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EDITORS WORDS

“If your world looks gloomy and you are feeling grin and glum
Make a rainbow for yourself; do not wait for one to come.
Do not sit watching at the window for the clouds to part,

There'll soon be a rainbow if you start one in your heart."

So very true! We, all the members of Department of Chemistry, Surendranath
College have also tried consistently to create our own rainbows on every possible

opportunity during this pandemic and lockdown period at our own capacity.

This time we feel proud and excited to acclaim that we are ready with all new
hopes and hues to bring out the 1st issue of the 2nd volume of our e-journal
CHEMQUEST on 160" birth anniversary of Acharya P.C. Ray on a seemingly

interesting topic “Inheritance of Tradition of Acharya”.

We sincerely hope that this issue will help its readers to unfold the unraveled
world of some under-explored disciples of Acharya along with some relatively
famous ones. The enthusiastic write ups and sincere reviews by all the students
and faculty members of our department would hopefully be sufficient to hold
the interest and appreciation of all the readers.



We have put in persistent efforts to bring excellence to this treasure trove. The
extraordinary task of editing this issue would not have been possible without sincere
support of all the executive members of the Editorial Board, who sorted out the
articles from the writings we obtained from our enthusiastic and inquisitive
students, edited them sincerely and finally made a fair and presentable draft. We
are thankful to them who literally dipped their oars into turbulence of Covid-14
pandemic and have sailed it to the shore of publication within a truly short tenure
despite all their usual college and university duties.

We are grateful to our respected Principal Siv, Dr. Indranil Kar, for his inspirations
in all our unique ventures like this. We also take this opportunity to thank all the
members of Surendranath College family for their sincere support and best wishes.

Finally, we sincerely hope this journal issue would enjoy critical acclaim and play
a vital role in the all-round development of scientific mindset of students and

faculty members alike.
All stay safe, stay healthy. Happy Reading!!!

Editors in Chief
2rd August’2021
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MESSAGE FROM EXTERNAL ADVISORY MEMBER
DBT STAR COLLEGE SCHEME

“Excellence is a continuous process and not an accident”. | am happy to
learn that Department of Chemistry, Surendranath College under DBT
STAR College Scheme is going to publish the 1 issue of volume 2 of its E-
Magazine CHEMQUEST on August 2, 2021, to celebrate the 160 birth
anniversary of Acharya P.C. Ray and to keep on striving for excellence. |
appreciate the efforts of all the students and faculty members of the

department for bringing out this issue.

The topic this time “Inheritance of Tradition of Acharya P. C. Ray” is quite
interesting, and | do sincerely hope that it would help all its readers from
all disciplines to learn a lot about some under-explored disciples of Acharya
who eventually led to the real scientific renaissance of India.

Hope all the readers would enjoy reading it.

With all best wishes,

Prof. Ashutosh Ghosh

Vice Chancellor, Rani Rashmoni Green University, Hooghly



MESSAGE FROM PRINCIPAL

CHEMQUEST the biannual E-Magazine published by Department of Chemistry
literally kindles the imagination of its students. | am happy to notice that swaying
from serious thinking to playful inventiveness, they are brimming with a zeal for
life, empowering themselves with skills and creativity under able leadership of

their enthusiastic faculty members.

| congratulate all the faculty members and students of the department who have
used so far various mediums of expression to present their ideas. | appreciate all
of them who have shared the joy of participation in publishing this issue of e-

magazine along with their commitment to curviculum and regular duties.

Hope this 15t issue of Volume 2 of CHEMQUEST published on 2"* August’2021
(260%™ birth anniversary of Acharya P. C. Ray) will enable all the departmental
students to give and get a little more of learning and would be able to satisfy its
general readers too.

Happy Reading!

Dr. Indranil Kar
Principal,
Surendranath College, Kolkata 09



MESSAGE FROM HOD

| am happy to announce that Department of Chemistry, Surendranath College
is going to publish the 15t issue of Volume 2 of CHEMQUEST on 2n4
August’2021, to celebrate the 160t birth anniversary of Acharya P. C. Ray,
the Father of Indian Chemistry!

| congratulate all the faculty members and students of the department for
their active participation in publishing this e-magazine along with their regular

routine commitment to the currviculum and other duties.

Hope this issue of CHEMQUEST will enable the all the students to give and get
a little more of learning and would be able to satisfy its general readers like its

previous issues.

Happy Reading to All!

Dr. Harishankar Biswas

HOD,

Dept. of Chemistry,
Surendranath College, Kolkata 04
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Preface

It had been a long tradition of Department of Chemistry, Surendranath College, to
celebrate the birth anniversary of the notable Indian chemist and revolutionist Sir P.
C. Ray, the Father of Indian Chemistry, on the 2" of August every year at our
department with great passion and enthusiasm. In the old normal our beloved
students used to observe this day, by publishing a new edition of their Wall Magazine
“RASAYANEE” with innovative writings and beautiful drawings dedicated to
Acharya Dev. Our Principal sir and faculty members from different departments
used to join that publication ceremony and motivate our students, that used to boost
up in turn their scientific and creative spirit. However, due to COVID-19 pandemic
and inevitable lockdown, from previous year (2020) when it became totally
impossible to celebrate this day in the traditional manner, to keep up the high spirit
of our enthusiastic students, we quickly shifted from our traditional Wall Magazine
RASAYANEE to our new E-Magazine CHEMQUEST to satisfy ultimately one of our
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long-cherished desire. We started publishing “CHEMQUEST” Volume 1 Issue 1 on 24
August 2020 on 159th Birth Anniversary of Sir P. C. Ray. We had a preliminary
plan to continue publishing at least two issues of this e-magazine every year and to
our utmost satisfaction in 2020 we finally succeeded in publishing both the issues
successively: one on 2"* August and another on 31% December’2020. The primary
focus of publishing this e-magazine was of course to nurture the creative minds of
the young students of our department. We owe to our Principal sir for all his
inspiration and motivation to think differently as always. Lots of love to our students
who don't ever think such type of creative pursuits as a burden but actively
participate and enjoy their participation. Like previous year, in 2021 also, we have
come up with the 1 issue of volume 2 of CHEMQUEST to celebrate the 160* Birth
Anniversary of Acharya Dev in our own style. This time the Theme of this issue is an
interesting one. “Inheritance of Tradition of Acharya”. Our students have worked
hard to gather information about some of the students of Acharya, who played a
pivotal role in handing over the baton of Sir P. C Ray to the next generations. We
sincerely hope all the serious readers would love the informative contents just like

our previous issues and enjoy reading this issue of CHEMQUEST too.

