals. A satisfactory method was developed to estimate the
ajmalicine content of the roots for standardisation purposes,
Selected high quality planting material and the technical know-
how for cultivation and harvesting were provided to a number
of commercial scale cultivators during the year. Through this
extension programme the CISIR was able to establish the commercial
profitability of large-scale cultivation of this medicinal plant
for export.

A laboratory scale method was successfully developed
to extract the total alkaloids from Catharanthus leaves.

. Preliminary studies to scale-up this process commenced .
SPICES -

Design of a Cardamom Dryer

: Trials were carried out on an existing cardamom dryer
in the field with a view to design an improved dryer of capacity
250 kg per day. An improved method of operating the existing
dryer was introduced to reduce drying time and improve quality.
A dryer of 250 kg capacity with improved performance was designed.
The design is now available for sale.
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BIOTECHNOLOGY

In an attempt to keep abreast with the frontiers of modern
science and technology and also to give younger officers training
in more modern techniques, two projects were undertaken in the
area of biotechnology. :

Mass Propagétion of Papaya by Tissue Culture

~ Funded by USAID .with a Rs.4.0 million grant this project
was aimed at building the necessary technical expertise in tissue
culture for Sri Lanka for dissemination to organisations in the
agricultural sector.  CISIR with its proven strength in Bio-
chemistry and Microbiology, fields allied to tissue culture,
was considered best suited for this purpose. With this objective
in mind steps were taken to build-up a tissue culture unit at
the CISIR undertaking R & D on mass-propagation of papaya and
pioneering efforts on tissue culture of Catharanthus. . = -
A spacious laboratory with complete atmosphere control and other

modern facilities was constructed using an existing building.

Number of modern equipment needed for this laboratory was also
ordered. : :

Microbial Utilization of Celldlosic Materials

Cellulosic ‘materials in the form of agricultural and
forestry .residues hold great promise for future as a renewable
source for food, chemicals and energy. CISIR project on
microbial utilization of cellulosic materials continued to
generate a wealth of technical information assisting and supple-
menting the international effort in this important area. The
work already carried out included (a) screening and  selection
of cellulolytic and hemi-cellulolytic microorganisms (b) charac-
terization of their enzyme systems (c) optimising enzyme
production by environmental and genetic manipulation (d) sacchari-

" fication of loccally available common cellulosic substrates

3.8

3.8.1

(e) conversion of saccharified material to economically important
products eg. ethanol.

In addition to yielding a wealth of valuable technical
information this project has helped to a very great extent in
training young officers.

ENVIRONMENT

Environment pollution monitoring and control formed a
high priority area of the R & D activities undertaken for 1986.

Development of Tbchnology'fbr Treatment
of Natural Rubber Processing Effluents

Effluents from the natural rubber processing factories
of the estate sector have been one of the major sources of
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pollution of surface waters in Sri Lanka. A project was initiated
with the blessings of the Central Environmental Authority and
the Janatha Estates Development Board to develop low cost
technologies for the treatment of rubber processing effluents
and to implement them in the natural rubber growing and processing

areas.

Rapid progress was made in the laboratory studies with
multi-disciplinary inputs. These studies yielded a simple but
comprehensive method of treatment, bringing the effluent quality
well within the required standards. A pilot plant was designed
based on the results of the laboratory process and fabricated
at the CISIR workshop. Preliminary pilot scale studies have
commenced. :

The CISIR efforts on this project received excellent
support from Janatha Estates Development Board (JEDB) through
the manufacturing advisor and staff of the Dewalakanda Estate.

Bio-assay of Pesticides in Environment
using Aquatic Organisms

Bio-assay tecnniques circumvent the need to use tedious,
time-consuming and costly analytical techniques to detect toxic
contaminants such as pesticides in the environment. With the
objective of devising a simple and rapid method to detect
pesticides in the environment, attempts were made to develop
a bio-assay technique using fish. Preliminary studies carried
out during the first half of the year indicated that under
controlled experimental conditions species of Puntius were able to
indicate toxic levels of commonly used organo-phosphorous, organc-—
chlorine and carbamate pesticides with good accuracy.

Kelani River Pollution

Phase I of the study on possible pollution of Kelani
river waters from industries was completed in 1985 and reports
were submitted to the Central Environmental Authority (CEA).
In 1985, the Central Environmental Authority commissioned the
CISIR to carry out Phase II of this study. Phase II included
preliminary surveys of 14 more industries and follow up work
on 4 industries from Phase I. This work was completed and reports
were submitted to the Central Environmental Authority. Based
on the results of the preliminary surveys 11 industries were
recommended for detailed studies. Central Environmental Authority
has accepted this recommendation and agreed to provide the’
necessary funding.

PESTICIDES

With the excellent facilities available for pesticide
analysis at the 'CISIR-Pesticide Unit' in terms of analytical
jnstruments and techniques, and trained technical personnel,
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there was a heavy demand on the CISIR to undertake contract
research . studies and routine and non-routine analysis- on
pesticides.. »

Screening of Vegetables in Local Markets
for Organo-Phosphorous Pesticide Residues

With funding from the CEA/NORAD project studies were
undertaken to screen vegetables in local markets for organo-

phosphorous pesticide’ residues. Preliminary studies 1nd1¢ated
levels of Malathion well above the recommended maximum of 4 mg/kg

in pulses. Efforts are being made to standardise methodology
for better accuracy and reproducibility.

Insecticidal Substances from Neem (Kohomba-Sinh)
~ Several preparations of neem seed powders and extracts
were tested for insecticidal activity in the field. Some powdered

neem-seed formulations were found to dinhibit development of
Gozyra sp. :

ENERGY

"3.10.1 Improved Firewood Stoves

3.11

CISIR stove has undergone a field performance test with
3 other types of stoves designed by Industrial Development Board,
Ceylon Electricity Board and Sarvodaya, and the CISIR stove was
found to have the best user acceptance. Field trials showed
that CISIR stove could save on an average 217 of firewood
(laboratory trials had indicated savings of upto 30%). [Users
appeared highly satisfied with the 50 stoves sold for trials.
Arrangements will be made to distribute the stoves among the
public through the Ceylon Electricity Board.

RUBBER AND PLASTICS PRODUCTS °

" Research and Development work on these products were
continued with a view to upgrading this industrial sector. The
following specific projects were undertaken during the year,

3.11.1 Radial Designs for Bicycle Tyres

Work was continued on the design of radial bicycle tyres
and laboratory and field trials were carried out in association
with twe industries. The radial tyres constructed, performed
well in comparison to cross-ply tyres. Research and Development
is continuing.
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Retreading

This project was initiated to develop the local
retreading industry which is a sizeable rubber industry in the
country. -Work progressed in collaboration with the retreaders
and included determination of conditions of heat transfer and
development of better formulations of low abrasion, using higher
levels of stearic acid. Laboratory trials were extended to
field conditions and the outcome of results are awaited.

Rubberised Coir

Work was carried out to .evaluate suitability of
rubberised coir for (i) ‘heat insulation (ii) air flow
(iii) acoustic performance. The density for optimum  character-
istics was determined. Work on process development, choice
of coir and flame retardness improvement will continue in order
to ~develop an export-oriented industry around this product.

Latex Formulations

Work continued on the development of latex formulations
which are both fast curing and have extended scorch times (as
in the case of dry rubber mixes). The effectiveness of TMTID
(tetramethyl thiuram disulphide) in improvement of scorch safety .
even in mixes which had been pre-vulcanized was convincingly
demonstrated. This was confirmed by a manufacturer of latex
goods. Future work will continue with their collaboration.

Quality Improvement in PVC Pipes for
Potable Water Use

Work during the year concentrated on evaluation of
specifications for PVC and correlation to service per formance.
Tt was found that tensile strength values specified in certain
standards were not realistic and that compression moulding of
raw material gave a quick way of assessment of quality of
compounded material. Future work will continue on the develop-
ment of formulations, crack propagation and effective ways of
jointing pipes. o

SURFACE COATINGS

Roof Coatings

Studies on the development of a low cost roof coating
material was carried out in association with a reputed industrial

organization. A low cost roof coating material based on bitumen

(80/100) was developed and it is manufactured on a commercial
scale.. Any future work will be based on service per formance
reports of the co-operating organization.
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3.12.2 Anti-corrosive coatings

3.13

3..13.

3.13.

These studies are directed at divetsifyihg the uses

of blown bitumen now manufactured by Petroleum Corporatoen.
The -anti-corrosive action of this material was compared with-
bituminous anti-corrosive paints available in the ' market.

" Future work will involve use of different types of bitumen,
cutbacks and incorporation of 1nh1b1tors.

MINERALS

1 Heat Treatment of Gemstones

This project carried out with 'Geudas' had the following
objectives :

(a) accumulate the knowledge and experlence requ1red to effect
conversions by heat treatment,

" (b) formulate guidelines to identify covertible stones and the
optimum treatment processes.

and(c) establish the scientific background of conversion of geudas:
to blue sapphires.

A wide range of stones purchased from the State Gem Corporation

have been systematically heat treated, with detailed observations
being made at each stage.  Analysis of the data have indicated
two types of stones whose quality can be enhanced by heat
treatment. The required basic conditions for conversion have
also been established. ' Investigations are being continued to
optimise these conditions, in terms of temperature, time of
heating, rate of  heating, ambient atmosphere etc.Two distinct

types of spectra have. been identified with the two types
of convertible stones. These spectra have to be analysed in more

detail for a suitable parameter for the 1dent1f1catlon of conver-

tible stones. _
Studies were also_ extended ‘towards preparation

computer programmesto determine the lattice parametersof selected
geuda stonesand to correlate the data obtained for their chemical

_composition by analytical methods. In this connection preli-

minary calculations for a few selected gem stones (with and
without the geuda effect) were performed but no significant

differences were found.

2 Segregation Mechanism of Pinched Sluice Concentrator

A simple and inexpensive method was formulated to

separate heavy minerals. Existing model was refined in following

areas.

1. Floor rate,depth of flow relationship
2. Prediction of underflow
3. Prediction of underflow pulp density

4, Prediction of underflowkﬁrade. ' :
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This ﬁroject was succeésfully completed and the report
was submitted as the .thesis in fulfilment of the requirement
for MSc (Eng.) degree for the University of Moratuwa.

'ELECTRONICS

Several electronic units were completed under the
programme to design and develop instruments for industrial and
other applications.

Telephone Metering Unit

A prototype of a microprocessor based telephone metering
unit has been completed. This will display the number of units
being consumed while a call is being taken. It also records
the dialled number, date and time when dialled and the number
of units taken up . In addition the total number of units for
all calls can be obtained. The unit is undergoing field-trials
at the present time.

Digita; IR Pyrometer'

At the urgent request of the State Hardware Corporation,
the development of an IR pyrometer to measure the temperature
in the furnaces of their mammoty plant was commenced and a
prototype unit completed within 3 months. This has been offered
to the State Hardware Corporation for less than half the cost
of an imported model. ; :

Digital Millivoltmeter

A digital millivoltmeter for the measurement of thermo-

couple voltages was' designed and fabricated at the request of

a client in the food industry. The client has expressed complete
satisfaction with the performance of the unit.

COMPUTER SOFTWARE

The following computer software programmes were developed

and implemented wusing the microcomputer available in the

Institute.

Drawing of Layout for Printed Circuit Boards

 Masks are required for the fabrication of printed circuit
boards. The drawing of these masks is a tedious and time
consuming process. A programme was developed to enable the
layout of these masks to be drawn more easily and precisely.
Using this programme the required patterns can be drawn on the

Epson-H1-80 plotter.
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3.15.2 Maintaining Service Records of Section

3.15.3

3.15.4

A programime has been developed to record all services
rendered by the Applied Physics and Electronics Section. This
record could be interrogated to give classification by service

type, client, time period etc. This programme is now being
tested. : - -
Maintaining Recerds on Measurement Capabilities

A programme to record specifications of all measuring
equipment in the Section is being developed. The objective
is to enable this record to be interrcogated to select instruments
meeting given specifications.

