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JNAN CHANDRA GHOSH will be remembered for his fundamental contribu- 
tions to the theory of strong electrolytes which created a great impression 

. on such leaders of science like Walter Nernst, Max Planck, Sir William 
Bragg, Prof. G. N. Lewis apd others. He will also be remembered for his 
contributions to the promotion of education, science and technology; the 
foundation and development of (a) the Department of Chemistry in 
the then newly founded Dacca University and (b) the Indian Institute 
of Technology, Kharagpur and his services to the Indian Institute of 
Science, Bangalore. As Vice-Chancellor of the Calcutta University he 
made unique contributions to student welfare by providing facilities for 
study, rest and recreation to a large floating population of students of the 
colleges affiliated to the University of Calcutta. As a member of the 
Governing Body and the Board of the Council of Scientific & Industrial 
Research and of several of its Committees he materially contributed to 
the development of the Council and the National Laboratories under 
it. As the first scientist appointed as Director-General of Disposals and 
Supplies he helped the Government of India in plans of development 
of resources. Later as a member of the Planning Commission he helped 
the development of education, and of science and its applications under 
the Five Year Plans. He has also made notable contributions to the develop- 
ment of science as PresidentJMember of a large number of learned 
scientific societies including the National Institute of Sciences of India. 

Jnan Chandra was born at Purulia on September 4, 1893. His father 
Ram Chandra Ghosh owned a mica mine and was in an affluent condition 
when Jnan Chandra was born. He  was the third son. Unfortunately his 
father suffered heavy financial losses and the family had to pass through 
some difficult days. He and his immediate elder brother studied in the 
Giridi High School from which he passed in 1909 the Entrance Examina- 
tion of the Calcutta University and obtained a Divisional Scholarship 
(Chotanagpur Division). His eldest brother as also his sister died young. 
He had also a younger brother. He and his elder brother joined the 
Presidency College in 1909. Ghosh had a brilliant academic career. In  
191 i he stood fourth in order of merit in the I.Sc. examination of the 
Calcutta University; in 1913 he passed the B.Sc. Degree examination 
with Honours in Chemistry and was placed First in the First Class. He  
obtained the M.Sc. Degree in Chemistry in 1915 and stood First in First 
Class at the Examination. He was awarded a number of medals 





University. He  was awarded the Degree of Doctor of Science of the Calcutta 
University for his work on some problems of electro-chemistry. 

During his student life in the Presidency College he had friendly 
association with many fellow-students of whom mention should be made 
of such distinguished names in science as Satyendra Nath Bose, Meghnad 
Saha, Nikhil Ranjan Sen, Prankrishna Parija and Pulin Behari Sarker. 
The  writer was also his fellow-student in the Presidency College. Five 
members of this batch of students of the Presidency College later became 
General Presidents of the Indian Science Congress Association; Bose, 
Saha, Ghosh, Mukherjee and Parija. 

The atmosphere of the Calcutta University, the Presidency College and 
other colleges affiliated to the University of Calcutta during the period 
when he was a student and that following the establishment of the 
University College of Science and 'Technology in 1915 through the sole 
initiative and determination of the illustrious jurist, educationist and 
scholar, Sir Ashutosh Mookerjee, was unique for promoting the 
development of the talents of young men. This atmosphere was further 
strengthened when Sir Ashutosh Mookerjee brought within the fold of 
the University such illustrious men as Radhakrishnan and Raman, who 
have left their marks on the forward march of humanities and science 
and won for India a place in the forefront of the civilised world. At the 
time Ghosh joined the Presidency College, its staff included Sir Prafulla 
Chandra Ray as Professor of Chemistry and Sir Jagadish Chandra Bose 
as Professor of Physics and there were several other distinguished professors 
all eminent in their own subjects in science and humanities; and they 
individually and collectively had a great stimulating effect on the alumni 
of the College which heightened their inquisitiveness and created in them 
an earnestness for knowledge and progress. Those were the days of the 
'Partition-Agitation' in Bengal led by Surendra Nath Banerjee and of the 
"Swadeshi" and revolutionary movements which created a deep impression 
on the minds of the entire student population of Bengal and inspired 
thern with an intense feeling of patriotism and nationalism. Ghosh along 
with hundreds of other students naturally participated in some of these 
rnovemeilts but he and some other fellow-students decided to devote 
themselves mainly to the cause of scientific progress. The mutual friend- 
ships created in their student days enabled this group of young scientists 
in their later life to work together for the development of the scientific 
institutions in India and the establishment of learned scientific societies 
including the National Institute of Sciences of India. 