All stay safe and healthy! Enjoy reading!
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HEMENDRA KUMAR SEN: A GREAT
INDIAN CHEMIST

(1888-1945)

Tamal Das, Sovan Maity, Sk Golam
Mustak

(Semester II)

Birth and Parentage:

Hemendra Kumar Sen was born of a
cultured, but not very well-off, middle-class
family of East Bengal (now in Bangladesh),
belonging to the village of Baldhara in the
District of Dacca, Sen was the fourth child of
his father, Prasanna Kumar Sen, a Deputy
Inspector of Schools, who had four sons and
two daughters. His father was posted at
Noorpur, Rajbari (District Faridpur), at the
time when Sen was born. His mother,
Shashimukhi Sen, was a very intelligent lady
with resourceful ideas.

School and University Education:

Sen received his early education at the
Ananda  English High  School in

Brahmanbaria in the District of Tipperah. He

passed the  Entrance  Examination
(equivalent to Matriculation or modern
School Final) in the first division from this
school in 1904 and secured a special local

scholarship. With a view to prosecuting his

studies further Sen came over to Calcutta and

joined City College in the first-year class.
AN L 6

Examination in Arts (subsequently named
Intermediate Examination) in 1906 and took
his B.A. Degree in 1908. After taking the
bachelor’s degree, Sen joined the Presidency

College in 1908 for his master’s in Chemistry.

Sir P. C. Roy was then the Professor and
Head of the Department of Chemistry there

and Hemendra met him there.




Contribution to Science:

While studying for master’s degree, Sen used
to assist Professor P. C. Roy in his research
and at the same time he used to work on
problems of his own too. Two pieces of
research, completed during this period in
collaboration with B. B. Dey, were published
in the Zeitschrift fur anorgani.rche Ch 191 1-
12. In 1912 Sen joined City College, Calcutta,
as a lecturer in Chemistry, but after serving
there just for a few months, he left for
England for further study and research. After
his return to India Sen joined the Tata Iron
and Steel works at Jamshedpur in 1916 as a
chemist in their sulphuric acid plant but left
for Burma after a few months’ service to
accept the position of Chief Chemist in the
sulphuric acid works of Jamal Brothers

there.

Later, he went over to the De Souza Pc Co. as
the Managing Chemist of their Chemical
works in Burma. With great zeal,
unparalleled devotion and conspicuous
ability, Sen set himself to the task of building

up the Department of Applied Chemistry at

University of Calcutta. From a very small

beginning, it was through his initiative that a
separate Board of Studies in Applied
Chemistry was created in the University after

several years.

For over fifteen years he served the
University in this capacity. After over fifteen
years of devoted service Sen left the
University of Calcutta, to accept the post of
Director of the Central Lac Research
Institute at Ranchi. Under the inspiring
guidance of Sen, who found there a wider
sphere of activity and better opportunities
for service, the institute in a short time
became an active centre of research.
R A
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Distinctions and Honours:

Sen received many honours in his life. In
1927 he was elected as President of the
Chemistry Section of the Indian Science

Congress Association held at Lahore.
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He was also elected as President of the
Indian Institute of Chemistry successively for
the terms 1930-32 and 1935-36, an
organization of which he was practically a
foster-father. He was one of the Foundation
Fellows of the National Institute of Sciences
of India and was elected President of the

Indian Chemical Society for 1940-41.

He was appointed as Chairman of the Fuel
Research Committee in 1943 and of Heavy
Chemical Industries Committee in 1944
under the Board of Scientific and Industrial
Research, Government of India. He was

appointed as a member of the Committee of

the Laxminarayan Memorial Trust for the
foundation of the Science and Technological

Institute at Nagpur.

He was also a member of the Committee for
the establishment of an Imperial

Technological Institute at Bombay.

Illness and Death:

He came to Calcutta on his son's marriage
when he had a heart-stroke and took to bed.

He did not recover from this illness and the
end came on June 5, 1945, at a rather early
age of fifty-six. However, his unforgettable
service and contribution to the field of Indian

Science have made him immortal.
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NIL RATAN DHAR: TRUE
DISCIPLE OF ACHARYA P. C. RAY
(1892-1986)

Sonu Kumar

Semester II1 H

Birth and Childhood:

Nil Ratan Dhar was born on January 2, 1892,
in Jessore, now in Bangladesh. His father
Prasanna Kumar Dhar was a lawyer and his
grandfather Prem Chand Dhar was a
landlord of that place. His mother Nirode
Mohini Dhar was the daughter of Kunja
Bihari Ghosh, a zamindar of Fatehpur,
Jessore. His father Prasanna Kumar Dhar

had six sons and three. daughters. Professor

Dhar was the third son of his family. He had

an educated family background.

School Education:

Nil Ratan Dhar, at the age of five in 1897, was
admitted to Government Zila School, Jessore
which was at about one mile from his home.
He always used to stand first in his class and
passed the entrance examination held by the
Calcutta University in 1907, at the age of 15,
in first division with distinction and obtained
a merit Divisional Scholarship of Rs 15/- per
month tenable for two years. In those days
there was no science teaching in Indian
schools and hence he studied English,
Sanskrit, very little Bengali, Mathematics,
History and Geography. He was deeply
interested in acquiring knowledge and
studied hard, especially English, History and
Geography. In the senior classes of school, he
could compose small articles in Sanskrit and
could memorise English and History books

easily.