Interfacing Voltmeter to Microcomputer

The Solatron Digital Voltmeter was interfaced to the
Epson QX-10 microcomputer using the IEEE-488 interface for remote
operation and collection of data by the computer.

PHYSICAL AND CHEMICAL TESTING OF MATERIALS AND PRODUCTS

This is one mechanism by which CISIR generates its own
income. Generally, of the order of Rs.l million is earned in
this manner. Although this type of service competes with
research and development for fhe time of the research officer
and supporting staff, it has the advantage of providing the
CISIR technical staff with continuing contact with industry.

Testing carried out usually falls into two categories,

. namely Routine and Non—Routiné“Test_Services.

ROUTINE TEST SERVICES

Routine test services is where testing is carried out
by known methods according to set specifications,

Despite relatively high charges that we levy (due to

"our overheads) and competition from numerous other public and

private sector laboratories for this type of service considerable
demand is placed on us from numerous clientele. The reasons
for this demand include -- '

(a) The quality of the CISIR report
(b) The speedy service

and (c) The back-up expertise which'our_staff can provide
from problem solving exercises arising out of these
test services.

Digitized. by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

= e

Details of the tests carried out during 1986 (Section-

wise breakdown) are listed below:-

- Agro Industries Section

Fertilizers

Avocado oil

Fodder yeast

Food dyes ]
Viscosity of food products

Analytical Chemistry Section

" Activated carbon
Aluminium utensils
Aircraft fuel
Battery mix
Battery waste
Chemicals
Fire fighting foam
Food (trace metals)
Hair cosmetics
Metals
Oils

Pesticides

Adhesives

Viscosity of emulsion paint
Viscosity of PVC resin
Wood paper

Paints and pigments

-Thinner

Tooth paste

Varnish

Water for (boiler feed,cooling,
concrete making, drinking,
_pharmaceutical industry,
storage batteries)

Water filters ¢

Water tanks

Wood curer

Wooden toys

.Applied Physics and Electronics Section

Automatic voltage regulator
Cordless telephone '
Electric cables

Electric bulbs

Emergency light

Environment, Science and Technology

Measurement of sound level
Measurement of temperature
Refrigerators '

Rubber flooring

Water geyzer

Section

Battery solid wastes

Fats and 0ils Section

Chicken fat

Cocoa
Edible fat

Fatty acids
Fish oils (shark liver)

Food Technology Section

Animal feed
Beverages
Biscuits
Chocolates
Chutney
Condensed milk
Cordial

Dates

Indusfrigl effluents

Milk

Soaps and detergents

Sausages

Vegetable oil (gingelly,
coconut, avocado)

Lentils
Meat cream
Milk powder
Pickles
Rice

Sauce

Sugar
Sultanas
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Food Technology Section (Contd.)

Dry fish
Fruit juice
Jam. :
Jelly crystals

Industrial Microbiology Section

Activated carbon
Aviation turbine fuel.
Beverages

Biscuits

Canned foods
Condiments

Curry mixes

Glass containers
Kaolin :

Instrument ‘Centre

IR spectra

Minerals Technology Section

Aircraft fuel
Bleaching powder
Bicycle frames
Building materials
Chemicals

Chalk

Clay

Electredes:

Epoxy sand

Fuel oils

Natural Products Section

Aflatoxins
Alcoholic products
Camphor

Essences

Essential oils

Rubber Technology Section

Automotive paint

Bicycle tyres and tubes

Emulsion paint
Enamel paint

Engine mounts
Plasticised plastics

Toffees
Triposha

‘Vinegar

Wheat flour

Mushrooms _
Petroleum products
Soya products

Tea

Triposha

Water

Water filters
Water sterilizers

Optical rotation

Metals

Metallic products

Rice hull ash '’

Rocks, sand and rubble
Spring brushes
Squatting pans

Talld - \ _
Terrazo floor tiles
Turhine blade deposits

Eau-de-cologne
Head lotion
Medicinal plants
Medicinal balm
Pepper

Polythene film
Printing inks
PVC pipes

Solvent combination

Rubber bands
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Wood and Cellulose Technology Section

Boron treated rubber wood Paper and paper boards

Boxes Sacks kraft paper :

Calorimetry and biomass . . Security cheque printing paper
~ Carbon paper ' Sewing threads

Corrugated fibre bsards _ Surgical gauze and bandages

Jute bags Typewriter ribbons

Lining materials Typing paper

Maternity towels Wood burning stoves

NON=ROUTINE TEST SERVICES

The non-routine test services where CISIR expertise
dictates what test is to be done and the methodology of analysis.
In general the CISIR prefers to undertake. this type of test
services. :

A representative list of this type of service follows-

Spices for pesticide residues

Water for pesticide residues

Disposal of malachion waste at Mulleriyawa

" Horlicks bottles for cnntaminants

Coconut fibre peat

Analysis of metal to be used for recovery of lead.

Analysis of sediment from engine oil sump

Reasons for discolouration of white-terrazo tiles

Tdentification of deposit in chlorine pipelines

Tin cans to determine the cause of rusting and if
internal lacquer/Suitable for the packing of tea

Analysis of mineral premix

Corrosion of ceiling suspension wire, brackets and
galvanized wire mesh

Determination of mass of zinc coating of galvanlzed wire net

Water treatment
Testing of paper to determine if exposed to sea air
- or sea water
Study of ground water quallty
Determination of effect of c]eanlng SOlUthﬂ on
anodized aluminium
Testing of insulation materials for roofs and ceilings
Env1ronmental impact assessment for new industries
Sampling and analysis of effluent to identify problems on
environmental pollution aspects and further
recommendations and remedial measures to mitigate
pollution occurring from the industries
Advice on treatment method for both intake water and
waste water
Bicassay of tea for toxic components
Analysis of concentrated butter oil
Neem oil
Fire clay for pest1c1des by GLC
Analysis of Malathion by GLC
Analysis of Methazone cream by HPLC
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Analysis of seallng wax

Non-destructive test using Schmldt Hammer' and Ultrasonic.
v equipment

Fire resistance test on iron safes

Design and fabrication of Fumigation Chamber

Manufacture of laminated sheets

Analysis of gases

TECHNICAL CONSULTANCY

CISIR has .over the years through "~its research and
development programme, literature searches and test services
built up a pool of expertise. Drawing from this pool of
expertise advice is given to various sectors including govern-
ment, industry, scientists, entrepreneurs and the general public.
Such consultancy is given purely from accumulated expertise
and no laboratory analysis is generally required. There are
essentially two types of technical consultancy provided by
CISIR -

(a) those given free of chafge

(b) cases where a fee is levied. -

‘In the case of the first type, many of the queries are
replied over the- telephone or by letter. The range of -advice
covers many of those subjects mentioned in Section 4.

Other consultancies are more complex and require a formal
report. For this type of consultancy, a charge is levied.
From amongst such consultancies carried out in 1986 some examples
are given below -

Report on evaluation of the water ‘in the neighbourhood of
'Singalanka' Standard Chemicals Limited, Plant at Ranala.

Identification of cause of corrosion of galvanized iron pipes
in the Bank of Ceylon Headquarters building at Echelon Square.

Corrosion of machinery parts.

Examination of generator and prevention of salt particles
entering generator room. :

Establishment of drinking water quality verification system
on JEDB/SLSPC Plantations. '

Corrosion problems in the manufacture of steel furniture.
Recommendation for softening of boiler feed water.

Examination of water at administration and training building

‘'site at Air Lanka, Katuneyake.

Inspection of defective generator.
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Switchgear examination.
Disposal of battery wastes (solid).
‘Prevention of fish deaths in aquariums.

* Environmental . impact assessment - Sodium silicate factory,
" Marawila.

Testing of water and maintenance of cascading pools at new
Parliament. *

Consultation on fruit and vegetable supplies to hotels.
Refrigerated reefer transportation of pineapples.
Demonstration on rice flour bread.

Preparation of banana, tomato, brinjal  and okra syrup Ior
patients with bronchial asthma.

.Canned coconut milk - project evaluation.
Setting up a mushroom industry.
Preservatipn of mushroom.

Bottled king coconut Qater.

Report on cement mortar and determination of its age for a
court case.

Demonstration - defermination_of MCPA gontént.

Pine oleoresin — evaluation of plantations, uses of end - products.
Cologne and essence. 7
Catﬁafanthus roseus g agro-technology.

.Medicinél tea.

Beér - determination of quality.

Assistance given to improve the performancé of a cardamom dryer.

Design of a rectification column and automatic decanter for
alkyd resin plant. ¥y e R :

Commissioning and monitoring of a ventillation system.
Design of a sesame seed decorticator.
Design of a scrubber.

Design of a mixing and bottling plant for a mouth wash.
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Feasibility study on glucose syrup from starch.

Utilization of feathers, collection and utilization of oil
obtained from poultry waste. '

Design of a solér dryer.

Drying and powdefing_of mushroom.

Roof coating.

Emulsion paint péeling.

Rubberising of coir mats.

Cgmpounding for translucent rubber rings.
Advice on'Boroﬁ treatmeﬁt_of rubber wood.

Termite infestation in a hotel.

CALIBRATION, REPAIR, MAINTENANCE AND INSTRUMENTATION SERVICES

CALIBRATION

The Institute continued to provide a calibration service
to industry.  Among the types of instruments calibrated during
the year were the following -

Thermocouples Standard lamps
Optical. pyrometer Materials testing machines
kwh meter ' " .Pressure gauges

REPAIR AND MATNTENANCE -

" The Electronics Workshop of the Institute undertakes
repairs to sophisticated electronic equipment used in research
laboratories, industry, hospitals and other professional and
commercial establishmerits. Generally, this service is provided

only in respect of items for which repair facilities are not

available elsewhere in the country.

Among the equlpment repalred durlng the perlod under
review are -

R.F.M. 80 refractometer . Cassette recorder
MSE bench-topcentrifuge ; Atomic absorptlon spectrophoto-
VHF transmission set ; : meter

Electronic weighing indicator - Hardness tester

8ISON susceptibility meter - DC insulation set

* High voltage testing equipment Automatic voltage regulator

Micrometer pH meter
Cable fault finding equipment  SP6-200 spectrophotometer
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Metrohm pH meter EIL X'Ray Dosimeter

Flame analyzer and heat AC voltage current standard
resister Tektronix oscilloscope -
Calendering machine - Chromonitor _
Laboratory test oven Pye Unicam spectrophotometer
Electronic balance g L V Fault location equipment
Incubator Surge generator
Spectrophotometer ; Mooney viscometer
Hematogluorometer, Electric weighing machine
Model 205 . Varian spectrophotometer and

Air conditioners . flask shaker.

A repair and maintenance service was provided to the Sri Jaya-
wardenepura Hospital. '

INSTRUMENTATION

The Instrument  Centre of the CISIR provided scientists
from various organizations an opportunity to obtain analysis
carried out via sophisticated instruments. Among the organiza-
tions served were : Universities of Colombo, Kelaniya, Ruhuna
and Peradeniya and the Medical Research Institute.

TRAINING PROVIDED BY CISIR

Training facilities provided by CISIR in 1986 centered
largely around training of University students and involvement
in International training programmes.

Unlike in previous years, training of “public sector
employees was not carried out on a regular basis. However there
are a few cases of training provided for private sector personnel
in the fields of Rubber and Wood.

INTERNATIONAL TRAINING

CISIR continued to manifest eminence in the fields of
Natural Products and Electronics. This expertise was recognized
by International organizations using our training facilities.

A student from Nepal was trained on Essential Oils
through a UNIDO programme in’ our Natural Products Section.

The CISIR provided a local counterpart trainer in the
British Council sponsored workshop on "Repairs and Maintenance
of Analytical Equipment". The CISIR also provided two resource
personnel in Chemical Instrumentation for the workshop. A part
of the workshop was carried out in the CISIR premises using
our facilities.
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TRAINING OF UNIVERSITY STUDENTS

Training of University vacation and final year research
students continued as in the past. However, there was more
diversity in the training provided this year.

Students were trained in the following areas: Agriculture
(Food Science), Chemistry, Chemical and Materials Engineering,

‘Botany and Nuclear Science.

