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THE NATIONAL CHEMICAL LABORATORY

Its Scope and Functions®

By SIR S. S, BHATNAGAR, 0.B.E.,, D.sC., F.R.S.

(Director 'of Scientific and Industrial Research)

THE NaTioNAL CHEMICAL LABORATORY 1S
fifth in the chain of a series of National
Laboratories which the Council of Scientific
and Industrial Research has sponsored. On
previous functions 1 dealt at great length on
the nature of the National Laboratories.
These Laboratories as I have said before are
not intended to supplant but to -supplement
the work of individual or collective industrial
concerns ‘in respect of research. They will
undertake work of the kind that does not come
ordinarily under the purview of the existing
industries or universities. One of the main
functions of the National Chemical Laboratory
will be to bridge the gulf between scientific
research and its application to problems of
human welfare. The National Chemical Labo-
ratory will undoubtedly .take up long-range
problems of fundamental research in chemistry
—problems which are usually not tackled in’ihe
universities for want of funds or lack of faci-
lities for organised co-operative research. Such
problems are net sponsored by ordinary indus-
trial organisations as their solution does not
hold out prospects of bringing immediate mone-
tary advantages to the industries concerned in-
asmuch as they must be preceded by pilot plant
investigations. That this counfry is capable of
first class scientific work, is well established
by the many imporiant contributions made by
the Indians in the theoréetical field. The road
from a scientific discovery or an invention,
to its successful industrial application is gene-
rally long and tedious and it is this stage which
the Indian scientist seldom reaches, His pub-
lished work is immediately made use of by
countries better equipped fo traversg the adiih-
cult route of application. The Indian business-
man very often has. neither the staff nor the
equipment nor even the insight to appreciate
the discovery of his colleagues and so the util-
isation of discoverics made in India takes place
in some other countries and even the credit of
the newness of an Indian idea is snatched
away from the real author. 1 could quote
many illustrations. When 1 was In America
in 1944, some notable Indians in America
brought several instances to our notice. Such
instances ars not uncommon even in Britain.
The most important recent example 1S that of
the discovery of penicillin which was due 1o
two British scientists, Fleming and Florey, but
as England was unable to develop the large-
scale or semi-large-scale production of ihis
material during the war, America had to _takga it
up; and the credit due to the British scientists
had to be fought for and revived by the Beilish
people. Very often the developmental stages
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involved, require work of high quality and
originalily and the expenditure generally is
much hnigher than that involved in thé dis-
covery of the fundamental principle. India
must realise that this developmental work -
deserves {o be recognised as well as the dis-
covery of a principle. Perhaps the most
attractive and useful feature of the National
Che;nmal Laboratory will be that it will be .
equipped and organised to meet the needs for
such developmental work for which hardly any
laboratory in India is at present equipped.
Such work has been almost compietely neg-
lected so far by the universities in India.

I cannot do better than quote 2 few senten-
ces from a booklet issued by the National
Chgmlcal Laboratory Planning Committee in
which these aims and objects of the proposed
laboratory have been described in great detail.
According to this book, “The developmental
work in the National Chemical Laboratory may
take the form of improving old processes in the
light of new scientific kKnowledge or of dis-
covering new processes. The development of
new processes will be carried oul to the pilot
plant stage in the laboratory. When a3 suc-
cessful process has been passed on to industry
the National Chemical Laboratory will remain
In touch, and any difficulties or problems that
may arise in the large-scale manufacture of
the product will be brought back to the labo-
ratory for solution. In addition to the processes
developed in the National Chemieal Laboratory
other problems of industry which fall within
the scope of investigations of the National
Chemical Laboratory may be taken up. 'The
men at the National Chemical Laboratory even
on their own Initiative may undertake to in-
vesiigate technical processes of Indian indus-
try and make improvements in them.
 “In this manner the link between the Na-
tional Chemical Laboratory and the industry
will be living and vital, and so will be its
link with universities and other scientific insti-
tutes in the country where fundamental scien-
‘!:lﬁC research work 1s being pursued. These
Institutions may be invited to pass on their
discoveries and inventions to the National
Chemical ILaboratory for developing the means
to their successful industrial application.

“So.me of the most important scientific dis-
coveries during the last half century, which
have been of 1he greatest Dbenefit to man-
kind, have nearly always resulted from large
organisations both of workers and of mato-
rials, and have involved expenditwre, which
falls outside the capacity of the averape sclen-
tific laboratory. In the same manner technical
processes developed in the western countries
which have revolulionised industrial develop-
ment and modern civilization itself, have re-
guired huge cxpendifure of funds and mate-
rials.,  The utilisation of coul tar, fixation of
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atmospheric nitrogen, the development of
rlastics and artificial rubber, of artificial tex-
tiles ahd fabrics, the hydrogenation of coal,
and the d:velopment of the entire petroleum
industry are a few imporiant examples out of
a large list. The National Chemical l.abora-
tory hopes to be in a position to-: undertake
such difficult, important and exp:snsive re-
search.