Higher education:

In 1907 Nil Ratan Dhar left Jessore and
joined the famous Ripon College established
by Sir Surendranath Benerjea, the
uncrowned king of Bengal, and studied the
newly introduced I. Sc course there with a
subject combination Physics, Chemistry,

Mathematics and English.




Where he became highly interested in both

physics and chemistry. There were only
seven students joining that new course in
that college and Nil Ratan became the leader
of that small group. He organised a small
laboratory for practical work and prepared
reagent solutions even with silver nitrate and
gold chloride and had patches of black silver
and brown gold on his finger. He was lucky
in having excellent teachers even for the
Intermediate courses. The eminent principal
Professor Ramendra Sundar Trivedi used to
teach physics.

L3 P &
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Professor Gangadhar Mukerji taught both
physics and chemistry and Professor Haran

Chandra Benerji son of sir Gurudas Benerji

(famous High court judge and vice chancellor
of Calcutta University) taught mathematics.
English was taught by Sir Surendranath

Banerjea himself.

While studying in Ripon College from 1907
to 1909, Nil Ratan regularly attended the
excellent lectures in chemistry by Rai
Bahadur Chuni Lal Bose, MB, Chemical
Engineer of the Bengal government and
physics lectures by Professor A. N Palit,
professor of Metropolitan Institution These
lectures were delivered at the Indian
Association for the Cultivation of Science

with experimental demonstration.

At the end of the two years, when an
examination was conducted, Nil Ratan was
the recipient of many books as prizes in
science. In 1909, Nil Ratan passed the I. Sc

examination in first division obtaining high




marks and was awarded with a Government
Scholarship of Rs 20/- per month tenable for
2 years. He next joined the Presidency
College, Calcutta in July 1909 which was the
best place for higher education with Physics,
Chemistry and Mathematics, having

Honours in Chemistry.

He resided in the famous Hindu Hostel in the
same room no 4 where our first president Dr.

Rajendra Prasad lived eight years before

while studying at Presidency College.

TG

In the Presidency College there were several
European professors including the Principal,
Mr HR James, who was very kind and helpful
to the Nil Ratan Dhar. There was a galaxy of

famous Indian Professors, the most noted
ones were Sir J.C Bose, Head of the Physics
Department. Apart from him professor C.W
Peake, and Dr. E. P Harrison were also there
in Physics department, Dr. Harrison
organised the physics practical instructions
in Physics and set up many useful
experiments. Sir P C Roy was the Head of the

Department of Chemistry then.
_ o

In 1911, Nil Ratan Dhar passed B.Sc. (Hons)
in Chemistry standing first in Calcutta
University and was awarded with a Gold
Medal along with a Scholarship of Rs-32 per
month tenable for two years for M.Sc.
Course. Nil Ratan joined M.Sc. course in
Chemistry also in Presidency College,
Calcutta with specialisation in Physical

Chemistry.

Research Career:

In 1912, Acharya Prafulla Chandra Ray
prepared several nitrites in which he was
specialised and wanted to go to London to
determine the physical properties of these

compounds, but Nil Ratan Dhar told him




that he would determine these properties in
the Presidency College itself. Thus, he started
research work on nitrites chemistry in
association with his Gurudeva Acharya P C
Ray. In 1911, he first purified ordinary
distilled water for obtaining conductivity
water in which nitrites were dissolved. By all
accounts Prof Nil Ratan Dhar remained one
of the most respected practitioners of
modern Indian chemistry. His professional
attainment as scientist and teacher together
with his philanthropic works are well
recorded and known. What is equally well
known is the affection he received from his
teacher Acharya P. C Ray (1861-1944), and
the deep intellectual and personal bonds he
shared with him in the formative years of his
career. ‘Dhar’ was part of extraordinary
group of young students in Presidency
College and later in Calcutta University too,
whom Ray inspired with spirited teaching,
intellectual comradeship, and patriotism.
Prof Dhar won several Scholarships and
attended so many foreign educational trips to
England, several

France, European

countries, and other countries too.

Trip to England:

At the time of first world war (1914-1918) Nil
Ratan Dhar was awarded a Government of
India Scholarship (state scholarship) of Rs.
200/- per annum tenable for 3 years for
study in Europe and America. And he had to

proceed to London first in September 1915

during the great war. In India all his relatives
and friends were afraid of his journey to
Europe at such critical time. Even his Gurus
Acharya P. C Ray and Acharya Ramendra
Sundar Trivedi, Principal of Ripon College,
were dead against his going to Europe during
the war time. But the quest of learning in Nil
Ratan was so great that ultimately, he left
Calcutta on Sept 3, 1915. Prof Dhar joined
several institutes and Universities in
England for research work and delivered
various lectures in chemistry. In June 1917,
Dhar was awarded the D.Sc. degree by the
London University, after he studied in
Sorbonne Science Faculty (Paris) and
obtained the State Doctor of Science. Later
he became Fellow of National Institute of
Science of India, National Academy of
Science, Royal Institute of Chemistry
(London), Institute of Chemists (India) etc.

too.

Trip to France:

Dhar being interested in Chemistry of
Catalysis, wrote to Prof Paul Sabatier of
Toulouse University to admit him in his

laboratory but his laboratory was burnt and

out of use during war and hence Dhar again

wrote to Prof Georges Urbain of Sorbonne,
Paris, a great authority on rare earth
chemistry and Head of the Inorganic
Chemistry (Mineral Chemistry), Department
of Sorbonne for his admission. Prof. Urbain

immediately replied that he would gladly




admit him in his laboratory, and he himself
persuaded the French military authorities to
influence the British Government to permit
Prof Dhar to travel from London to Paris.
This was because the war was on the way that
time and civilians were not allowed to travel
to foreign countries. In 1917 however, British
passport was issued to him. Dhar left
England by middle of October 1917. After
reaching Paris Dhar visited and joined
several Chemistry Departments of different
research institutes for his research. He
analysed there several compounds and
elements like Cobalt, and Platinum
complexes, determined their electric
conductivity and carried on various emf
measurements. In Paris he used to regularly
attend lectures by well known, famous
professors in Chemistry. Nil Ratan Dhar was
visiting lecturers in many European colleges

and universities.
' Ed

He was invited to deliver lectures at

University of London, Cambridge,

Edinburgh, and Aberdeen in UK.