These students belonged to the Universities of Colombo,

Peradeniya, Moratuwa and Ruhuna.

INFORMATION SERVICES

Coming under the purview of this section of CISIR are
the Library and Information Services, Publicity and Public
Relations, : '

LIBRARY

The CISIR Library added further to its collection of
books in 1986. It continues to be the finest Technical Library
in Sri Lanka. The new periodicals and books arose from funds
from the Government Grant (Rs.l1.2 million) and donations from
various agencies such as IDRC, SIDA, World Bank, Asia Foundation
and British Council.

INFORMATION SERVICES

(a) Technical Information

_ Some examples of the inquiries answered (in diverse fields)
follow - ;

Greenhouses Brake lining
Blue asbestos - - Reducing substances in rectified
Corrosion of steel ; : spirit
reinforcements in Wood preservation
concrete Energy from agricultural residues
Encapsulation Lamination of plastics
Nichrome for heating Chemicals from agro-wastes
elements Hair curling preparation

Chemistry of vision

Inquiries from Uganda, Columbia and Peru (channelled
through the UNIDO industrial service) were handled by CISIR.

(b) Compufef Searches

The following Computer Searches were carried out for staff
members through cutside organizations -
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Aluminium oxide . Post-harvest rotting of papaya

Tissue culture of "Pinched sluice concentrator
tropical fruits
Lignocellulose ; Post-harvest wax dips on limes,

pineapple, papaya, mango.

Regional networks

The CISIR Information Service was désignated the focal

point of the Asia and Pacific Information Network for medicinal
and aromatic plants (APINMAP) for Sri Lanka.

(a)

(b)

(c)

PUBLICITY

Exhibitions

CISIR participated in the following exhibitions -
(1) St. Thomas" College Old Boys Union

(2) NARESA exhibition on Energy

(3) Techno-86

Television programmes

(a) Cultivation and processing of Catharanthus roseus
(b) Fuel-wood efficient stove

(c) Preservation of fruits and vegetables by solar
dehydration

(d) Analysis of deposits of the memora cave

Newspapers
(1) Science for common man Sun (January 13, 1986).

- (2) Growing Cardamom the profitable way Daily News

(March 20, 1986).
(3) CISIR plagued with problems Daily News (March 23, 1986).

(4) CISIR to concentrate on 05 major objectives Island
(April 10, 1986).

(5) CISIR stoves Dinamina (April 04, 1986).
(6) Pesticides from Margosa - Local scientists probe

possibilities — Sunday Observer (June 08, 1986) (also
published in Silumina May 04, 1986).

(7) Mushroom. Attention was drawn to CISIR activities in

- the field of mushroom cultivation by Dr P M Jayatissa,

Deputy Director in a letter to the editor, Daily News
(August 04, 1986). :

(8) Anyone for mushrooms? Daily News (August 23, 1986).

(9) CISIR Stoves will slash fuelwood budgets Daily News
(August 16, 1986). '
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(10) Small stove with a big future Sun (August 22,  1986).

(11) Herbal tea — next Lanka export Daily News (August 26
1986) (Provincial edition).

(12) Flourishing prospects for minimal Daily News (October
20, 1986).

(d) Radio programmes

Nimwalalla programme
- Cement

— CISIR contribution to the ceramic industry

(e) Business Lanka

CISIR research was featured in Business Lanka a publication of
the Trade and Shipping Information Services -

(i) Highlights of CISIR research on Coconut based products
Business Lanka -5 (1) pp. 9 - 10 (March 1986).

(ii) Role of CISIR in the Essential 0Oils Industry
* Business Lanka 5 (3) p.7 (Spetember 1986).

(iii) Bottled young coconut water
Business Lanka 5 (4) p. 17 (December 1986)

(iv) Health bréﬁs Business Lanka 5 (4) p.15 (December 1986) - CISIR
work on herbal teas (highlighted by Ceylon Small Industries
Limited, Kotte)

(f) Food Digest

CISIR processes were advertised in the Sections publication -
Food Digest under the heading 'Technology from CISIR' by
Mrs D Warnasuriya - i
(a) Dried green pepper Food Digest p.7 (March 1986)

(b) Bottled coconut water Food Digest p.8 (March 1986)

(c) Protein rich biscuits Food Digest p.10 (June 1986)

(d) Bamboo generator for vinegar production Food Digest p.7
(September 1986).

(e) Bread from rice based composite flours Food Digest p.8
(September 1986).

(g) Seminars

A half-day seminar on 'Some research and development at CISIR'
was organized by Dr G S Jayatillake, Research Officer, CISIR
on behalf of the Physical Sciences Section, Sri Lanka
Association for the Advancement of Science at SLAAS Auditorium
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on June 12, 1986. The following papers were presented -

Intreduction - Dr E R Jansz
Biotechnology G Dr P M Jayatissa
Agro-based products - Dr A L Jayawardene
Food Technology - Dr K G Gunetileke
Material Science 1 - Dr L P Mendis
Material Science 2 - Dr R N Ediriweera

Summing up - Dr G S Jayatileke
(h) Lectures

At an Institute of Fundamental Studies colloquium on
March 26, at ARTI, the Director Dr E R Jansz spoke on "CISIR:
its role, its achievements and its problems”. .

(1) Meetings

Mr M M Kanaka represented CISIR at the District Indus-
trial Development Council meeting held in Gampaha.

_ Dr L. P Mendis 'participated in a Seminar on " Rubber
Products Manufacture organized by the Industrial Development
Board. : :

EDUCATION AND PUBLIC RELATIONS

(a) Schools
Assistance was given to the following schools By way of
advice/exhibits from research sections for school exhibitions.

Delwala Maha Vidyalaya: Joseph Vas Central College,
St. Benedicts College " Wennappuwa

St. Pauls Milagiriya Padmawathie Maha Vidyalaya
Nalanda College - Dompe :

A group of. science teachers from Mirigama visited CISIR on
April 02. : i

Dr UM Senanéyake and Dr J A J Pefera gave talks to Chemistry
students at St. Peters College. '

(b) Entrepreneur Development

_ A group of entrepreneurs from Chilaw, who participated
- in a mini course organized by the Sri Lanka Business Develop-
ment Centre (SLBDC) visited CISIR on January 21 and a group
of Industrialists and Businessmen who followed an Entrepreneur
Development Programme in Hambantota (organized by SLBDC)
visited CISIR on May 09. '
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(c) Foreign Scientists

The CISIR was visited by scientists from the Hebei
Academy of Sciences, Peoples Republic of China in October.

9.  MISCELLANEOUS SERVICES TO OTHER ORGANISATIONS

9.1 MINISTRIES

Mihistry of Agricultural Development and Research

Committee on Development of Agrb—based Industries -
‘Dr L P Mendis, Dr A L Jayawardene

Ministry of Health

Member, Committee convened after fire damage caused with
Malathion Store at Mulleriyawa - Dr A M Mubarak

Ministry'bf Higher Education

Member, National Commlttee, Unlver51ty Industry Interaction -
Dr E R Jansz

Ministry of Justice

Member, 'Sub-committee of National Committee UNESCO on Science
and Technology and Higher Education - Dr E R Jansz

Ministry_of.Industries and Scientific Affairs

Member, Local Investments Advisory Committee — Dr E R Jansz

Member, Committee for Industrial use of Dolomlte -
Dr J A J Perera L

Member, Committee on Transfer of Technology and Quallty
Control - Dr E R Jansz .

_Member, Advisory Committee on pollutlon from pesticides -
Dr A M Mubarak, Dr A P Mathes

Ministry of National Security
Advisor, Security Advisory Board - Dr PAJ Ratnasiri

Ministrj of Plan Implementation

Member, Committee on water in covered wells -
Dr N M Pieris

Member, Coordinating Committee on Foqd and Nutrition -
Dr K G Gunetileke
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Ministry of Power and Energy
Member,
" New, Renewable and Rural Sources of Energy (NERSE) Task
Force — Dr S A Abeysekera

Ministry of Rural Industrial Development

Member, Joint Committee of ATRDC Project - Dr S A Abeysekera

" Ministry of Youth Affairs

Member, Committee on Reforms to Technical Education in the
Mahaweli region — Dr A L Jayawardene

9.2 GOVERNMENT DEPARTMENTS, STATUTORY BOARDS & CORPORATIONS

Agricultural Development Authority

Committee to Study'Utilization of Sugar cane molasses -
Dr P M Jayatissa (Member).

Atomic Energy Authority

Sub-Committee for Irradiation of Latex — R Devendra (Member)

Committee on Rad10act1v1ty of imported foods - Dr E R Jansz
(Member)
Committee — Preservation of food by Irradiation -
Dr S Wilson (Member) _
Bank of Ceylon - Tender Board for H.F.Radio Communication Network -
Central Environmental Authority g (Dr P A J Ratnasiri)

Member, Permanent Inter-Agency Committee for the continuous
monitoring and review of water quality in public water
supply schemes — Dr N M Pieris

Member, Committee on Industrial Zoning - Dr P M Jayatissa

Member, CEA/NORAD Committee — Dr E R Jansz, Dr A P Mathes,
Dr A M Mubarak

Member, Committee on Disposal of NH, from fertilizer plant -
Dr A 1L Jayawardene

Member, Interagency Committee on formulation of guidelines
fqr toxic chemicals — Dr A L Jayawardene

Member, Committee on Agro-processing for Mahaweli region -
Dr A L Jayawardene

Member, Committee on hazards from Asbestos - Dr A P Mathes

Member, Committee for siting of leather tanneries -
W G Rajendran
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Ceylon.Cement Corporation

Member, Technical evaluatlon committee - Import of cllnker_-
Dr S A Abeysekera

Member, evaluation of tenders for Refractory bricks, gypsum,
grinding media - Dr'S A Abeysekera

Member, evaluation of tender for Kraft paper — Dr L P Mendis

Ceylon Ceramics Corporation

Member, Technical evaluation committee on plaster of paris -
S Palamakumbura

Ceylon Fertilizer Corporation

Member, Technical evaluation committee for tenders for importing
of fertilizer - Dr A L Jayawardene

Member, ‘Technical evaluatibn committees of tenders - Poly-
propylene woven bags, chemicals — Dr L P Mendis

Central Bank of Sri Lanka

Member , Tender Board for Installation of Integrated Fire

and & Security Alarm System — Dr P A J Ratnasiri

Ceylon Petroleum Corporation

Member, Technical evaluation Commlttee of tenders for Nylon
Chips - Dr L P Mendis

Member, Technlcal evaluation committee for Petroleum products -
Dr L S R Arambewela

Ceylon Tyre Corporation

Member, Technical evaluation committee of tenders (Internal
Mixer) - Dr L. P Mendis

Member, Technical evaluation committees. for the supply of
bead wire, zinc oxide, carbon black — Dr S A Abeyesekera

Export Development Board

Member, Research Board and Unit on Gemstones — Dr R N Ediriweera

Member, Advisory Commlttee on Rubber and end-products -
Dr L P Mendis :

Forest Department

Member, National Committee FAQ — Reg1onal wood energy development
programme — DI M B Herath

General Treasury — Member, Committee on Operation and Maintenance

of Capital Assets - Dr P A J Ratnasiri
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Tndustrial Development Board

Member, Advisory Council on Rubber Products Development
Services Centre — Dr L P Mendis i '

Institute of Fuhdamental'Studies :

Coordinator,Tissue culture programme - Dr K G Gunetileke

National Crafts Council

Member of Board - Dr U M Senanayake

NMational Packaging Centre

Member, Board of Directors — Dr A L Jayawardene

National Paper Corporation

Members of Technical Evaluation Committees

Tenders for Short Fibred chemical pulp, waste paper -
Dr T Habarakada, Dr N M Pieris

Tender for.Bleached'chemi—thermo mechanical pulp -
Dr S A Abeysekera

Tender for long fibred unbleached kraft pulp -
Miss N T Amarasinghe, Dr T Habarakada

Tender for long fibred sulphate pulp — Dr T Habarakada

Tenders for ammonium sulphate, soda ash, rosin -
Dr T Habarakada .