'Towards the end of 1915 he was appointed as an Assistant to the Palit 
Professor of Chemistry, University of Calcutta. He participated in the 
initial organisation of the Department of Chemistry of the Unive 

. 
College of Science, then in the process of establishment. Sir 
Chandra Ray joined as Palit Professor some time later after his re 
from the Presidency College. Ghosh was next appointed in 19 1 7  a 
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- in Chemistry in the newly opened Post-Graduate classes of the university 

of Calcutta. In  1919 he was awarded a Sir Tarak Nath palit scholarship 
and proceeded to London to work for a Doctorate Degree and joined the 
Chemistry Department of the University College, London, then under 
the charge of Prof. F. G. Donnan, C.B.E., F.R.S. At the instance of 
Sir William Bragg, Donnan arranged a meeting with Ghosh who gave an 
account: of his theory before them. 

In  the University College Ghosh worked on some problems of Photo- 
chemistry of interest to the theory of photography. At this stage Sir Phillip 
Hartog, Vice-Chancellor-designate of the proposed University of Dacca 
persuaded him to join the Dacca University as Professor and Head of 
the Department of Chemistry; Ghosh accepted the offer. On his way back 
to India he paid a visit to Germany; there he met Professors Walter Nernst, 
Max Planck, and F. Haber at their request, they were keen to meet the 
person who placed the theory of strong electrolytes on a permanent footing. 
Mention may be made here of the criticisms made by Partington, refer- 
ence to which has been made later. There were some aspects of these 
criticisms which were not very pleasant. Ghosh published a rejoinder to 
which also reference will be made later. But the fact remains that the 
criticisms of Partington had apparently no effect on men like Sir William 
Bragg, Profs. W. Nernst, M. Planck, F. Haber. Nernst in his reputed 
book 'Theoretische Chemie' published in 1921 wrote-"In ein ganz 
anderes Stadium ist die ganze Frage durch eine Reihe von Arbeiten 
gekommen, in denen J. Chandra Ghosh sowohl das Zuriickbleiben des 
osmotischen Druckes Wie das der Leitfahigkeit theoretisch berechnet und 
durch sorgfaltige Diskussion des vorhandenen Beobachtungsmaterials die 
sehr genaue Bestatigung seiner Theorie nachweist; trotz gewisser 
Bedenken im einzelnen scheint in1 wesentilichen ein Problem gel~st,  mit 
dem zahlreiche Forscher wahrend der letzten drei Dezennien sich 
eingehend beschaftigt haben. Die hauptsachlichen Resultate sind 
folgende" (p. 6 13). 

Later Prof. G. N. Lewis in his book on 'Thermodynamics' written in 
collaboration with Prof. Randall published in 1923 remarked as follows: 

. "If then we agree that strong electrolyte is one which is completeiy polar 
and that the ions are held to one another by a simple electrostatic force 
which obeys Coulomb's law it becomes merely a matter of terminology 
to decide whether we shall say that a certain fraction of such an electrolyte 
is dissociated or with Ghosh that a certain fraction of the ions are free 
or outside the sphere of mutual attraction" (p. 325). Previous to Ghosh, 
Sutherland and Milner emphasised the role of electrostatic forces in deter- 
mining the properties of strong electrolytes, but it is only after Ghosh's 
publication referred to above that the conception of strong electrolytes 
and the importance of electrostatic forces between the ions c 
universally accepted. I t  is no reflection on Ghosh that a ills 

physicist of the stature of Paul Debye in collaboration with \\ 
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gave a more satisfying thcory ol the strong electrolytes which has been 
further modified by succeeding workers. The concept of ion atmosphere 
of Debye is essentially an extension of the postulates of Ghosh. 