Sorbonne, Toulouse and Biarritz in France,

Optia in Yugoslavia, Bucharest in Romania,
Madrid in Spain, Wisconsin in USA,
Physicochemical and  Electrochemical

Institute at Berlin, Dahlen etc.

The End:

During his last days even before a week of his
death, he didn’t give a single hint to anyone
that he was not doing well. He encountered
kidney troubles and was facing various
problems. One night while entering in his
bathroom he fell on the floor and became
unconscious. He fought bravely with his
problems but unfortunately, on one night of
December 1986, he breathed his last. He has
gone but his huge contribution to science

would never be forgotten.
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SIR JNAN CHANDRA GHOSH: A
PIONEER IN SCIENTIFIC AND
INDUSTRIAL RESEARCH IN
INDIA

(4 September 1894 — 21 January 1959)
Dr. Suchandra Chatterjee

Associate Professor

Birth and Childhood:

Jnan Chandra Ghosh was brought into this
world in Giridih close to Purulia District,
British India.

He was a son of Ram Chandra Ghosh, a mica
mine proprietor and mica trader. He had his

underlying tutoring at Giridih High School,

where he stood first in the Chotanagpur
Division in 1909 and joined up with
Presidency College, Kolkata. At Presidency
College, he was amongst the best
understudies who might later become

renowned researchers.

In 1911, Jnan Chandra Ghosh got fourth
position in I.Sc. assessment, while his other
well-known schoolmates Satyendranath
Bose beat the rundown and Meghnad Saha
got the third position. He passed both B.Sc.
and M. Sc. as first class first in Chemistry and
it is during this opportunity, he went under

rousing impact of Acharya Prafulla Chandra

The Vice-Chancellor of Calcutta University,

Sir Ashutosh Mukherjee welcomed Jnan
Chandra Ghosh to join as a teacher even

before the results were declared. After his




M.Sc., he was named as a teacher of
Chemistry Department of newly established
Rajabazar Science College, Calcutta. Sir
Tarak Nath Palit Scholarship and
Premchand Raychand grant empowered J C
Ghosh to make a trip to England for his
doctoral certification at University College of
Science in London. In London, he took up
research  on  different  issues  of
photochemistry and prompted the article of
hypothesis of oddity of solid electrolytes and

the ionization hypothesis.

His logical examination drew appreciation
from numerous acclaimed researchers like
Max Planck, William Bragg and Walther
Nernst. In 1918, he was granted D.Sc. for his

exploration on solid electrolytes. During his

visit in London, he worked for quite a while

under renowned professor Frederick G.

Donnan.

Career:
In 1921, J C Ghosh returned India and joined
the Dacca University as teacher and Head of

the Department of Chemistry.

He served Dacca University for around
twenty years and his accomplishments in
research prevailed with regards to building a
splendid school of Physical Chemistry. The
most concentrated research was carried out
in the field of photochemistry, organic
chemistry, and agricultural science. He
likewise filled in as senior member of the
Faculty of Sciences in 1924 and Provost of the
Dacca University Hall from 1925 until the
finish of his career there. He pulled in
numerous insightful students to logical
examination by his commitment and
character. His administration at the Dacca
University was no doubt the best time frame
in his profession in reforming science
training in India. In 1939 in any case, he was
called to succeed C V Raman as the Director
of the Indian Institute of Science at
Bangalore. At I1Sc as well, J C Ghosh fostered
the organization quickly by presenting
designing examinations like Aeronautical
Engineering, Internal Combustion
Engineering, Metallurgy and Power and

High Voltage Engineering.




During his administration at IISC, he was
knighted in 1943, mainly for his conflict
administrations. He spearheaded research
on the Fischer-Tropsch amalgamation for
acquiring fluid fuel from carbon-monoxide
and hydrogen and stepwise system of alkali
union from its components, nitrogen, and
hydrogen. The discoveries were distributed
in a book named Some Catalytic Gas

Reactions of Industrial Importance.
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Roused by his tutor Acharya Prafulla

Chandra Ray, (who used to call him as Baro

Jnan) J C Ghosh was likewise dedicated to
advancement of enterprises in India.
Towards that objective, he drove research
work on specialized issues identifying with
the creation from Indian crude materials of
phosphatic composts, ammonium sulfate,
formaldehyde, potassium chlorate.

He changed to the job of Director-General of
Industry and Supply (1947-1950) and
teamed up with global specialists that laid
the premise of substantial enterprises of
steel, petrol, machine instruments and radar
ventures. During this period, he additionally
filled in as an individual from All India
Council of Technical Education and there he
felt the deficiency of wvalue prepared
individual for enormous scope mechanical

turn of events.

The need of specialized training prompted
the foundation of innovation organization
and J C Ghosh turned into the main Director
of the Indian Institute of Technology,
Kharagpur. J C Ghosh constructed a solid
establishment with cosmopolitan climate
and bringing right individuals from across
India and everywhere. He had faith in close
instructors,

connection between

understudies, and organization. At his most




elevated serious inclusion at IIT, Kharagpur,
he was called upon to lead his institute of
matriculation, Calcutta University. The
information on his takeoff, the understudies

at IIT, Kharagpur went on a mass strike.

Sir J C Ghosh attended to the understudies
on the yards of the understudies' home, Patel
Hall, and separated in his discourse and
cried. In 1954, he left for Calcutta to become
Vice Chancellor Calcutta University where he
began zeroing in on the upgrades of everyday

environments of the understudies.

