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I is wonerally obrerved thot there 1s Hittle revearch

awd development activity in H dustrial secter in
the developing countries.  The local expertise in
avademic and  rescarch i.L‘inI,ilI.%(_i(‘:.ﬂS l.(.w hardly  beon
nlilized for butlding new industries or renewing
existing industyial activity, “The University is often

thout experfonce or ¢ven hrewledge of the nature and
secds of industry. There is much coergy often
wasled on pointfess arguments sbowmt pure’ and Capplicd
rescareh, fhis distinedion e Chomisty by becenung
more blurred,

In most developing countres, University proyides
the anly opportunity for icrriary edocation.
Invicased pressuye for University adpiission scauits in
weater emphasis in the University on caching and
bess on rescarch. The lock of the Jatier m”ndjml
dampens the L]Uil((l) cid stimudus Tor novative teaching.
Lhe finding of the cducation commission in India

Perirnys {h_(, reality of this siteaticn. A majority ol
foachers teach  mechanically  and Listlessly.

Phe subjucts tn which they foclire do not ¢ften involyv
st indelloctead positien, even the intellectually

arhivions younger monhors of the stall are soon

swghCup an the general atmaosphere of indifference oo
cynichan and there is a dx«lu,mv ol the spit of
wtellectnal cur fostty and adveniure’

Fhe pretere i the doveloped warld s sharp
fonirant. The coopetaiden bobween chemical sndusiny
and Unbversities in Geinmrany has always been very close,
Since the middic of the I;)lh century, Universitics
and chenneal indusiey Jusve baved their work on ihe
serenUibic results and achicvement of the chemists.
Chemieal rescarch was successiutly exploited for
swdustital growih., University research on aniline dyestulfs
avd plant ‘metabolivw aid the foundation for | Jarge
chemical fertilivers, chenmical indusiry in effect
Fourtshed on the effores of academics at a University
The vradition of k)r)}(‘ ceoperation between indusery
and the Universiics has p tn\,dnd oprmlunmu for the
exehange of experience and the promotion of chemistry
for chemisuy from industey, Universities and
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governmient agihontics.  the mdustry oy prolited from
the transier of scientific and twohnolegical iesulis
provided by the University., The University Chemists
in turn hold prominent positions in Jarge industrial
companies often as censuliants and cndowed professor-
ships at Universities  This dose interactici between
Bintversity - Industry has grown and successfully
emulated by the developed countrics.  Scivnice for
development has been vital for continued progress of the
developed countries.

The relevant statistics cmg he difficulties of
the “third world® counirics and pu]mps mmly the
apt dcscriplion of most dgevelaping countries as ‘poot
rich” countries - - rich in their resources bul their
people are p()(:l. only 5% of the waorld’s 1escarch
and develepment activity is conducted in developing
counttries.  Over 80 %, of the world's scientists and
technologists work i Furope, USSR and North America,
while about 80 ﬁ’(j of the world’s people Tive clsewhere.
A recent study has shown that Jess than 12, of the
total rescarch effort ol the devcloped conntries has any
significance for the developing world,

The bridging of the widening gap between

University and Industry 1s therefore an urgenl priority
HJULUL.]I for the tied wordd. This s ol Lo say
thalwe should plun to trapslorn the University 1o a vast
industrial comple Many propose :mmmmg the
PESPONSIVENTSS ul cdmu ion policics aned syslems Lo
country needs. A reorientation ol the Imiuml ang
informal education systems to mect natienad needs throngh
the application of science and technology is often
recommended by interpational  conlesenocs.

These changes could have the wvorsc cliect.

While it shonld e Ju%m sed  that corriculs should
xngmpu[d% mmuuu?l\ Q J,IO\’IUL awareoss .md
relovance, tiey should also contain a solid core of
-umlqmcde or basic chiemistry.  Franing
University chomists deficiont m e Iund(snxn.u principles
of their subject could be cqually unbalanced and
enconrage dependence au assisiance ol outside expertice’
to sgstain ceconomic growth,  How then are we o
promote this interaction between University,
Chemistry and Industry? o what extent should teaclung
and research at the University he geared towards the
ceonomic growth of ihe community?  The basic
phllusoph\ ol any developmental process is that you
musl start from where you are. U would vot. [o1
example, be appropriate in a developed country for a
University 1o concern itscll with details of villag

scale soap manufeciure, manufacture of ¢ O(d papu
gluc from manioc starch or he involved in IMEroving
methods for rural bricks and tiles.  But these are




seme of our small scudelocalindustries.  Shouidnot

aur Universitics channel some ol ils energy to develop
projocts thicugh Gassier of laboratory findimgs

andd dovelopment to industry?  No turnkey

stratogies or institutionetisation is likely to prove
successiul. Fach University should evolve its

own mechanism to promote interface activity with industry.