“It must be mentioned here that the major
problems of industry, or speaking of the wider
aspect, those of human welfare are never such
as fall within a narrow grove represented by

a particular branch of chemistry. Nore often-

than not, for the successful golutioil of a prob-
l1:m, the co-operation of experts from different
fields of science is necessary. The National
Chemical Laboratory will, therefore, embrace
not only chemistry, but also physics, minera-
logy, engineering and biology 1n so far as they
relate to chemical problems and the chemical
utilisation of national resources. Without the
provision of such a wide scope the labora-
tory may become sterile, The Institutes of
industrial research in other countries fully
recognise this need., The Mellon Institute,
which is peprhaps one of the best industrial
research institutes in th: world dealing with
chemistry, has highly developed sections rep-
resznting biolegy. The famous Massachusetfs
Institute of Technology has a department of
Biological Engineering which comprises of
such subjects as blophysics, food technology,
sanitation, nutrition and industrial biology.
The National Chemical Labogratory recognising
the same principle will have sections of
Chemical Engineering and DBiological Chem-
istry and Evaluation.

“It may also be stated that in modern applied

research concerted teamwork 1s  becoming
more and more essential. The day of the In-
dividual research worker 1is nearly -passing

away. The solution of problems which arise
to-day require the specialized knowledge of a
number of experts. It is, therefore, essential
that th= National Chemical Laboratory while
embracing a large number of subjects and
experts in different fields should be able to
work as a team.

“Liast of all, the functions of the National

Chemical Laboratory will include the training

of research workers in specialised flelds of
chemistry and technology with particular refer-
ence to those for which no provision has been
made in the existing scientific laboratories of
the country.” *

The subject of chemistry occupies a unigue
position in the field of industrial developnient.
There is hardly any finalised industrial pro-
duct, raw material or process in which chem-
istry does not play a part. It is obvious that
no single laboratory could hope to accomplish
everything nseded for industrial research in
this field and specific problems will have to
be solved and fundamental work carricd out
in numerouys other lakboratories in the provin-
czs and the universities and in the laboratorizs
of private industries. At the present stage of
our country’s development, we do, howevar,
need an outstanding laboratory in India which
will offer facilities for research work in the
more important fields of chemistry, [t has
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therefore, been proposed by the Planning Com-
mittee that the National Chemical Laboratery
will have the following seven main divisiong —

Inorganic and Applied Chemistry.

Physical Chemustry including Electro-
chemistry.

Organic Chemistry.

Chemistry of High Polymers.

Biochemistiry and Biological Evaluation.

Chzmical Engineering.

survey and Intelligence.

It must not be forgoiten that chemisiry is an
expanding subject and some of the divisions
may have 10 become ind:spendent laboratories.
For example, Electro-chemistry is fast becom-
g an important branch of chemistry capable
of Independent existznce and the Council is
already exploring the possibility of developing
1t In a separate laboratory of its own.

It will be noticed that the divisions of In-
organic, Organic or Physical Chemistry and
Chemical Engineering cover a wide variety of
chemical industries. For example, the divi-
sion of TInorganic Chemistry and Physical
Chemistry jointly will deal with the chemistry
and industry of radio-active substances, indus-
trial gases and mineral resources of India and
many other industries such as glass, ceramics
and clay. Physical Chemistry finds many ap-
plications in industry. Industrial catalysis,
high and low pressure tzchnique, colloidal solu-
tions, pastes, paints, emulsions and foams,
phase-rule separation, electro-metallurgy, elec-
tro-chemistry and corrosion constitute some of
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,the types of systems and problems wherein

physical chemistry has played an important
part in the past and will continue to play an
cven more significant role. The fascmating
research work in Organic Chemistry has con-
tributed greatly to the present chemical age.
Civilisation would have been very different
and prosaic but for such chemical industries
as coal and coal tar products, organic solvents,
dyestuffs .and intermediate chemicals, drugs,
vitamins and hormones, alkaloids and other
active principles of plants, essential oils, par-
fumes and cosmetics, oils, fats, waxes, tannin
materials, carbohydrates, detergents, wetting
agents and petrolsum industries, ete, etc. In
fact there is hardly any industry in which
Physical and Organic Chemistry have not
found direct access ‘and even warm welcome.
The section of chemical enginesring will enable
workers to carry out pilot plant work and help
in engineers and chemists being frained fo fake
up the designing and working of large-scale
chemical plants. The division of High Poly-
mers will deal with the fascinating field of
plastics, paints, rubber and synthetic rubbers.
The division of Biochemisiry will be helptul
in dealing with problems  'pertaining to life
processes and will assist in' establishing phar-
maceutical industries and’ health organisations
in the couniry. This is a very live branch of
chemistry and India is fast developlng an
active school of workers in this field. The
division of Survey and Intelligence will form
an important part and it will deal with survey
of raw materials and also provide research,
technical information, and library and transla-
tion services, It will also carry out the dutles



No. 4 ‘
Ay toar Sir K. S. Krishnan 109
of scientific liaison and will provide museum, to be created in the research laboratory. It is

publication and publicity facilities.