In 1954, the Government of India granted
Padma Bhushan on him in acknowledgment
of his capacity and administration to the
country. Following a year, he was enlisted

into the Planning Commission and was set

responsible for Education, Scientific
Research and Health.

Padma Vibhushan Padma Bhushan

Padma Shri

\LIST OF PADMA AWARDS
Since May 1955, Dr. Ghosh had presented

with  extraordinary differentiation as

Member of the Planning Commission.

He partook in all the phases of the planning
of the Second Five Year Plan and had a huge
offer in working out recommendations for
the extension of offices for specialized

instruction at different levels.

He kicked the bucket in saddle on 21t
January 1959. But his contribution and love

for science still inspires us.




JNANENDRA NATH MUKHERJEE:
FATHER OF SOIL SCIENCE AND
COLLOID CHEMISTRY

(1893-1983)

Arghadeep Sarkar, Prince Saha

Semester 4

Every one of us at some point in our life got
stuck, lost from the track of life, there was
nowhere to go, nothing to do. Then some
Teachers or leaders came in our life in
disguise of an angel and helped us to reach
the heights where we are now. A teacher
plays a crucial role in student’s life. Acharya
Prafulla Chandra Ray was one amongst those
teachers who reminds us of an intense love
for the country and his disciples, who were
motivated by his work and sacrificed
themselves in various streams of Acharya’s
activity. He used to whole-heartedly believe

that the economic salvation of India

depended to a great extent on the proper
application of science and technology. And
professor Jnanendra Nath Mukherjee shared
the same dream. In professor Jnanendra
Nath Mukherjee, we find a rare combination
of superb intellect, strong discipline, and
hard work. He has been a guiding and
illumining personality for more than half a
century, to his associates in diverse fields
connected with agricultural research,
education, and development in this country.
Jnanendra Nath Mukherjee was born on
April 23, 1893, at Mahadevpur district
Rajshahi, (now in Bangladesh).

He was the eldest son of his parents, Shri
Durgadas  Mukherjee, and

Saratshashi Devi. His father was the

Shrimati

Principal of the Raj Chandra College, Barisal
and later entered the provincial judicial
service. Jnanendra Nath lost his father when
he was only twelve years old and was brought
up along with his younger brother by his
mother. She had sown the seeds of
nationalism and patriotism within himself

during his school days, that became clear as




he joined ‘Anusilan Samiti’ as a school

student in Burdwan.
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He contracted illnesses like amoebiasis and
malaria several times and faced problems in
hearing because of having defective ears. In
1909 Jnanendra Nath sat for the entrance
exam where he performed so well
Jnanendra Nath was the student of
Presidency College from where he received
his BSc in 1913. He received his M.Sc. from

the Calcutta University in 1915.

Inspired by Acharya Prafulla Chandra Ray,
he took up Chemistry. He gave a thesis paper
on ‘Electric Synthesis of Colloids’ for M.Sc.
which was published in Journal of the
American Chemical Society (1915, 39,292).
In 1919, he along with Jnan Chandra Ghosh
moved to London and joined the University
College London to work under Professor F.

G. Donnan.




His works were based on colloids among
which the theory of the electrokinetic double
layer and its ionic constitution was an
important work. He submitted his paper at
an event jointly organised by Faraday Society
and Physical Societies of London presided by
Nobel Laureate Theodor Gyedberg, where
'Physics & Chemistry of Colloids’ were
discussed that received huge admiration
from many eminent scientists. His works on
colloids became very popular when it was
published in ‘Nature’ article in the same year
(1919), followed by the article ‘Philosophical
Transactions’. He published a paper that
describes the apparatus which determines
the ‘cataphoretic speed of colloidal particles
and its working was published in the
Proceedings of the Royal Society in 1928.
However, an advanced instrument was

developed by Dr Arne Tiselius for which

Tiselius was awarded the Nobel prize.

Books written on colloids mentioned U-tube
method of Professor EF Burton, but the
drawbacks of this technique were pointed by
Jnanendra Nath. On his return to Kolkata, he
jointly published a paper with N. N Sen
where he improved Burton’s method to get
rid of those drawbacks. It is unfortunate that
the Mukherjee-Sen method did not receive
much attention like the Burton-Bishop rule
although it was an improved method. This
can be viewed as a discrimination as the
European countries were dominant in the
field of science and technology at that time
for which Indian scientists sometimes were
not recognised to receive their deserved
attentions from the world. However,
Jnanendra Nath became quite popular

worldwide among the colloid chemists.

His thorough investigation on soil colloids,
helped in understanding many properties
and problems related to soil, which he

established in his presidential address at the




39th Session of the Indian Science Congress
(1952) and named it soil science. In 1945,
Jnanendra Nath was appointed as the
Director of the Imperial (now Indian)
Agricultural Research Institute (IARI), New

Under his guidance the Institute excelled in
academics and scientific research. He
introduced sophisticated instruments and
modern techniques and established new

branches in Division of Soil Science and

Agricultural Chemistry including Soil

Microbiology,  Biochemistry, = Organic
Chemistry and Spectroscopy, Survey Soil
Physics, Agricultural Chemistry, Soil

Fertility etc.

He first stated importance of the knowledge
about the soil of our motherland that led him
to develop all the nomenclatures and classify
the soils of India. In 1956, All India Soil and
Land Use Survey Organization was created
with four regional centres. Jnanendra Nath
wished IARI to get a complete University
status. In 1958, the Postgraduate courses
were started in the institute by the
Government of India and funded by
Rockefeller Foundation. Besides scientific
research, Jnanendra Nath was interested in
development of organizations that provide
platforms for proper evaluation of scientific
theories and experiments. The Indian
Chemical Society was founded in 1924 under
the Presidentship of Acharya P C Ray where
Jnanendra Nath became the Founder-

Secretary.

He had enough contributions in foundation

of Indian National Science Academy.