National Salt Corporation

Technical evaluation committee on polypropylene woven sacks
- Dr L P Mendis (Member)

National Sugar Corporation

Technical evaluation committee on polypropylene woven sacks
~ — Dr L P Mendis (Member)

Natural Resources Energy and Science Authority of Sri Lanka

Member, Working Committee on Energy -Dr S A Abeysekera,
Dr M B Herath '

Member, National Fuel-wood conservation programme -
Dr M B Herath

Member, Working Committee on Physical & Engineering Sciences
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Natural Resources Energy and Science Authority of Sri Lanka(Contd)

Sub—Committeé on Import of isooyaﬁates - Dr L P Mendié(MemBerj
-Chairman, Chemical Sciences Committee — Dr E R Jansz

s resniainn BROMEY . el S B Mesmbegel

Editor, SCAMAP Newsletter - Dr A L Jayawardene .

Committee oﬁ.Technologf policy - Dr E R Jansz (Member)

Péranthan Chemicais Corporation

Technical evaluation committee for caustic sodé =
Dr S A Abeysekera (Member) '

Peoples Bank - Consultant on Security Equ1pment - Dr P A J Ratnasiri.
State Distilleries Corporation

Member, Technical evaluation committee on arrack bottle
stoppers — A M M Amirudin .

Member,-Technical evaluation committee for tender for supply
of silent spirit - Dr U M Senanayake

 University -Grants Commission

Member, Standing committee on physical sciences -
Dr P A-J Ratnasiri

Sri Lanka Standards Institution

Member, Council — Dr E R Jansz

Divisional Committees (Members)

 Agricultural and Food Products - Dr E R Jansz, Dr K G Gunetileke
Chemical and Rubber Products - Dr L P Mendis

Flectrical Engineering — Dr P A J Ratnasiri, Dr DM G T Chula-
tunga & '

Technical Evaluation Committees (Members)

Tender Board - Computer — Dr E R Jansz
"Tender Board - HPLC - Dr A L Jayawardene

"Accreditation scheme for testing laboratories (ASTEL) -
Dr A L Jayawardene

Quality assurance programme for small and medlum rubber goods
industries - A A Ediriweera

The CISIR also has representatives on 34 Drafting Committees
of the SLSI. : .
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9.3 SCIENTIFIC ASSOCIATIONS

Institute of Biology, Sri Lanka

Vice President - Dr P M Jayatissa

Joint Secretaries - Dr P S Peiris, A W Liyanage

Institute of Chemistry, Ceylon

Joint Secretary - Dr A M Mubarak

Member, Council - Dr A L Jayawardene, Mrs M Abeysekera,
Miss C L M Nethsingha, Dr N M Pieris, Dr G S Jayatillake

Member, Admissions and Ethical practices committee —
Dr E R Jansz

Member, Asian Network in Analytical and inorganic Chemistry -
Dr N M Pieris :

Member, Board of Exam1ners, Graduateshlp course -
" Dr E R Jansz

Member, Educational committee - Dr G S Jayatillake

Member, Sub-committe: for Laboratory Technicians Training
course - Dr E R Jansz, Dr R C Wi jesundera.

Institute of Physics, Sri Lanka

- Vice Pfesident -~ Dr P A J Ratnasiri

Council Member and Hony. Treasurer —.Dr R N Ediriweera

National Academy of Sciences, Sri Lanka
Treasurer - Dr E R Jansz

Plastics and Rubber Institute

Member, Executive committee - Dr L P Mendis

Member, Edltorlal committee — R Devendra

Royal Soc1ety of Chemletry (Srl Lanka Sectlon)

Committee and steering committee for international seminar -
Dr G S Jayatillake (Member)

Sri Lanka Association for the Advancement of Science

Council member - Dr E R Jansz
Editor — Miss C L M Nethsingha
Treasurer - Dr P A J Ratnasiri

Assistant Tfeasufep - Dr'A_MIMubarak
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Sri Lanka Association for the Advancement of Science (Contd)
Membef, Committee for popularization of science - Dr_M B Hefath,
Dr U M Senanayake

Member, Naticnal diasaster preparedness committee -
Dr N M Pieris : '

Member, Section E committee - Dr G S Jayat111ake,
A MM Amirudin

Member, Science and Techhology Advisory committee -
Dr ER Jansz, Dr P A J Ratnasiri

Committee Member, Compilation and updating list of instruments
for chemical analysis available in Sri Lanka — A M M Amirudin,
Dr G S Jayatillake

Sri Lanka Library Association

Vice President and Member Executive committee -
Miss C L M Nethsingha ;

Member Education Sub-committee - Miss C L M Neths1ngha

9.4 UNIVERSITIES

University of Colombo

Visiting Lecturer, Chemsitry - Dr A M Mubarak-
‘External Examiner, PhD Thesis - Dr E R Jansz

Visiting Lecturer, MSc in Analytlcal Chemlstry -
Dr A L Jayawardene

Member , Board of Studies and Lecturer,:Diploma in Library
and Information Science — Miss C L M Nethsingha

Visiting Lecturer in Industrial Economics -
Dr T S K Athugalage

Supervisor, Poet—graduate Diploma in Economics Development -~
Dr T S K Athugalage

External Examiner ,for examining a MPhil Thesis - Dr I‘ﬁIERaUrEurl
Unlver51ty of Kelanlga

Moderator for Special Arts degree examination -
Dr. T S K Athugalage

Lecturer and examiner, MSc degree in Microbiology -
Dr P M Jayatissa, Dr P S Peiris

Member, Tender Board ﬂn‘InsaﬂJatlmlci EDLSHﬁ1A§31G)F%BX[ﬁub4h‘P‘A\IRaUEi—
Un1vers1ty of Moratuwa S

Visiting Lecturer, Faculty of Englneerlng - A M M Amirudin,
- B Jeyadeva :

Visiting Lecturer - K Weeratunga
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Open University

Consultant, Chemistry for BSc degree programme -
Dr A M Mubarak

University of Peradeniya

Visiting Lecturer in Food Science and Technology -
Dr K G Gunetileke

Examiner, MPhil Theses - Dr K G Gunetlleke

University of Ruhuna

Visiting Lecturer in Food Science and Technology —
Dr K G Gunetileke i

University of Sri Jayawardenepura

Visiting Lecturer, Industrial Microbiology - Dr P M Jayatissa,
Dr P S Peiris

9.5 TEACHING PROGRAMMES OF ASSOCIATIONS ETC.

Atomic Energy Authority

Lecturer, Laboratory and Maintenance Management Training
course — Dr R N Ediriweera

Instructor, Training course on electronics for techn1c1ans -
R P T Karunasiri

Institute of Chemistry, Ceylon

Lecturer, Graduateship course of the Institute of Chemistry -
Dr E R Jansz, Dr A L Jayawardene, Dr A M Mubarak,
Dr R C Wijesundera, Dr L P Mendis

Lecturer, Laboratory Technicians' Certificate course -
Dr E R Jansz, Dr P M Jayatissa, Dr R C Wijesundera,
CJASH Perera, Miss N T Amarasinghe

Mahila Samiti

Lecturer, Demonstration on Yoghurt manufacture - G G Weerawansa

Central Bank Workshop Industries for beginners -

Lecturer, M B Herath
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PUBLICATIONS, SCIENTIFIC COMMUNICATIONS., REPORTS ETC.

i PUBLICATIONS IN'iNTERNATIONAL JOURNALS

(a) Chiral building blocks for Ampholoricin D
A M Mubarak et., al.
Cand. J. Chem. (1986) 64 1800

(b) Alkaloids of Nelsosperma opposztlfolla
S Amarasekera, L S R ‘Arambawela, Fitoterapia (1“86) 55(1)55

10.2 PUBLICATIONS IN REGIONAL AND LOCAL- JOURNALS

(a) Isolation and characterization of yeasts of some fruits and

fruit products of Sri Lanka J. Nat. Sci. Council, Sri Lanka
(1985) 13, 71-75, D S T Warnasuriya, P M Jayatissa and others.

(b)Semi-processed or stored fruits and vegetables as raw materials
in food processing industries and catering sector marketlng
opportunities in Sri Lanka
R G Curtis and K G Gunetileke
Economic Review May 1986.

(¢) The role of the CISIR in Industry Duta (1986) 1, 6-9.
E R Jansz.

(d) Applied chemical studies on some export crops, Chemistry in Sri
Lanka (1986) 3(2) 20-23. S J Sarath- Kumara (Kandiah Memorial
Award II, lecture).

10.3 SCIENTIFIC COMMUNICATIONS

(a) Fire risk associated with storing malathion WDP under sub-stand-
ard conditions
; Int.Congress in Pesticides Chemlstry, TUPAC, 1986 Ottawa
A M Mubarak. ;

(b) Development of a densitometric method for the estimation of
azadirachtin.Regional Symposium on advances in analytical
instrumentation and their application, Malaysian Chemical
Congress, 1986, Kualalumpur . .

A M Mubarak and C P Kulatileke.

(c) Quality control studies on some medicinal plants of Sri Lanka
by densitometric technique
Malaysian Chemical Congress 1986, Kualalumpur
L S R Arambawela.

~(d) Asymetric synthesis of cyanohydrins catalysed by cyclic—

dipeptide.Malaysian Chemical Congress 1986, Kualalumpur,
G § Jayatilleke.
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Further studies on alkaloids of Alstonia macrophylla leaves
Proc. of 15th Annual Sessions of I. Chem.C (1986)

C X Ratnayake, L S R Arambawela, K T D de Silva, Att-ur- Rahaman,
K A Alvi,

Some preliminary investigations on the vitamin C levels in some
common Sri Lankan fruits and vegetables

Proc. of 15th Annual Sessions of the I.Chem.C (1986)

D R A Ranatunga, M H Perera and N M Pieris.

Applciation of analytical techniques for the quantitative
estimation of trace metals in alumina based materials
Proc. of the 15th Annual Sessions of the I.Chem.C (1986)
S Palamakumbura, M N Geevaratne and N M Pieris.

Studies on Adhatoda vasica

Proc. of the 15th Annual Se551ons oﬂ,I .Chem.C (1986)

C X Ratnayake, J S Jayasekera, L S R Arambawela R de Costa and
KTD de Silva. ;

Alkaloids of Ervatamia divaricata bark
Proc. of the 15th Annual Sessions of I.Chem C (1986)
T D S Walawage, L S R Arambawela, S. Wimalasena

Studies on alcoholic products from cocoa sweatings

Proc. of the 15th Annual Sessions of I.Chem.C (1986)

S J Sarath-Kumara, E R Jansz and L K G Wickremasinghe

Studles on the effects of fertilizer on the total dry matter
yield and alkaloid content during the development of Catharanthus
roseus Part II - Application of fertilizer, manures and stress
conditions _

Proc. of the 15th Annual Sessions of I.Chem.C (1986)

L S R Arambawela, J Ranatunga and S Wijeratne.

Densitometric methods for estimating of azadirachtin in neem
seeds. Proc. of the 15th Annual Sessions of I.Chem. C (1986) .
CP Kulatilake, E de Silva and A M Mubarak. :

Oligosaccharides in legumesgrown in Sri Lanka

Proc. of the 15th Annual Sessions of I.Chem.C(1986)

J Gooneratne, A M Mubarak, E R Jansz, S Samarasinghe and
K TD de Silva.

Proximate composition, #ineral content and fatty acid composi-
tion of legumes grown in Sri Lanka.

Proc. of the 42nd Annual Sessions of SLAAS (1986)

J Gooneratne, K T D de Silva and E R Jansz.

Evaluation of four cellulosic substrates for cellulase production
and enzymic saccharification.

Proc. of the 42nd Annual Sessions of the SLAAS (1986)

N Fernando and P S Peiris
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Potential pathways for malathion degradation under tropical
storage conditions. Proc. -of the 42nd Annual Session of
SLAAS (1986) -

K Jegatheswaran and A M Mubarak

Pectinase and protease enzyme production by two Colletrotrichium
species having differential disease development in papaw fruit.
Proc. of the 42nd Annual Sessions of the SLAAS (1986)

M A N Dharmasiri, P M Jayatissa and N K B Adikaram

Fnantioselective preparation of alpha cyanohydrins catalysed

by cyclic dipeptides. Proc. of the 42nd Annual Sessions of the
SLAAS (1986) : '
G S Jayatiallke

CISIR - Industry Interaction — A case study published in the
News letter of the National Committee for University Industry
Interactions in Chemistry, 1, (5)

A L Jayawardene

Uses of legumes in Foods. Poshana Puwath published by the Food
and Nutritional Policy Planning Division of the Ministry of
Plan Implementation.