I n  1921 he joined the Dacca University where he worked for 15 years 
and took an active part in an all-round development of the newly founded 
University. The reputation he built up at Dacca for his scientific work 
and his personal qualities attracted students from different parts of India 
to his laboratory. He founded at Dacca two schools of Research, the first 
of their kinds in India, namely, in Yhotochenlistry and in Gas Reactions 
of industrial importance. The work on Photochemistry done in his 
laboratory covered a wide range of topics. Prof. Max Bodenstein of the 
University of Berlin in his report on a thesis submitted by a student of 
Ghosh paid a high tribute to the work done on Photochemistry in the 
Dacca University. 

In  1939 he left Dacca to join the Indian Institute of Science, Bangalore 
as its Director in succession to Sir C. V. Raman. Here he devoted himself 
with his characteristic zeal to the further development of the Institute. 
He  introduced several new subjects of study and research such as Power 
Engineering, Fermentation Technology and High Pressure and Industrial 
Gas Reactions and smoothed the way for a rapid development of the 
Indian Institute of Science in the fields of higher Engineering and 
Technology. The heavy pressure of work at the Institute did not prevent 
him from actively associating himself with research work carried out by 
his collaborators. 

Two of the contributions made by him and his collaborators working 
at Bangalore in the field of reactions in industrial gaseous systems deserve 
mention. They were amongst the earlier workers who suggested the forma- 
tion of complexes involving the catalyst in the Fischer-Tropsch synthesis 
of liquid fuel from carbon monoxide and hydrogen. A large number of 
catalysts were studied including iron-copper systems incorporated with 
rare oxides; influence of promoters and supporters were also studied. The 
other important contribution was towards the elucidation of stepwise 
mechanism of ammonia synthesis from its elements. This involved studies 
of adsorption of nitrogen and hydrogen and their mixtures by synthetic 
ammonia by catalysts at high pressure. These were pioneering investiga- 
tions in India on this very important subject, work on which has yet to be 
developed on a very extensive and intensive scale. I t  is interesting that 
several of his collaborators are actively pursuing investigations on this 
subject and have attained prominence. In collaboration with Prof. S. K. 
Bhattacharya and Prof. N. V. C. Shastri he wrote a book entitled "Some 
Catalytic Gas Reactions of Industrial Importance" and published in 1960. 
In  it an account of the work of Ghosh and his collaborators has been 
included. 

Apart from the initiation and development of research in In 
subjects mentioned earlier, his main contributions to the p 
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science and technology is that he stimulated and provided opportunities 
to a team of brilliant young scientists to develop their talents. They now 
occupy positions of importance in several universities and other important 
research establishments as also in a number of industries. 

Objective criticisms of scientific co-workers are most fruitful and play 
an essential role in the progress of science. Partington's remarks referred 
to earlier do not seem to serve this purpose. He observed, "Further, in 
order to get better agreement, the equation for a binary electrolyte is 
sometimes used, and sometimes that for a ternary electrolyte, for the 
same substance in different solvents, without any apparent justification" 
[Trans. Far. Soc., 15, (1919-20), pp. $3-1221. 

In  this paper Partington also postulated a theory of strong electrolytes 
which scarcely received any attention at all. Ghosh in his rejoinder (Trans. 
Far. Soc., 15, pp. 154-163) pointed out the errors in data quoted by Parting- 
ton on which he based his criticisms and also dealt in detail with other 
aspects of his criticisms. The following observations of Ghosh are worth 
quoting, "In this connection it may be pointed out that in my paper on 
the electrical conductivity of non-aqueous salt solutions, in 22 tables 
out of 37, the experimental data are taken from Walden's work. 
There is thus no justification for Partington's observation that the 
'experimental numbers used by Ghosh in testing his equation in non- 
aqueous solvents are largely drawn from the researches of Carrara, 
whereas Walden observes that his results are not in agreement with 
those of Carrara'." 