He founded the Indian Society of Soil Science
in 1934, before the Soil Science Society of
America, and was its secretary (1934) and
President (1935-1936).

The books and journals of this society are

popular worldwide. After leaving IARI, he

came to the Central Building Research

* Founder of "Cxleutta School of

Institute, Roorkee, UP in 1950 where he was

appointed as the Director.

Jnanendra Nath  struggled tirelessly
throughout his life. His wife, Srimati Ajita
Devi died of typhoid on August 18, 1927,
when their only child Debapriya, was only
2.5 years old. He managed his personal and
professional life efficiently. He took his last
breath on 10t May 1983, but his lifelong

contribution has made him immortal.
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BIRESH CHANDRA GUHA: A
PIONEER IN INDIAN BIOCHEMISTRY

(1904 —1962)

Arindam Gayen, Susmita Banik,
Dipanjan Saha

(Semester II)

Prafulla Chandra Roy’s different students
got acquainted with different aspects of
Chemistry research. One of such students
was Biresh Chandra Guha.

Birth and Parentage

He was the youngest child born into Guha
Thakurta family of Banaripara, in the
district Barisal. He was born on 8th June,

1904. His father was Sri Rash Behari Guha.

Education
From his very childhood, Biresh Chandra
Guha imbibed the spirit of the ‘Swadeshi

Movement’ which was passing at that time

through critical phase in our National
History. Till 1917, he had his early school
education in Brajamohan School of Barisal.
In 1918, he came to Calcutta, and was
admitted in the Sri Krishna Pathsala where
from he appeared in the Matriculation
examination of Calcutta University in 1919.
In 1921, Biresh Chandra Guha passed the I.
SC examination by standing second in order
of merit and took admission to the B.SC in

Presidency college with Chemistry Honors.

While studying in the M.SC class, Biresh
Chandra became one of the favorite
students of Acharya Prafulla Chandra Roy.
Acharya Roy’s devotion to science, selfless
idealism and patriotism left a permanent

deep mark on Biresh Chandra’s career.
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Contribution to Science

After a brilliant academic career in Calcutta
University, he proceeded to England in 1926
and carried out pioneering biochemical
investigations with special reference to B
vitamin in the laboratories there. In 1932,
He was recommended by his London
professors to take up the newly created post
of Professor of Biochemistry at the All-India
Institute of Hygiene and Public Health.

Later he joined the Bengal Chemical and
Pharmaceutical woks and initiated there
many lines of work on the preparation of
vitamin concentrates and biologically active

compounds.

Two years later, on the award of a Ghosh
Travel Fellowship from the Calcutta
University, he visited the United Kingdom
and European continent again, for
organization @ and  development  of
Biochemistry in those countries. During the
period 1936 to 1943, Guha and his
associates worked on the vitamins and
minerals contents of several types of Indian
food, fresh water and sea fish used for edible
purposes, on the factors effecting the
biosynthesis of ascorbic acid in animal
tissues and on the nature and properties of

oxytocin from the posterior pituitary gland.

The man-made famine that started in
Bengal in 1943 drew Guha from the

seclusion of his laboratory and literally

pushed him to the fore of public causes.




He applied all his knowledge of
Biochemistry and Food technology to
prepare cheap protein foods, and digests for
the treatment of extreme cases of starvation
and emaciation. Guha took up his duties at
the food department and later at the

Damodar Valley Corporation.

The contributions made by Guha and his
colleagues on ascorbic acid synthesis have
been now recognized in all reviews and
authoritative monographs on the subject.
The significance of Guha’s work on ascorbic
acid biosynthesis lies on its evolutionary
implications. Guha also initiated
fundamental studies on the comparative
metabolism of normal and malignant tissues
and the biochemistry of nucleotides. Side by
side with the above fundamental studies,
Guha pursued his interest in certain aspects

of applied chemistry and biochemistry also.

The significance of Guha's work on
ascorbic acid biosynthesis lies in

its evolutionary implications. In the
amphibians and reptiles, the key enzyme
systems mediating ascorbic acid
synthesis are localized in the kidneys or
embryologically related tissues.

He was also responsible for planning a
comprehensive study on the biochemistry of
tea leaves from green stage of its
maturation, curing, storage, blending etc.
He became actively interested in the

problem of protein malnutrition.

To the last moment of his life, he worked for
realization of his own dream of putting
India on the biochemical map of the world.
This great man died suddenly on March 20,

1962, while on a holiday trip in Lucknow

Dr. Guha was the Doyen of all Indian
biochemists and will long be remembered
and honored for his contribution to science

and for his services to the country.
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Precipitation

Digestion

Filtration

Washing
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Weighing

Calculation
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GREAT SCIENTIST SATYENDRA
NATH BOSE

(1894-1974)

Pradipta Pal, Susmita Jana, Indrajit
Saha

(Semester II)

Introduction:

We all know student-teacher relationship is

the best relationship in every life. A good
teacher creates an environment which allows
the student to succeed. The best student-
teacher example to implement above line is
Satyendra Nath Bose and Prafulla Chandra
Ray. Biography of Satyendra Nath Bose an
obedient student will be discussed here.
Satyendra Nath Bose is a greatest personality
in Indian science. He was one of the greatest
Indian mathematician and physicist and well

known for his work on statistical mechanics

in 1920. He was also interested in chemistry,

biology, literature, mineralogy, and music.

Birth and parentage of Satyendra Nath
Bose:

Satyendra Nath Bose was born in North
Calcutta, West Bengal, India on 1%
January,1894. He was the eldest brother of
his six sisters. His father’s name was
Surendranath Bose and his mother’s name
was Amodini Devi. He led a secured
childhood by his parents.