J Gooneratne.

10.4 *~ PAPERS PRESENTED AT.SEMINARS, MEETINGS

(a)

(b)

(c)

(d)

(e)

CE)

(g)

Chemistry in food flavour and food colours
Institute of Chemistry Seminar - Sri Jayawardenepura.

Industrial utilization of polysaccharides.
Presented at the NARESA seminar on "Carbohydrates"
S Jayasinghe

Carbohydrates in natural products synthesis.
Presented at the NARESA seminar on "Carbohydrates".
A M Mubarak

Distillation methods for spices and essential oils.
SLAAS Section B seminar on "Minor Export Crops'.
A L Jayawardene

Chemistry and Technology of essential oils.
Research colloquium of the IFS
A L Jayawardene

Uses of carbohydrates in natural products synthesis
IFS/I Chem C lecture : :
A M Mubarak.

Case study on the malathion fire
UNESCO National Training Workshop on Science reporting
A M Mubarak
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Processed fruit and vegetable markets in Sri Lanka.
Marketing Research Workshop held in Singapore (April 1-5,
1986) under thé sponsorship of the International Development
Research Centre of Canada. ;

R G Curtis and X G Gunetileke

Processing of food grown in the Mahaweli region.

SLAAS Symposium on "Mahawell“

K G Gunetileke

Paper and thin layer chromatography

Workshop on 'Recent trends in analytical chemistry for school

teachers', University of Colombo, December 1986.
G S Jayatilleke

Phytochemical screening. Workshop on phytochemical and
biological investigation of medicinal and related plants of
Sri Lanka. Un1vers1ty of Peradeniya, 17 - 19 October 1986.
L S R Arambawela

Solar water heaters. NARESA Seminar on Practical Deﬁelopments
in Energy, June 1986.
S A Abeysekera

Research, Development, demonstration and adaptation requirements.
Ministry of Power and Energy Seminar on "Utlllzatlon of agri-
cultural residues as a source of energy", September 1986.

S A Abeysekera

Significance of R and D in rubber product manufacture. RRISL
Seminar/group discussion, April 1986
L P Mendis

University, Research Institute Interaction — Case study in
rubber and plastics. :
Ministry of Higher Education, Seminar August 1986.

L' P Mendis '

Formulation of policy for latex based industries. PRI seminar
on Problems of latex based industries, September 1986.
L P Mendis

Contribution of CISIR to the Plastics Industry. PRI seminar
on Impact of free market economy on the polymer industry in
Sri Lanka, December 1986.

L. P Mendis

Appropriate technology in industries based on wood, fibre, wood
waste agricultural residue etc.

Small and medium scale enterpreneurs on invitation of National
Institute Business Management (NIBM).
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-10.5 CISIR PUBLICATIONS'AND REPORTS

(a) Aluminium utensils
Commissioner of Internal Trade, August 1986.
N M Pieris

(b) Market study and consumer testlng of dehydrated vegetables and
: fruits in Sri Lanka.

International Development Research Centre of Canada

R G Curtis and K G Gunetileke

(c) Cultlvatlon of the oyster mushroom and straw mushroom.
Industrial Microbiology Section

(d) Yoghurt manufacture.
Industrial Microbiology Section

(e) Recovery of caustic. soda by electrodialysis of black liquor
* T Habarakada

(f) Feasibility study on the manufacture of glucose syrup from corn
P M Jayatissa and S A Abeysekera

(g) Rubberised coir for heat 1nsulat10n and acoustic purposes
L P Mendis

(h) Product Development Guide No.4 - Radial construction of bicycle
tyres :
A A Ediriweera

(i) Status of -rubber based industries in Sri Lanka-
L P Mendis i

(i) Bamboo generator for vinegar production
A W Liyanage

. 73
o - S
A
DIRECTOR.
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APPENDIX T

TRAINING OF CISIR PERSONNEL

Formal local training

The young recruits to the CISIR, generally, have little
expertise in applied research. Further,these research personnel
naturally aspire to obtain a postgraduate degree (which 1is a
part of the ‘specifications for promotion to higher grades).
In a situation where obtaining suitable foreign i
training opportunities are difficult. It is important that the
CISIR creates its own avenues of training where in the process
the young graduate is weaned to applied research. Several
officers are now doing postgraduate degrees registered.at local
universities on subjects of applied research relevant to the
country's needs.

M A N Dharmasiri Post-harvest investigations on papaw

i

2. Miss I Silva ‘ . Microbial cellulases

3. N F Cooray Chemistry of Myristica and Curcuma
: ' : sp. (completed)

4. Mrs D D Abeygunasekera Processing of cocoa

5. K R Dayananda Aflatoxins in food and feed.

6. Miss T Walawage Medicinal plants

7. Mrs M Abeysekera Food colours

8. B Jeyadeva _ Pinched sluices(completed)

9.. Mrs D Rajapakse Composite flours

10.. Miss M J Gooneratne Food Products from germinated legumes

11. P M Muthukuda Perfumes from castor oil

Training abroad

The foilowing officers were in the process of undergoing training
abroad in 1986.

1. K D Amarasena - Metallurgy (Australia) 3% years

2. Mrs G H N D Ediriweera — 0il seeds (Japan) 2 years
3. H P N J Gunasekera - Electronics(Japan) 3 years

4. J M S Jayatilleke - Minerology (Japan) 3 years

5. Mrs K Selvarajah - Fruit & Vegetable processing (India),
. 2 years &

6. P Priyananda Food_Engineering (Australia) 1% years

- 7. D J Abeyratne - Instrumentation (Great Britain) 9 months

8. R Devendra - Irradiation of Rubber Latex (Japan, Indonesia),
9 months

9. Dr R C Wijesundera - Canola Oil (Canada) 1 year
10. M H Perera - Water treatment (Great Britain) 9 months
11. Mrs S Ahangama - Quality control of food (South Korea) 1 month

12. Mrs M Rajapakse - Economic policy and planning (The Netherlands)
. _ 14 months > '
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13 KR Da}rananda - hflatomns (Sweden) 7 months _
14. Miss C Mldlgaspe - Wood Stoves (Great Britain) 2 weeks

15. Dr (Mlss) R S Wilson — Post-harvest technology (Thailand) 13
Economics for Food technology, )
(Malaysia) Jmonths

16. J L P Perefa — Electronics repair (India) 1 week
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APPENDIX II

LIST OF INTERNATIONAL AND REGIONAL SEMINARS AND CONFERENCES ATTENDED

(a)

(b)

' (e)

(d)

(e)

(£)

(g)

(h)

€9)

(3)
(k)

4L

(m)

Training course on Physics in Industry, Italy, 27 January to
14 February 1986 - Dr R N Ediriweera. - '

Workshop on assessment of improved stoves development programme,
Nepal, 15 to 24 June 1986 - Dr M B Herath.

Regional Seminar-cum-Study tour on Science and Technology Policy,
Planning and Management, China, Japan, South Korea, 24 July to
09 August 1986 - Dr E R Jansz.

International Seminar on Interaction of Research and Development
Instituteswith local industry, Denmark, 20 to 27 September 1986 -
Dr E R Jansz. :

Second Workshop on Fermentation Ethanol ' Production, Finland,
08 September to 03 October 1986 — Miss N T Amarasinghe.

Meeting of Senior Officials Proceeding the Meeting of Ministers
of Industry and Technology, Bangkok, 17 to 19 September 1986 -
Dr PM Jayatissa; '

Meeting of Ministers of Industry and Technology, Bangkok, 22
to 24 September 1986 — Dr P M Jayatissa. .

Tenth International Congress of Essential Oils, Fragrances and
Flavours, United States of America, 16 to 25 November 1986 -

"Dr A L Jayawardene.

Regional Symposium on Advances in Analytical Instrumentation
and their application and course on High Pressure Liquid Chromato-
graphy Malaysia, 17 to 28 November 1986 — Dr (Mrs) L S R Arambewela
and Dr A M Mubarak. ;

International Workshop on Formulation of Science and Technology
Policy, South Korea, 19 to 28 November 1986 - Dr P A J Ratnasiri.

Seminar on Hazardous wastes, Cairo Egypf,_23 to 25 November 1986 -
Dr M P J A P Mathes. 5

International Seminar on Information networking for Technology
Malaysia, 2 - 4 December 1986 - Mrs D S T Warnasuriya.

Regional Seminar on Science and Technical Information Policy,

Colombo 22 — 27 October 1986 — Mrs D S T Warnasuriya.
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APPENDIX ITI

CISIR SCIENTIFIC STAFF - 1986

DIRECTOR

E R Jansz ;

BSc (Hons)(Cey)., PhD (Dal), F I Chem C., C Chem
Fellow of the National Academy of Sc1ences (SL)

DEPUTY DIRECTORS

1. P M Jayatissa 2. P A J Ratnasiri
BSc(Hons)(Cey)., PhD (Bath)., ,BSc (Hons)(Cey)., MSc (Ohio State)

F I Chem C., C Chem PhD (Illinois), Mem I E E E

HEADS OF SCIENTIFIC SECTTIONS

S A Abeysekera, Head; Pilot Plant énd Designs Section
BSc(Cey)., Dip Chem Eng (Surrey), MSc (Bradford), PhD (Bradford).

K G Gunetileke, Head, Food Technology Section
BSc (Kyoto), MSc (California), PhD (Toronto).

AL Jayawardene, Head, Agro-Tndustries Section
BSc (Hons)(Cey), PhD (Cey), F I Chem C., C Chem.

L P Mendis, Head, Rubber Technology Section
BSc (Hons)(Cey), PhD (Loughborough), A R T C.

(Miss) 6 1 M Nethsingha, Head,Information Services Section
BSc (Cey), ALA, MA (Lond), F I Chem C, C Chem.

(Mrs) N M Pieris, Head, Analytical Chemsitry Section
BSc (Cey), PhD (SL), F I Chem C, C Chem.

UM Senanayake, Head, Natural Products Section
BSc., MSc (Canterbury N-Z), PhD (NSW), M I CHem C, C Chem.

R C Wijesundera, Head, Fats and Oils Section
BSc (Hons)(Cey), PhD (St.Andrews), M I Chem C, C Chem.

OFFICERS—-IN—CHARGE

R N Ediriweera, Officer-in-Charge, Applled Physics & Electronics Section
BSc (Hons)(SL), DIC, MSc (Lond), PhD (Lond). ;

M B Herath,. Officer-in-Charge, Wood & Cellulose Technology Section
MSc, PhD (Dresden).

M P J A P Mathes, Officer-in- Charge, Environinent Monltorlng and Pollution
Control Unit
 BSc (Hons)(SL), MSc (AIT), PhD (Monash).

P S Peiris, Officer-in-Charge, Industrial Microbiology Section
_Bsc (Hons)(Cey) MPhil (SL), PhD (NSW).
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I A J Perera, BSc, PhD, (Martin Luther GDR)
A M Mubarak, BSc (Hons)(SL), PhD (Cambridgg), A I Chem C, C Chem.

RESEARCH OFFICERS

(Mrs)D D Abeygunasekera, BSc (Hons),IM-I Chem C, C Chem.

(Mrs) M Abeysekera, BSc (Hons)(Céy), M Phil (SL), M I Chem C, C Chem.
. (Miss) N H Alles, BSc (Cey), MSc (SL). -

(Miss) N T Amarasinghe, Dip Chem Eng (Bradford), MSc (Bradfo;d).

K D Amarasena,BSc (Hons) (Cey)

A MM Amirudin, BSc, MSc M Tech (Madras), M I Chem C, C Chem.

(Mrs) L S R Arambewela, BSc (Hons)(Cey), PhD (SL), M I Chem C, C Chem.
N F Cooray, BSc (Hons) (Kelaniya).