There are hardly any new lands which India
can hope to exploit. Sci¢nce may discover new
sources of wealth -in the lands we hold and
grow new raw materials in them., The only
new lands on which we may have our eyes
must lie in the domain of the mind and have

on these sources which will emerge from the
national laboratories that we have 1o depend
now and in the future for the means to main-
tain and raise our standard of living and 1o

keep abreast amongst the best nations of the
world.

SIR K, S. KRISHNAN

HE announcement recently mmade by the
Hon’ble C. Rajagopalachariar, Member for
Industries and Supplies, that Sir K. S. Krishnan,
D.Sc., F.R.S., has accepted the Directorship of the
National Physical Laboratory will be warmly
welcomed by readers of Current Science.

Professor Krishnan has had a remarkably
brilliant career. After completing his Univer-
sity education, Krishnan joined the staff of
the Madras Christian College. But his thirst
for higher studies and research did not keep
him long there. In 1923 he joined the band
of research students working under the inspir-
ing guidance of Professor Raman at Calcutta.
Placed in the proper environment, Krishnan
soon shone as an enthusiastic and brilliant
investigator and was foremost among Profes-
sor Raman’'s collaborators, In 1928, he was
appointed as Reader in Physics at the Dacca
University. This post he occupied only for
five years, for, when Prof. Raman left Calcutta
in 1933, he unhesitatingly chose Dr. Krishnan
to occupy the newly created Mahendralal Sir-
car Professorship of Physics at the Indian
Association for the Cultivation of Science.
With characteristic ability, Prol. Krishnan suc-
cessfully kept up the great traditions acquired
during the leadership of Prof. Raman by the
Indian Association for Research in Physics.
In 1942, the Allahabad University invited him
to occupy the Chair of Physics which he ac-
cepted. He now relinquishes this post to take
up his new appointment. _

The vresearch activities of Prof. Krishnan
and his associates extend over diverse branches
of physics. During the years 1923-1928 he
carried out a series of important investigations
both theoretical and experimental on the
scattzring of light, molecular optics and Raman
effect in collaboration with Prof. Raman.
While at Dacca and later at the Indian Asso-
ciation, Prof. Krishnan initiated and conducted
with conspicuous success numerous investiga-
tions on the magnetic pmperttes_ of c;‘ystals
the results of which were published in the
Transactions of the Royal Society as Memoirs.
Outstanding investigations on the optical pro-
perties of crystals and X-ray crystallography
have also been carried out by Krishnan and
his collaborators. In recognition of his distin-
guished rescarches in optics and especially
for his study of the influence of magnetism
on crystals, the Royal Society of London
elected Prof. Krishnan to its Fellowship in
19040. He thus became the sixth Indian and
first pupil of Sir Raman to achieve this unigquce
distinction. At Allahabad Prof. Krishnan has
built up an active school of rescarch carrying

out investigations on the thermal and 1 {=
cal properties of metals and alloys. clectr

No sketch of Prof. Krishnan’s career would

to take part in the International
on Photoluminescence held at %’grsagfnifierfé];g
He widely toured throughout Europe and deli.
vered a series of lectures at various Important
centres including the Royal Institution in
London and the Cavendish Laboratory at
%ambrlt:}ge and in many of the Continenial
h‘mver:mtles. The Liege University honoured
Hlm with the award of the University Medal.
€ again visited Europe in 1939 to attend the
International Conference on Magnetism hléld
at _Straabﬂurg_ under the auspices of the Inter-
national Institute for Intellectual Co-operation
and of the Service Central de Recherche Scien-
tifique de France. In the summer of 1946 he
went to Englang as one of the Indian delegates
to the Empire Scientific Conference Organised
by the' Royal Society. He also took part in
thz third annual conference on the X-ray
analysis group of the Institute 0f Physics held
in July 1946_. At the request of the Govern-
ment of India he visiteq Europe and America
to survey the modern trends of research in the
prominent physical laboratories.

Besides being a Fellow of the Ro al Soci
Projf. Kr1spnan 1S a member of manyy Sciﬁéiteitgé
Socu?tles In India and abroad. He was the
Pres_ldent of the Physics Section at the Madras
Session of the Indian Science Congress. He
has served in a number of Commitiees spon-
sored by fthe Government of India for the
sclentific and technical development of thie
couniry. In recognition of his services to the

cause of Indian scicnce he i
e 16 was Knighted
It is a matter of national pride that

Prqf,. I{ri':-;hnan who has had his entire resecarch
iraining in India should have been chosen to
be the first Director of the National DPhysical
Laboratt)ry; _ommple and unostentatious as he
15, Prof. Krishnan is a gifted lecturer, noted
for the profundity of his idecas and clarity of
expression. With a man of his eminence and
expericnce at the helm, the National Physical
Laboratory c¢an be expected withh confidence
to fulfil the tasks that it is intended to do.
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