Early life and Education:

He was a meritorious student from his very
childhood. His school life began at the age of
five at Jorabagan Normal school near their
rented house. Then with his parents, he
shifted to another house. Next, he was
admitted into New Indian School. In the final
year of school life, he was admitted to Hindu
school. Then he passed his entrance
examination and stood fifth in the merit list.
Next, he joined intermediate science course
at Presidency College, Calcutta and there he
got a chance to come in contact of Jagadish
Chandra Bose, Sarada Prasanna Das and
Prafulla Chandra Ray. Then he received a
Bachelor of science degree in mixed
mathematics from Presidency College and
stood first in 1913. Then he joined Science
College which was formed by Sir Ashutosh
Mukherjee where from he came again with
top rank in M.Sc. in mixed Mathematics in
1915. His marks created a new record in

University of Calcutta.
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After M.Sc., Bose joined the Science College,

University of Calcutta as a research scholar
in 1916 and started his studies in the theory
of relativity and there he progressed in even
better way.

Student life:

He was very intelligent from his very
childhood. He had poor eyesight from an
early age but that could not prevent him from
reading books. Bose was well versed in
several languages such as Bengali, English,
French and Sanskrit. He was well acquainted
with the poetry of Lord Tennyson,
Rabindranath Tagore and Kalidasa as well.
His memory power was also remarkable. An
amazing incident happened in his student
life in the school mathematics test
examination. S.N Bose solved all the
mathematical problems including harder
mathematics in more than one process. Math
teacher Upendranath Bakshi was surprised
to see his copy. He gave one hundred and ten

out of one hundred to reward that

meritorious student. In 1908, S.N. Bose
could not take the entrance exam for serious
illness (Pox). Hence in the next year (1909),
he passed entrance exam. He got excellent
marks in all the subjects, Sanskrit, History
and Geography. Then he joined Intermediate
Science Course and there his classmates
ware Manikul Dey, Gyan Chandra Ghosh,
Gyanendra Nath Mukherjee, Nikhil Ranjan

Sen, Pulin Bihari Sarkar and many more.

In B.Sc. course he found two brightest
classmates, one was Meghnad Saha and
another was Sailendra Nath Ghosh.

—

Teachers and mentors:
Till now we know about his student life and

classmates. Now we will know about those




people who played a pivotal role behind his

academics. He got few such teachers very

His teachers included Jagadish Chandra
Bose, Prafulla Chandra Roy, Surendranath
Maitra, D.N Mallik and Sarada Prasanna
Das. S.N Bose was a mathematician and
physicist, but his ideal teacher was Prafulla
Chandra Roy who was a chemist. S.N. Bose
used to respect him very much. Prafulla
Chandra was one of those teachers who was
most concerned for his student's career. S.N.
Bose spent most of his student life in

company of Prafulla Chandra Roy.

Married life:
In 1914 at the age of twenty, Bose married

Ushabati Devi, the eleven years old daughter

of a prominent physician Yogendra Nath
Ghosh. They had nine children, two of whom
died in early childhood.

Research Career:

Accepting the invitation of Sir Ashutosh
Mukherjee, P.C. Roy resigned from
Presidency College and joined the Chemistry
Department of Raja Bazar Science College.
P.C Roy brought his two meritorious
students of Mixed Mathematics, Satyendra
Nath Bose and Meghnad Saha to Sir
Ashutosh. At that time, Ganesh Prasad was
the lecturer of that department. These two
meritorious fellows could not build good
relationship with Ganesh Prasad for various
reasons and hence after teaching for some
time in Mathematics Department, both
shifted to the Physics Department. In 1916
along with Saha, Bose prepared the first book
in English based on German and French
translation of original papers of Einstein's

theory of relativity and presented several




papers in theoretical physics and pure

mathematics 1918 onwards.

In 1921, he joined as a Reader of the
department of Physics of newly founded
University of Dhaka. Bose did set up a whole
new department including laboratories to
teach advanced courses for M.Sc. and B.Sc.
(Hons). In 1921, Bose wrote a paper deriving
Plank’s quantum radiation law without any
reference to Classical Physics by using a
novel way of counting states with identical

particles. Though it was not accepted at once

for publication, he sent the article directly to
Albert Einstein.

Einstein recognizing the importance of the
paper and translated it into German himself
and submitted it on Bose’s behalf to
prestigious Zeitschrift fiir Physik and finally
published the research paper in 1924.

ZEITSCHRIFT FUR

kY STK

HERAUSGEGEBEN UNTER MITWIRKUNG
DER
DEUTSCHEN PHYSIKALISCHEN GESELLSCHAFT

VON

KARL SCHEEL

SECHSUNDDREISSIGSTER BAND

ELFTES UND ZWOLFTES HEFT
MIT 25 TEXTFIGUREN
IABGESCHLOSSEN AM 1L MAT 1928

VERLAG VON JULIUS SPRINGER, BERLIN
1926

As a result of this recognition, Bose was able
to work for two years in European X-Ray and
Crystallography laboratories, during which
tenure he worked with Louis de Broglie,
Marie Curie and Einstein. Afterwards he
became the vice-chancellor of Visva-Bharati

University at Santiniketan.




Then, he returned to the University of
Calcutta again to continue and complete
earlier works in organic chemistry and apart
from Physics, he did some research in
biotechnology and literature too. He made
deep studies in chemistry, geography,
geology, zoology, anthropology, engineering,
and other sciences too. He was well known
for Bose-Einstein correlations, Bose-
Bose-Einstein

Einstein statistics,

distribution, Bose gas, Boson, Photon gas

Awards and Honours:

S.N. Bose was nominated by Banerji (1956),
D.S Kothari (1959), S.N Bagchi (1962) and
AK Dutta (1952) for the Nobel Prize in
Physics for his contribution to Bose-Einstein
and the unified field theory and, he was
awarded with India’s second highest civilian
award, the Padma Vibhushan in 1954 by the

government of India.