K R Dayananda, M I Chem C, C Chem.

R Devendra, BSc (SL), MSc (SJP).

M A N Dharmasiri, BSc (Peradeniya).

AA Ediriweera, MSc (Moscow).

(Mrs) N Ediriweera, BSc (Hons)(Cey), MSc (Cey), M I Chem C, C Cheﬁ.-
T N P Fernando, BSc (Hons)(Lond). |

(Miss) T V Gamage, BSc (Hons) Agric (Peradeniya).

(Miss) M J Goonerétne, BSc (Hons) (Allahabad), MSc (Bombay), L I Chem C.
H P N J Gunasekera, BSc (Hons)(SL). g%

T Habarakada, MSc (Moscow), PhD (Moscow).

(Mrs) P I Iddamalgoda,'BSc (SL), MSc (SJP).

.J A J Jayasinghe, BSc (Pefadeniya)

(Mrs) S Jayasinghe, BSc (Cey), MSc (Cey), A T Cﬁem C, C Chem.

G S Jayatillake, BSc (Hons) (SL), PhD (Penn State), MR S C, F I Chem C,
C Chem. - ' :

J M S Jayatilake, BSc Eng (Moratuwa).
B Jeyadevé, BSc Eng (Mbratuwa).
R P T Karunasiri, BSc Eng (SL).
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" A W Liyanage, BSc (SL), MSc (SL), ?erf Ed Nutr (Rome).
D R K Lokuliyana, BSc (Perademiya), M Phil (Peradeniya).
P M Muthukuda, BSc (Peradeniya), MPhil (Peradeniya), G I Chem C.

S Palamakumbura, BSc (Peradeniya), G I Chem C.

CJ S AH Perera, BSc Eng (Hons)(SL).

(Mrs) S I Perera, BSc (EL), MPhil_fHongkong).

J L P Perera,BSc Eng (SL).

P Pgiyananda,'BSc Eng (Mofatuwaj.

(Mrs). D I Rajapakse, BSc (Hons) (SL).

(Mrs) M Rajapakse, B Com (Pefédeniya);

J Ranatunga, BSc Agric (Peradeniya).

WG RaJendran, MSc Chem Fng (Azerbadjan) Dip Env S & T (Netherlands).
(Mrs) RCWMRW Senéviratne, BSc (Kelaniya).

(Mrs) K Selvarajaﬁ; BSc(Hons)(SL). |

(Mrs) I Silva, BSc(Hons) (Peradeniya).

(Miss) T D S Walawage, BSc(Hons) (Kelaniya).

(Mrs) DS T Waranasuriya, BSC(Hons)(Cey), AT Chem C, C Chenm.
(Miss) S Wijeratnam Wilson , BSc Hons (Lond), PhD (Cantab).

S N Wickremasinghe, BSc Eng. (Peradeniya).
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APPENDIX TV

OTHER EXECUTIVE GRADE OFFICERS OF THE INSTITUTE

ACCOUNTANTS
M HM S Hamid, Intermediate CIMA.
K Arulananthan.

INTERNAL. AUDITOR.

A A Karunaratne

- PERSONNEL OFFICER

W D Seneviratne, BA (Cey).

SUPPLIES OFFICER

A M P S Chandrawansa, BA (Cey).

STORES OFFICER

W D W Saysa

MANAGERTAL SCALES

‘(Mrs) S D Tennekoon, Personal Secretary to Director
(Miss) J Wickremaratne

(Mrs) J G Bastianéz |

(Mrs) F E I Bandara, Additional Secretary to Director
(Mrs) B Karunaratne, Senior Personnel Assistant,

(Mrs) N Jayasuriya, Accounts Assistant.
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DIRHCT OPERATIONAL COST STATIMENT

I
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Section Salaries and Frov. Fund Overtime Travelling & Suba Travelling & Suba Chemicala Laboratoryware Other Supplies Total
Hages. ! . (Local) (Foreiem) : th
102 Analytical n_._usu..mdq -394,713.83 55,952.75 3,185.00 190.00 - 196,810.26 T.049.30 20,277.52 £78,178.66
104 Food Technolozy. 448,535.08 64,626.69  4,865.00 2,569.00 - 64,018,34  10,533.85 35,893.66 631,047.62
106 Wosd & Cellulose Technology  129,374.96 . 18,158.07 3,200.00 wum.qm a.wum.mw _wuog.mm 5,002,44 7,228,04 ._ma.qu_.ac.
108 Applied Physics & Electronic : : .
Engineering 351, 746,14 51,461 .87 - 281.75 4,043,00 17,670.88 4,430.38 149,139.49 578, 773.51

112 Natural Products amm..wmw..: 62,011.16 6,424.00 qammaho 3,425.00 27,917.44 9,184.83 15,386,49 594,671.19
114 Agro Industries 313, 734.45 42,269.33 2,462.00 579,00 199.94 117,078, 21 '5,892,76 16.116,53 498,332.22
116 Rubber Technolagy 208,662.10 42,505,08 \q.¢mo.oo 3,658,50 ' 3,637.50 1,801.26 369.57 9,008.92 367,062.93
118 Industrial Microbiology 387,045,681 55,319.72 9,146,00 722.00 - .45,599.93 40,605.73 84,964.88 623, 404,07
120 PFatz & 0ils Technology 154,514.00 21,700,537 206,00 97.50 - 49,984.63 T4,078.69 5,580.12 306,161.31
122 Industrial Economies - 61,969.34 m.mw..?‘_m. 42,00 {3 3,225.00 - - 1.033.60 qm.mmq..ow
124 Wineral Technolosy 424, 603.65 mo..oa.@ 9,681.00 5,017.60 v 13,301.35 2,633.62 19,037.40 532,291,25
126 Industrial Bxtension & = - - = - i T <
128 wmuHmH.momnsum 33,172.31 4,834,95 379.00 - - - - 550,05 38,986.31
130 “mvironment Unit 215,906.83 29,962.62 2,656.00 1,062,00 340,00 9,868,34 1,351.36 9,449.07 270,616,22
132 ' Instrument Centre 129,257.50 18,339.00 "3,557.00 281,50 8,648,00 10,323,67 8,197.92 28,846.76 207,451,735
138 Workshop 628,646.77 86,985.93  53.724.00 803.00 - - 17.09 | 84,493,14 A54, 669,93
140 Pilot Plant & Desifns . 311,922.50 43,106,139 w.mam.oo 3,217.00 425,00 175,32 mmn.mw 13,812.69 wam.mmm.mm
150 Library 377,679.20 52,718.72 8,650.00 70.00 - - = 13,794.50 453,112.42
160 Adminiastration, Finance,

Stores & Suppliea étes 1,797, 305.19 248,555.09  60,528.00 4,843.00 9,590.00 - 198,47 - 2,121,019.79

TOTAL 6,921,347.83 963,171.32  178,441.00 29,985, 70 38,365.99 562,871.22  170,140.26 514,618,586 m.umu_m»m.,m

i S
24th Anril 1987.
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TADE CREDITORS AS AT 31.12.1986

Ceylon Electr1c1ty Board

Charlanka

Central Environmental Authority
Ceylon Polish & Preservatives

State Trading (General) Corporatlon
Sri Lanka Tea Board

Collavino Construction Co. Ltd.

Air Lanka '

Schedule A

Rs. Cts

3,448.00
2,300.00
2,500.00
5,000.00
3,635.00
3,594.00

10,160.00
1,000.00

31,637.00

. Schedule B

SUNDRY CREDITORS AS AT 31st DECEMBER, 1986.

Allied Trades and Industries

Car Mart

Colombo Apothecaries

Central Electricals

Coirtex Ltd. '

Ceylon Auto Servicing

Ceylon Glass Co.

Dasa Trade Centre

Data .Devices

Environmental Laboratorles Ltd.
Hemas Drugs

Independent Newspapers Ltd.
Industrial Safety Equlpment Ltd.
Leslie Brothers

Mamce. Agencies

Metro Electricals

National Water Supply & Dralnage Board
Felix Pereira & Sons

P.M.G.

Paint Centre

Pentex Office Equipment Ltd.
Ranasinghe Furnishers

D.M. Ranaweera

Semage & Co.

International Printers & Statloners
Ceylon Manufacturers & Merchants Ltd.
Glass House

Hayleys Ltd.

I.B.M.

Lake House Bookshop

Saifee Distributors

C.B.A.

Ceylon Manufacturers & Merchants Ltd.

Digitized by Noolaham Foundation.

noolaham.org | aavanaham.org

1,750.00 .
3.50

1.50
40.00

, 90,87
1,000.00
1.51
15.00
490.00
1,500.00
4,863.00
-1,747.00
1,186.00
1,050.00
7,856.00
3,625.80
3,826.64
15,291.63
32,078.69
12.00
325.00
500.00
8,850.00
50.00
400, 00.
2,914.50
1,127.00
13,000.00
2,725,62
90.00
982.70
1,854,50
2,914.,50

- 109,503.46
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EXPENSE CREDITORS

Auditor General
Food Commissioner
Mr. C Ganeshasundran

Royalties

Spices

Manakoka

Arc Welding

Scented Tea

Mrs D Abeygunasekera
Mr. M. M.Perera

2,400.00
600.00

© 128.48
120.72

Pest Control Services

Bank of Ceylon

Mr P.D.S. Jayanath

_ 1,000¢00
Mr. K. Karunaratne 1,000.00
Mr. W.D.W. Soysa 1,000.00
Mr S.A.D. Donald 250.00
Mr. Mahinda Perera- 1,000.00
Mr W.J.K.S. Bandara 1,000.00
Mr M.D.S.R. Jayakody 1,000.00
Mr. S.D. Wickramasinghe - 2,000.00
Mr. P. Liyanarachchi 2,000.00
Tender Deposits
C.G.S. Alsthon 250.00 -
Harrison Lester Engineering . . 100.00
Refrain Ltd. 100.00

Digitized by Noolaham Foundation.
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‘Schedule C

57,350.00
699.36
615.91

3,249.20
9,206.50

90.00
3,420.00

Schedule D

10,250.00

: 450.00

10,700.00
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Plant Machinery
& Lab Equipment

Office Equipment
Furniture and

Fittings
Rs. Cts Rs. Cts
Analytical Chemistry 2,859,491.09 96,042.27
Food Technology 1,724,538.37 63,645.66
Wood & Cellulose Technology 620,573.46 32,448.25
Applied Physics & Electronics
Engineering ' 9,269,730.99 - 136,818.47
Physical Chemistry 11,234.03 8,341.44
Natural Products 2,608,485.95 08,714.47
Agro Industries 1,052,721.77 125,389.84
Rubber & Plastics Technology  4,129,058.74 85,284,71
Industrial Microbiology 3,428,907.19 60,252.03
- Fats and Oils Technology - 1,114,463.64 28,739.49
Industrial Economics 1,100.00 - 38,287.67
Mineral Technology 3,195,228.31 116,134.10
Testing Services Unit — 19,434.25
.Material Science : 1,689,107.96 48,207.25
Environmental Science and ' '

Technoleogy Section 650,125.62 42,692.00
Instrument Centre 3,911,153.69 4,275.00
Workshop 451,987.30 19,394.53
Pilot Plant and Designs 2,184,075.84 27,755.83

. Information Services 287,719.08 798,717.70
Administration 313,935.90 1,878,927.49
39,503,642.93 3,731,502.45

Schedule F

TRADE DEBTORS AS AT 31st DECEMBER, 1986.

Bartleet Freighters Ltd.

Building Materials Corporation

British Ceylon Corporation
Colombo Gas & Water Company
Ceylon Oxygen Co. Ltd.
Ceylon Ceramics Corporation
C.W.E. _

Ceylon Plywoods Corporation
E.B. Creasy & Company

Ceylon Bulbs & Electricals
Chamath Chemicals Industries

Ceylon State Hardware Corporation

Contractors & Suppliers Ltd.

Computerlink Data Systems Ltd.

H.W. Cave & Co. Ltd.