CHEMISTRY AND INDUSTRY IN SRI LANKA.

Spp Lankan industey is Jargely production orviented.
Little evidence is found for rescarch and development

For ihe effective utilisation of the natural resources as raw
spaterials o tndysivy.  The mineral resources of

Ceylon range front raw export items as graphite,

Hhmenite and zircon, materials for local industry as clays,
limestone, dolamite, feldspar. ¢le., 1o revenue

carning ilems as gemstones.  There are those that await
explotiation as iron ore, apatite and peat to mention
adew, and a host of olher mincrals as thorianite and
Meorspar that are it mined. The utilisation of silica
sands [or glass is mivimal, graphite and mica

industrics remain to be established.  Some of these

raw materials find use in the cement and ceramics
industiy and there is much more that could be achieved.

in the agriculinre sector, much effort s required to
produce value added products as in the tea, rubber
and coconut.  Utilisation of agricultural wastes, fractional
distillation ol essential oils, oil from rubber seed,
post harvest preservation of Tood and many more
Justrate the imporiance ol interaction in the chemieal
cxportise of University and industry for development.
T all These activitics, & multidisciplinary approach
(5 necessary not only among the sciences, but as well in
managerial and marketing skills to determine
rechnical prioritics and to effect changes in the
cucationad system Lo ensure that these skills are made
available.  Iadustrial chemists and managers could
conlribute to academic teaching programines in arcas ol
(heir competence.  University research should direct
al least o part of its elforts in the study of some of these
cesources.  Such diversion ol the academic community
would not proyide immediate publication of their efforts
amcd 1005 here that institutional provision is essential
lor recoenition of such work for acadeniic credits.
Vhis Ghen is a challenge for chemisury departments
i Universities to reorder their research priorities
and perhaps reorient academic programmes to mweel
some of the needs of mdustry.

I'he private sectox chemical industries in Sri Lanka
is pot wilhout its development and rescarch programs
inlo new substitutes or product improvement.  This
activity is isolated and without much cooperation of
University chemists.  This perhaps stems from the
industry requiring a certain level of conflidentiality to be
maintained aboul the technelogy they would like to
dovelop which must be appreciated by the academic
community. A ‘person to person’ mterest and mvolve-
menl is oflen necessary for this cooperalion (o prove a
sucess. Chenists in the Sri Lanka private sector have
chown inlerest b the extraction and isolation ol
perfumery malerial rom locally grown plant material.

Ionone from lemongrass oilis an example of thic
activity. The use of cashew put shell Hiepurd us an
antioxidant in natural rubler compounding, and extraction
of valuable constituents [rom this source tllustrite

the potential of study of this natural mater il

Essences in the food indusiry, manulactuse of activated
charcoal. precipitated calcium curbonate snd other baces
for toileteries are items that mterested the private
sector in their search for import substituticn.

These dare surely areas where cooperative ciiorts of
University and the private sector chemisis could have
vielded innovalion, development and emphasis on
product guality.

University — Industry inferaction is a "two wily
process.  Just as much as ihe stall of Untversitios are
without experience and knowledge of the nature and ile
needs of industry, the industry ftsell is unaware of the
curricula and programs of University Chennstry.

There could be several ways of bringing these iwo groups
together to work closely ip developing programs which
would satisfy the needs ol industry.  Dovelopmg
Universily programs to meet industry requires muiual
appreciation of each others cfforts.  University chenuisiyy
courses should clearly bear an intelligent relation to

what goes on in a modern chemisixy laboratory and so
courses must be moditied us knowledge cxpands

and the needs of socicty chapge.  Such changes

shonld be carefully monitored and the system should
cvolve itself over a period of time.