It is unfortunate that some of the mud thrown often sticks and Ghosh 
declined to have his name proposed for election as a Fellow of the Royal 
Society as he sensed this. As stated earlier Partington's criticisms did not 
affect the esteem with which his work was held by leaders of science like. 
Nernst, Planck, Haber, Bragg and Lewis (G.X.), all of whom except Bragg 
were citizens of countries other than the United Kingdom. 

In 1947 he was called to take up the office of the Director-General of 
Industries and Supplies at New Delhi. One of the tasks assigned to him 
was to process several industrial schemes in collaboration with European 
and American experts, his particular interest was on heavy chemical 
industries, liquefaction of coal, petro-chemicals and refineries. As an active 
member of the All India Council of Technical Education and President 
of Principals of Technical Institutions in India he helped the organisation 
of training in these Institutions. In  1950 he was nominated Director of 
the proposed Indian Institute of Technology at Kharagpur, the first of 
a number of similar Institutes of Technology established in India. He 
built up this magnificent Institute from its very beginning and i t  meant 
hard work for four years. 

In 1954 he reluctantly left the Kharagpur Institute, the atmos 
activities of which were congenial to him, because of the i 
Dr. B. C. Roy to shoulder the responsibilities of the Vice-Ch 
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of the Calcutta University which had many problems unsolved. One of 
his first acts was to make a survey of the living conditions of and educa- 
tional facilities available to students of the IJniversity and its affiliated 
colleges who were not resident in Calcutta. He initiated the establishment 
of Students' Homes with a view to provide accommodation for purposes 
of study during the day when they had no class work. But before he could 
make much progress with his schemes he was invited by the late Prime 
Minister, Jawaharlal Nehru to be a member of the Planning Commission. 
He took up his new assignment with characteristic zeal and devoted himself 
to the development of science and education under the aegis of the 
Commission. It was towards the end of 1958 that he developed a serious 
illness to which he ultimately succumbed while still a member of the 
Planning Commission. 

He was made General President of the Indian Science Congress Associa- 
tion in 1939, President of the National Institute of Sciences of India in 
1943-44. H e  filled the office of President of a number of learned scientific 
societies. He was a member of the Indian Scientific Mission in September, 
1944 deputed by the Government of India to the 1J.K., U.S.A. and Canada 
which was sponsored by Sir Winston Churchill and arranged by Prof. A. V. 
Hill. He was a member of several other deputations of scientists sponsored 
by the Government of India to important scientific conferences such as 
the Royal Society Empire Scientific Conference, the Commonwealth 
Scientific Conference (both held in London), the United Nations Scientific 
Conference on the Conservation and Utilisation of Resources at Lake 
Success sponsored by President Truman. He visited a very large number 
of industrial establishments in Europe and America. He had great oppor- 
tunities of getting himself acquainted with up-to-date developments in 
a number of heavy chemical industries including those dealing with 
fertilizers, coke ovens, carbonisations of coal, production of synthetic fuel, 
petro-chemicals and oil refineries. Experiences he thus gained enabled him 
to render valuable services to the Government of India for their schemes 
of development of related industries. 

Mr. Jawharlal Nehru, Dr. Vithaldas Chandavarkar, Dr. Shyamaprasad 
Mookerjee, Dr. R. C. Roy and Mr. Nalini Ranjan Sarkar are amongst those 
who appreciated his abilities and it was at their instance that he was 
invited to fill one or the other post mentioned above after he left the 
Dacca University. 

.Ghosh married in June 1922 and had a very happy married life. His 
wife Nilima Ghosh (nee Palit) identified herself with his activities. He 
was greatly devoted to his mother and his widowed sister-in-law. He under- 
went many sacrifices to help his relations. He left behind him three 
sons, all well placed in life and two daughters who were married to a 
rich family in East Bengal. Unfortunately partition made a great c 
in their fortune. His younger brother Dr. B. N. Ghosh was : 
Palit Professor of Chemistry, University of Calcutta. 

F? 
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His memory will be cherished by a large number of his friends and 

collaborators not only because of his scientific eminence but also for his 
personal qualities and the services he has rendered to the development 
of science, education and technology in our country. 
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