H. Don Carolis & Sons
W.A, de Silva

Excelsior Trading Company

Chemical and Laboratory Equipment Suppliers

Digitized by Noolaham Foundation.
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178.00
5,046.87
.10
1,809.52
8,889.54
2,303.55
2,884.60
1,570.85
871.86
70.00
1,045,50
400.00
.50
1,551.36
425.00
1,875.00
1,850.00
3,088.89
27,390,00
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G.W. Electricals Technical Services
Electro Sales Ltd.

Elite Radio & Englneerlng Co. Ltd.
Frostaire Ltd.

Fincol Ltd. :
Gestetner of Ceylon Ltd.
Grip Engineering Co.

Hunter & Co. . Ltd.

Jinasena Ltd.

Kelani Cables

Kalamazoo Systems Ltd.

Kool Air

Metropolitan Agencies Ltd.
Moosajee & Sons

Mineral Sands Corporatlon

. D.K. Mody

Maharaja Organisation
National Paper Corporatlon
N.A.R.A.

A.C. Paul & Co.

Practical Engineers

Richard Peiris & Co.

Robert Agencies Ltd.

Razak & Co.- _
Refrigeration and Electrical Services
St. Anthony's Consolidated Ltd.
State Trading Co.

Siedles Cineradio

Sathosa Printers

SLAAS

Scientific Business Systems
Uni Walkers Ltd.

United Motors Ltd.

Cargills Ceylon Ltd.

City Carriers

Colombo Traders Ltd.
Eastern Trading Co.

EMSO

Fentons Ltd.

Government Printers

Kandyan Timber Dealers
Mahanuwara Timber Stores
New Wicks Book shop

Office Equipment

Sigma Chemicals

State Printing Corporatlon

Digitized by Noolaham Foundation.
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-10,851.00
8,127.60
47,290.00
2,662.50
65,606.20"
500.00
2,580.00
1,906.70
2,365.00
130.34
9,740.00
6,750.00
1,694.50
1,174.71
415.00
325.00
1,588.62
11,194.61
182.50
395.75
5,250.00
15.00
725.00
3,360.00
400.00
3,866.60
26,165.63
1,545.00
67,812.00
~790.50
3,815.00

© 29.525.00

7,683.00
730.00
4,420.00
- 450.00
524.70
'3,125.00
3,782.20
124.61
470,40
2,340.00
5.35
752.95
700.00

2,484.00

407,593.11

TR IR IVIDD
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SUNDRY DEBTORS

National Apprenticeship Board
Mr E.C.8.R. Muthupulle

Mr M.M.N. de Silva

Bank of Ceylon

National Science ‘Council

" Multistrech

Welfare and Recreation Club
Department of Government Supplies
Mrs. S. Paranavithana

Mr. K. Kalyananda

Mr. W. Seneviratne

CISIR Provident Fund

Bureau of Ceylon Standards
Ceylon Fertilizer Corporation
Care Sti Lanka

PRE_PAYMENTS

Maintenance and Service Contracts

" Licence and Insurance of Vehicles

Postage and ' Telecommunciation
Fire Insurance

Government Publications Bureau
Rats and Taxes

Ceylon Flectricity Board
Subscription to Newspapers

STAFF ADVANCES

Cycle Loans

Festival Advances

Distress Loan Balances _
Distress Loan Balances (Speical).
Rehabilitation Loan Balances

Digitized by Noolaham Foundation.
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Schedule G

6,539.74
22,685.00
1,27,397.50
46,328.50
4,134.93
25,000.00
211.70
24,510.63
36,579.39
66,150.00
980.00
5,65,098.26
8,808.50
6,970.60

-~ 5,544.25

9,46,939.00

Schedule H

7,403.99
15,329.78
1,000.00
95,019.06
691.00
74,710.00
4,00,699.25

4,917.25

5,99,770.33

Schedule I

75,375.00
30,880.00
133,621.27
161.78

50,699.20

290,737.25
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Balance as at 1.1.86

— 58 ~

Colombo Gas & VWater Co.

(Deposit on 4 cylinders)
Ceylon Oxygen Ltd.
(Deposit on cylinder)
The Ceylon Ocean Lines
Saifee Distributers
Moratuwa University

UNESCO coupons

e A R R e R R B - B e R e R I A

Order HNo.

Schedule J .

'Digitized by Noolaham Foundation.
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DEPOSITS

Rs. Cts

519,837.50

6,000.00

8,000.00

17,500.00

1,500.00

1,000.00
552,837.50 1,000.00 551,837.50
Schedule K
L.C. DEPOSITS AS AT 31st DECEMBER 1886.
Supplier . Amount

- 6,019.14
Hanovia Ltd. - 8,914,50
BDH Chemicals 40,433,80
Sandberg 5,383.00
Jecap GmbH 19,002,000
Fisher 67,809.00.
Jecap 107,062.00
‘Keithley 211,670,00
Gallenkamp 27,121.00
Millipore 215,051.00
Fisher 17,205,00
R & M Marketing 84,302.00
Gallenkamp 26,142.00
Gallenkamp 8,086.00
Sandberg 4,648.00
‘Sandberg 16,154.0C
Labsco 25,326.00
Varian A.C. 283,308.00
Carlowitz 73,801.00
Extard 191,955.00
Kotterman 200,511.00
Tafesa’ 27,733.00
Cole Parmer 13,798.00
Dominic 36,402.00
Sandberg 12,416.00
Sandberg 12,416.00
Dalon « 15;292.00
Karl Xolb 157,760.00
Petrolite 136,206.00
Nippon Trading 160,708.00
BDH Chemicals 25,385.44
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82
242
253
351
353
397
440
444
530
616
617
622

660

268
300

-310

312
381
392
426
478
479
484
498
499
502
503
504
523
528
529
532
533
534

539
558y
563

645
646
648
649
243
245
418
583

B

Metallurgical Services
National ‘Geophysical
Riedel '
N.C.I.M.B. Ltd.

BDH Chemicals

BDH Chemicals
N.C.I.M.B.

Blue Star Ltd.

Pye Unicam

Difco

Sandberg

Perkin Elemer
Supelco

Tafesa

Sandberg

Furnace

Koruma

Koruma

Neslab

- Mitsubishi Motors Corp.

Baird & Tatlock
Gallenkamp
Tafesa
J.Biby Sci.
J.Biby Sci.
Tafesa
Hakki
Tecap
Sandberg
Memert
Tafesa
Memert
Sricon
Sandberg
Tafesa
Thomas Sci
Gallenkamp
Sandberg

‘Mettler -

Marine & Co.

Sandberg

Fisher

P.S5.S. Exports
Metallurgical Services
Johnson Mattey

The Tontometer

Digitized by Noolaham Foundation.

noolaham.org | aavanaham.org

14,111.00
589.00
87,300.00
840.00
37,992.67
21,242.00
664.00
77.62
34,615.00
34 ,384.00
56,447 .00
118,844.00
28,437.00
483,478.00
42,228.59

.120,678.81

119,941.00
147,436.00
56,578.00
154,016.82
13,044 ,00
3,190.00
22,563.00
12,818.00
78,322.00
39,133.00
33,779.00
86, 444 .00
105,960.90
26,820.00
47,026.00
51,840.00
225,651.00
29,576.00
45,795.00
2,302.00
5,312.00
22,992,38
39,879.00
51,119.00
36,402.00
40,692.00
386.00
96,850.00
8,070.00
2,883.00

R Al Pk

4,930,669.67
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AUDITOR-GENERAL’S DEPARTMENT
INDEPENDENCE SQUARE, COLOMBO 7, SR LANKA

82903 |99 Date Amﬁt'931987=

‘Report of the Auditor Gemeral on the accounts of the

Ceylon Institute of Scientific and Industrial Research
for the year ended December. 31, 1986 in terms of .. G
Section 14(2)(c) of the Finance Act, No.38 of 1971.

The audit of the accounts of the Ceylon Institute of Scientific
and Industrial Research for the year ended December 31, 1986

was carried out under my direction in pursuance of provisions in
Article 154(1) of the Constitution of the Democratic Socialist
Repﬁblic of Sri Lanka read in conjunction with Section 13(1) of
the Finance Act, No.38 of 1971 and Section 4 of the Ceylon Insti-
tute of Scientific and Industrial Research (Amendment) Act, No.14
of 1962. My comments and observations which I consider should
be published with the annual report of the Institute in terms of
Section 14(2)(c) of the Finance Act appear in this report. A
detailed report in terms of Section 1%(7)(a) of the Finance Act,
was forwarded to the Chairman on June 22, 198f. - '

1:2  Scope of Audit

Audit opinion, comments and findings in this report are based on
a review of the financial statemenfs presented to audit and subs=-
tantive tests of samples of transactions. The scope and extent
of such review and tests were such as to6 enable as wide an audit
coverage as possible within the limitétiOns of staff, resources
and time available to me. Sub-sections (3) and (4) of Section
1% of the Finance Act, give discretionary powers to the Auditor
General to determine the scope and the extent of the audit.

2e i&dduhts
2:1 Opinion

Subject to my comments appearing in this report, Il am of opinioﬁ
that the accounts presented have been satisfactorily prepared

. on the basis of generally accepted accounting principles applied

on a basis consistent with that adopted in the preceding year.

' Contd. f02

Digitized by Noolaham Foundation.
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2:2 ‘Pinancial Results

Accordlng to the accounts, the working of the Institute for the
year ended December 31, 1986 resulted in an excess of. expendlture
over income of Rs.3,704, 363 as compared with an excess of expendlture
over income of Rs.5,650,796 for the previous year. The following
statement gives.a summary of the finanéial results for the year under
review and the previous year. 1. e
" Year ended December 31,

Rs. " Rs. - Rs. : Rs.
Income : : '_. = Lhy
Test Services 2,031,617 1,228,195
Consultancy Services .  ° 351,292 ' 492,504
Consultancy to CDA ) - <
Miscellaneous _ ' 752,543 220,930
Royalties SRR 4975
Interest 24,196 ' 23,144
Contract Research 138,697 4,513
Non-routine Researches - 287,585 86,475
Sale of Fixed Assets  __ 46,796 3,632,726 e ARG O
E&penditure ' :
Direct COperational Costs;
Sections: ) _-
Analytical Chemistry 678,179 450,389
Food Technology 631,048 . 626,928
Wood and Cellulose Techno- : _
logy 169,731 156,779
Applied Fhysics and Elect-
ronic Zngineering 578,774 AL ~575,917
' Watural Products 594,671 : 775,778
Agro Industries : 408,332 - 608,635
Rubber Technology 367,063 396,137
Industrial Microbiology 623,404 688,865
Fats and Oils Technology 306,161 224,289
' Industrial Ecomomics . 75,867 : 105,769
Mineral Technology 5 2 PE 325,910
- -Industrial Extension - : 413
Material Science - 38,086 227,198
Environment Unit ' 270,616 253,012
Instrument Centre 207,451 oy 5 118,208
Vorkshop 854,670 806,309

Cogtd../0%

Digitized by Noolaham Foundation.‘
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Pilot plant and Designs
Library
Administration, Finance,

62

382,569
453,113

2,121,020 9,383,946

Stores etc.

Cther Expenses

Supplies, Stationery
and Printing

Postage and Telecommunl-
cation

Blectricity, Gas and Fuel
Insurance

Promotional and Publicity
Exhibitions

Gratuities
Advertising

Rehabilitation of Bulldlngs
and Fremises

Maintenance of Lab Equip-
ment, Office Furniture etec

Runnlng expenses of
Vehicles

Depréciation
Others

5,751,220

313,960

245,148
1,027,412
130,150

21,131
256,169
38,877

129,485
. ?55 216

299,521
3,770,477

405,290
390,673

1,950,723 9,087,222
6,953,395

311,609

245,823
1,082,839
131,007

120,098
212,453
60,991

- 154,329
436, 248

g
3,412,588
687,899 2,177,401

Less:

Operational Grant
-General Treasury

Excess of - expendlture
over income

Add: Accumulated loss
brought forward

Adjustment for Depreciation

Add back:

Operational Grant as per
Balance Sheet

Cperational deficit as per
Balance Sheet

Digitize

1,057,597 8,023,143
’ ’133??4‘,565

10,070,000

3,704,363

102,217,950

106,922,313

106,922,313

10,070,000

116,992,313

d by Noolaham Foundation.
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14,150,796

B,EO0,000
5 630,79

8 ,298,62§
87,429,489

7,288,461
94,717,950

8,500,000

103,217,950

Contd.../04
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Financial Structure -

ﬁccdrding to the accounts, the financial structure of the Institute
as at December 31, 1986 compared with that as at December 1, 1985

is given below:

Resources

Government
Contributiocns

Add: Grant received
during the year

Lesgs:

Accumulated working
deficit carried
forward

Colombo Plan
- Donation

1986

Rs. Rs.