There are still other wayvs of making Unbversity
chemistry programs meaningful to the community.
Service centres is one such method of approach.
Analytical service 1s a good starting point.
Instrumental and other facilitics at the Univessiy
should be made available to industry relued largely to
small scale and local industry.  Such service
centres would then grow from undertaking prelimipary
project investigations to carrying oul research
projects for industry.  This is one way of enlisting the
support ol industry for University chemislry programines
and vice versa. Organisation of techuical workshops
for industrialists and conduct of specialist University
chemistry courses by specizlists from indusiry s yet
another ‘two-way” approach where the practical
applications of hasic and theoretica] knowledgs wonld
pave for greater involvement ol the University and
Industry in the study of problems ol relevance to
the country.

An orientation of Unnersity programies conid
also consider cooperative curricula between the
University and Indusiry —- what is commonly
veferred (o as ‘sandwich courses’. This feature could
have the added advantage of a higher student miake
into Chemistry — a recwring problem of University
admissions. 1his needs to be carefully worked out witlt &
balance between academic requirements and industrial
inputs anc could best be avhijeved by direct
cooperation between University chemistry departnents
and industry.  This pregram could even serve as uscliu!
opportunities for middle Jevel technicians to obtain



expertise equivalent to their counterparts with the formal
University courses of study.

The University of Colombo hus taken meaningful
steps in this direction.  Chemistry at Celombo
provides for both oriented and academic programs,
both of which arc built on a firm core of basic
fundamental chemistry.  Orlented programs at present
cover the final vear of the general degree course.
Courses of an introductory natare sue offered in
Analytical Chemistry, Industrial Chemistry, Pelyier
Chemistry. Naturaf Products Chemistry, Biochemistry
and Solid and Surface Chemistry,  The course titles
provide for optimum stad) participation and bring even
104 small way scientists from industry to give the
specialist flavour so necessavy for the vitality of the
Progrim.

Each ol these courses would provide for postgraduate
courses ol study and the lirst of these in Analytical
Chemistry has been conducted since 1973,

Industriad Chemisiryis the obyious choice For the next
postgraduate programme planned by the department.
Chemical technology, unit operaiions, process contyo!
are some aspects presently covered.  There are of

course other discipluies as cconomics, mapagement and
chemical engincering 0 necessary 1o provide an
itegrated program 1o reveal the industrial operations

Lo University spudents.

The academic programs of o specialised nature arc
research oriented.  These constitute the final (wo years
of the special degree course in Chemistry.

Fxposure to industyy Tor this course tukes the
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form of visits to industries for a casual interaction.

A prolonged attachment to industry is also provided by a
work experience program where cach student s assigned
to an industry or research institute for about 2 months,
1tis hoped that staft attaclunents 10 imdustry for short
periods would also be possible.  This would (hen be a
means of bringing back te the laboratory,

projects oi relevance to industry.  Thereisadoquate
material from the imdustries to engage the miercsts of a
group of active and productive chemistyy

researchers for a considerable time.  This University to
Industry movement should also have the reverse inter-
action where specialists (rom industry would

be mvolved actively in sescarch and teaching programs
in the University.

I have attempted to present @ general account on
thissubject.  An indepth studyis required to evolve
strategies for effective University-lndustry
interaction in Chemistry for pational development.
Problems in industry in developing countries often
present common features where the expericnce
of one developing coun'ty could be of mutual benefit
to the other.

The programme activity of UNESCO for 1981
provides for cooperative efforts from diflerent
countries Lo share Their cxpericnce.  Megtings
have been held in Canada (1978) and in Jadia (1980}
on this subject. The Regional Workshop on University —
Industry and the Citizen schcduled for 14 - 16 June 1982
at Colombo would prove o focal poinl for discussion
i our own efforts to harness the chemical seicnees towards
solations ol sociceconomic problems.
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Lsraduateship Examination Regulations (with course content)

Second Edition, 1981 (from 1982 examinations) ... .. Rs. 25/-
First Amendment to Second Edition (revised Part | course content from 1983) Rs. 5/-
Graduateship Examination-Past Question Papers (1978-1981)

Part + ... Rs. 23/« per sot per year

Pare 11 Rs. 50/- per set per year

Laboratory Technicians Certificate CTourse

Prospectus, 1982 e mew e Rs. 10/
Proceedings of Seminars/Workshops

Teaching of Chemistry in Pre-University classes {1979) . P TR
Teaching of Undergraduate Chemistry in Sri Lanka (1981} Rs. 5/f-
Quality Control of Consumer Products (1981)

Proceedings of Annual Sessions (Part 11) L Rs. 10/-

(1981 issue and a few cther previous issues available)
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