128,418,860

18,989,738
157,408,598

116,992,313 - 40,416,285

956,256

International Corpor-
ation Administration

of U.S.A. -Donation

Netherlands
Assistance

International Develop-
ment Research Centre

Grant
UNESCO - Grants

International Founda~

tion for Science -
Grant

Other Donations
Capital Reserve

Utilisation
Fixed Assets

Less:

Depreciation
Work-in-progress
Net Current Assets

Digitized by Noolaham Foundation.
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As at December 31,

1982

Rs. . Bs.

121,618,860

16,800,000
138,418,860

103,217,950 35,200,910

956a256'
466,390 466,390
145734912 145734912
972,615 41,917
200,140 200,140
37,264 41,6&7

14,381 14,381

1,192,572 1,107,840 -

45,829,820 39,603,293
61,305,328 53,519,932
| 08,308,968 32,996,360 _25,030,543 28,489,389
. 5,000 9,659
12,828,460 11,104,354
45,829,820 291602:392
COD.td.. - Q/OE
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2:4 Source'and'ﬂpplication of Funds

The follow1ng statement shows the source and appllcatlon of funds

of the Instltute during the year under review:
Rs.

Source

Government Contribution:
Capital Grant

Operational Grant
Donation of Research Apparatus

Disposal of Fixed Assets and photocopier

gpplicatidn-

Excess of Expenditure over Income

(before taking into account '
operational grant from Treasury)

Profit on sale of Fixed Assets

Less: Adjustment for items not
involving movement of funds:

' Depreciation : 3,770,477

. Rs.

8,919,738

10,070,000

84,757
1,000,500

98,346 20,173,321

13,774,363

46,79

13,821,159

3,890,307

Loss on sale of photocopler ' 119,824'.

Acquisition of Fixed Assets
Utilisation of: I.D.R.C. Grant
s LaFoBa . Grant

69,803

9,930,858
8,444,163

94 186 18,449,207

Increase in Working Capital as shown below

Digitized by Noolaham Foundation.
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Lffect on. Worklnq Capltal

Increase - Decrease
Rs. Rs. Rs.
Consumable Stores . : . 27,138
Trade Debtors ; \ 16%,698
Sundry Debtors ' - 128,709
Advances . 72,704
Deposits 32,000
L.C. Deposits ' 1,443,778 .
Trade Creditors : : i 454
Sundry Creditors : . 29,890
Expense Creditors - 242,195
Security Deposits 4 - 1,000
Cash and Bank 990,050
Suspense Account ' " ?5;9é8
2,465,828 241,714 1,724,114

2:5 Commenté oh Accounts
2:5:1 Fixed Assets - Rs.32,996,360

(a) This represented the book balance.

(b) Sectional Inventory Registers had not been maintained.

(¢) 206 items valued at Rs.634,783 (books value) were found to be

' obsolete by a Board of Survey. However, adjustments had not
been made in respect of these items in the books, up teo the
date of this report.

(d)_ A physical verification had not been done in respect of Library
Books and Journals valued at Rs.7,051,986 since 1984.
The Chairman informed me in July 1987 as follows;
"The CISIR Library is one of the largest Libraries in the Island.
As in the case of other large libraries, it is not practical
to carry out Annual Board of Survey annually. We are of the
opinion'that a complete survey once in 5 years would be a
practical solution. However, random test checks could be
conducted annually.'

(e) The land donated by the Government on which buildings of the
Institute have been constructed had not been valued and brought
to accountys

Contd. ./07
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2:5:2  Consumable Stores - Rs.4,117,382

The physical existence of consumable stores had not been verified
during the year under review. There had been no bphysical verifica-
tion of stores_carried out during the past five years.

25543 Money Claims

The following observations are made:

2:5:3:1 Trade and Sundry Debtors - Rs.1,354,532

(a) Debts amounting to Rs.184,194 remained outstanding for over

-4 years.
(b) Out of the 80 individual accounts none of the balances had been
| confirmed. '
(c) Proiision had not been made in the accounts in respect of doubt-
ful debts.

(d) Amounts totalling Rs.1,778,729 (approx.) due from 16 officers
for breach of agreements relating to scholarships abroad had
not been brought to account. These amounts were due in respect
of the period, 1973 to 1986.

; | : : & )

The Chairman informed me in July 1987 that it wasﬁtentative estimate of

compensation recoverable and that legal action was being taken to

recover: amounts due to the Institute. He also added that pending

final detérmination by courts of the amount recoverable from these
officers, it was not considered proper to incorporate an estimated
amount in the Final iccounts. '

2:5:8:2 Letter of Credit Deposits - Rs.4,930,670

(a) Out of this a sum of Rs.8,915 was outstanding for over two years

and a sum of Rs.6,019 representing UNESCO coupons purchased to
pay for library journals had not been made use of even after a elapse
of seven years. '

(b) L.C. Deposits amounting to Rs.16,770 had been written off
during the year under review.

Contd.../08
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2:5:4 Creditors ~ Rs.487.082

(a) Out of this amount a sum of Rs.27,270 had been outstanding for
periods ranging from two to seven years. ' '

(b) Out of 49 accounts balances in only 9 accounts had been confir-
‘med. Two accounts had been disputed.

2:5:5 Lack of Documentary Evidence for Audit
Description of the item in the Value Docunentary evidence not
accounts Rs. . available
(a) Entertainment allowance 8,400 The certificate of honour
(reimbursement) paid %o ; on the body of the paid
Chairman. ' voucher in the absence of

actual under receipts - vide
F.R.237 C(1)

(b) Land (donated by Government) - Vesting Order and Title
7 acres (approx.) ' deeds.
2:5:6  Non-compliance with Laws, Rules,

Regulation, etc.

Beférence to Laws, Requirement Non-compliance
Rules, etc.

" (a) Payment of Gratuity Gratuity payable A payment of Rs.14,508 had

Act Ho.12 of 1983 o workmen is  been made to a driver as
Section 10(1) ' governed by the death gratuity in terms of

collective agree- a letter from the Ministry
ment, award of of Industries and Scientific -

' an Industrial  Affairs dated May 09, 1984
Court or Arbit- contrary to the requlrements
ration under the of the Act.
Industrial Dis- Amount payable in terms of
phtes'ﬂct.or any the Death Gratuity Act was
other agreement, only Rs.8,463.

(b) Flnanc1al Regulatlons. Tender proce- (4) Purchase of Air Condi-
dure to be tioner (02 Nos.) for Instru-

followed.  ment Centre — Rs.447, 637

(i) Tenders had not been

called for by advertisement.
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in local.news_papefs and the
Gazette.

- (ii) Quotations célled‘for_had_
nbt been sent under registered
post.

(iii) Tender Board decision in
respect of the quotations received
was not made available for audit.

(iv) Lowest quotation of
‘Rs.290,000 all inclusive had been

rejected for the reason that the
firm was not a well known firm
of air-conditioning engineers.

(v) Although the second lowest
quotation of Rs.312,140 was accept:
-ed, the total payﬁents made to
that firm finally amounted to
Rs.447,637 due to the following
reasons:- '

Exchange rate fluctuations and
for extra work undertaken amount-
ing to Rs.109,947 and Rs.25,250
respectively. However, the reason
"for the inordinate delay in com-
pleting the work, which contribut-
ed to the additional payment on
account of exchange rate fluctua-
tions had not been looked into

by the Institute. '

,(vi)_ Adcording to the records
‘made available'to audit approval
of the Governing Board had been
given only for a sum of Rs.398,925
out of the total paymént of

Rs. 447,637, |

(vii) 5% of the total cost had
not been withheld as retention
money as required by c%ﬁae 3(@)

of the agreement. ;
Contd../10
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(viii) The dismantled old plants

had not been disposed of in terms

of the Board décision up to the

date of this report.

(2) Printing of Annual Reports'-
1984, Rs.50,000

(i) Quotations had not been called

for under registered post.

(ii) The schedule of quotations
received was not made available
for audit; .

(iii) Of the four quotations receiv:
ed, the lowest and the second low-
est quotations amounting to
Rg.17,000 and Rs.19,770 respective-

1y had not been brought to the

notice of the Tender Board.

(¢) Ceylon Institute Members of the The members of the Governing Board

of Scientific
~and Industrial

Research (4mend-

ment) Act, No.19

of 1981

Section 5

3.

other than the
Director of
the Institute
may be remune-
rated in such
manner and at
such rates as
specified by
the Iinister
with the con-
currence of the
Minister of
Tinance and
rlanning by

Governing Board had been remunerated during the

year under review as shown below
without the requisite approval.
{a) Rs.1,000 as special allowance
and Rs.700 as entertainment
allowance per mensum to the Chair-
man as per letter of the Secretary
Ministry of Industries and Scien-
tific Affairs dated August 14,
1685. The total amount paid in
1286 was 2s5.20,400.

(b) Rs.200 per each Board meeting
per member including the Chairman
totalling Rs.13,069.

order published

in the Gazettea.

Finanecial and Cpercting Review

3:1

Financial Results

According to the accounts, the working of the Institute for the year

ended December 31, 1986 resulted in a deficit of Rs.3.7 million after
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taking into-account the Operational Grant received from the Treasury
for the yeaf under review as compared with a corresponding deficit of
Rs;5 6 million in the previous year. The deficit is inclusive of
depr301atlon amounting to Rs.5 77 million.

OUperational Grant received from the Treasury during_the year under
review amounted to Rs.10.07 million compared with 2s.8.5 million for

the previous year.

3232 Regearch Projects :

According the information made available for audit the position of the
Research frojects undertaken, completed etc., by the Institute during -
the year under review were as follows:

Research FProjects in progress as at January 01, 1986 28

Regearch Projects undertaken during 1986 o7
; 45

Research Projects completed in 1985 12

Refearch Frojects abandoned . 03

Research Frojects suspended - ' 01 18

Research Projects in hand as at December 31, 1985 gg

A total sum of Rs.?, 497 had been spent on proaects abandcned during
the year under review.

3:3 Major varistions against the Budget

Major variations observed between the budget and the actual expenditure
are given below.

Class of item - Budget Actual Variation 4 - Adverse
. F - Favoursble
Rs. Rs. Rs.
Chemicals 350,000 552,871 212,871 : (4)
Glassware 450,000 170,140 279,850 (£
Publications - MR0L000 111,352 114352 (4)
" Water rates 120,000 19,107 100,893 (F)
Welfare including
Sports 50,000 67,826 17,826 (&)
Rehabilitation of
Plant, llachinery,
Lab Equipment, etc.300,000 733, 215 - 433,215 (&)

ContAd, ,,/’12
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334 Slow Moveing, Idle and Under Utilised isseéts

As a Board of Survey had not been carried out for several years in
respect of the consumable stores valued at Rs.4,117,382 it was not
possible to identify slow moving, idle and obsolete items.

3:5 Uneconomic Transactions

Class of Transaction Details of Nature of Loss
transaction deficiency

Land (housing CISIR = Of this land Institute is  Cannot be estimated

premises) 7 acres 1 acre (approx)unable to use
(approx. ) _ had been occu- this land for
' pied by its needs.
encroachers.
4, Systems and Controls

Deficiencies observed during the course of audit were brought to the
 notice of the Chairman by my detailed report. Special attention is
needed in respect of the following areas of control.

(a) Budgetary control.

(b) Purchases.

(c) Debtors and creditors control.
(d) Delegation of Functions.

(e) Foreign Scholarships. |

b

AUDITOR G#FERAL.
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