Conclusion:

Bose was a brightening star that spreaded its
light all over the world forever. It was not
only for his research contribution that Bose
was famous, but he was acclaimed for all his
efforts to improve overall education in India.
He also gave leadership in many ways, as
President of Physics section of the Indian
Science Congress in 1939 and as General
President of India, Science Congress in Delhi

in 1944. His greatest Honour was his election

and selection in Royal Society, London in

1958. At the age of eighty, Bose suffered
unexpected and a severe bronchial
Pneumonia. He became ill for some days and
breathed his last on the 4t of February in
1974. The death of Bose was a huge loss not
only for India but also to the whole world and

especially to the Science World.




MEGHNAD SAHA: A MAN OF
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DETERMINATION
(1893-1956)
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Meghnad Saha was an eminent Indian
astrophysicist who gave the world the
famous formula of ionization that could
successfully explain the origin of stellar
spectra.

Meghnad Saha was born as the fifth child of
Jagannath Saha and his wife Bhubaneswari
Devi. His father used to run a small shop and
the family was poor. However, Meghnad

displayed a very keen interest in studies from

a very early age. After passing the middle

school, he went to Dhaka in 1905 where he
joined the Collegiate School. He passed the
intermediate examination in 1911 and joined
Presidency College at Calcutta for further

studies.

At the college he was taught by Prafulla
Chandra Ray and Jagadish Chandra Bose.
He earned his B. Sc degree in Mathematics
in 1913 and M. Sc in Applied Mathematics
in 1915.

Later he got appointed as a lecturer in the
Department of Applied Mathematics in 1916
in the University College of Science,
Calcutta and later shifted to the Department
of Physics there, where Saha started
lecturing on topics like hydrostatics,
spectroscopy, statistics, and
thermodynamics. Along with his teaching
responsibilities, Saha also started doing
research. He  immersed himself into

research even though the college didn’t even




have an experimental research laboratory.
In 1917, he wrote a long essay on ‘Selective
Radiation Pressure’ that he sent to the
Astrophysical Journal for publication.
However, he was told that it could be
published only if he bears a portion of the
costs for publication. Being short of funds,
he couldnot afford it. However, a short note
on his research domain was published in
the journal.

He was awarded his Doctor of Science from
the Calcutta University in 1919. He also
received the Premchand Roychand
Scholarship for his dissertation on the
‘Harvard Classification of Stellar Spectra’ in

the same year.

In 1920, he published four papers on his
astrophysical research in the Philosophical
Magazine. He had formulated his theory of
Thermal Ionization by that time which he
discussed in all these papers. He won the
Griffith Prize of the Calcutta University in
1920 for his thesis. As the winner of the

Premchand Roychand Scholarship, he went
to Europe for two years to further continue

his research.

After spending some months with Alfred

Fowler in London he moved to Berlin to
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He joined the University of Allahabad in

1923 where he remained for the next 15

years.

Over that period, he gained a lot of
recognition for his work in astrophysics and
was made the president of the physics

section of the Indian Science Congress




Association.
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In 1938, he became a professor of physics at
the University of Calcutta. He took several
initiatives, such as, introducing Nuclear
Physics in the M. Sc Physics syllabus of the
Calcutta University, starting a post-M. Sc
course in Nuclear Science, and took steps to
build cyclotron, the first of its kind in the

In addition to being a great scientist, he was

also a great institutional builder. He
founded the Indian Science News
Association at Calcutta in 1935 and the
Institute of Nuclear Physics in 1950. He is
also credited with preparing the original
plan for the Damodar Valley Project. Saha’s
biggest contribution to the field of
astrophysics was the Saha Ionization
Equation that related the ionization state of
an element to temperature and pressure.

This equation is used to explain the spectral

classification of stars till date. He was the
leading spirit in organizing several scientific
societies, such as the National Academy of
Science (1930), the Indian Physical Society
(1934), Indian Institute of Science (1935).
He was the Director at Indian Association
for the Cultivation of Science during 1953—
1956. The Saha Institute of Nuclear Physics,
founded in 1943 in Kolkata, was named

after him.

To conclude, Meghnad Saha was extremely
simple, almost austere, in his habits and
personal needs. Outwardly, he sometimes
gave an impression of being remote, matter
of fact, and even harsh, but once the outer
shell was broken, one invariably found in
him a person of extreme warmth, deep
humanity, sympathy and understanding;
and though almost altogether unmindful of
his own personal comforts, he was
extremely solicitous in the case of others. It
was not in his nature to placate others. He
was a man of undaunted spirit, resolute
determination, untiring energy, and
dedication. His contribution to the science

and society at large can never be forgotten.
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PERSONALITY
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Bengal province always made India graceful to
the whole world. Meghnad Saha was also a
great son of Bengal who made India proud in the
platform of Nuclear Science and Astrophysics all
over the world. He was one of the leading

scientists in these fields of work.

Birth, Childhood and Education:

On 6t October 1893, Meghnad Saha was born to
a grocer’s family. His father was Jagannath Saha
and mother Bhubneswari Devi who lived at
Shaoratoli, a village near Dhaka in Bengal
Presidency (presently Bangladesh). Meghnad
started his first schooling from his village school.
For further studies he had to go about 10 km
from his village. Fortunately, he got a chance to

continue his studies from a doctor’s house there,

where he had to do many works like cleaning

rooms, washing dishes etc. However, along with

all these household works, he continued his
studies. For his strong will and hard work, he still
succeeded to make good results. He stood first in
Dhaka division in school final exam. After this he
got admission in Dhaka Collegiate School. In
1905, at the age of 13 he took part in Banga

Bhanga Movement.

As a result, he was suspended from that British
ruled school. But he did not get depressed. Once
again, he sat for the entrance exam, secured the
3" rank, and got a scholarship of twenty rupees
for two years. He completed his I. SC, from here
too, securing the 3 rank again and got
maximum marks in Physics and Chemistry.

In 1911 Meghnad took admission in Presidency
College. At that time there were many star
professors like Prafulla Chandra teaching
Chemistry, Acharya Jagadish Chandra Bose
teaching Physics and so on. He also had some
batch mates who later became renowned in
many fields of science. Some of them were
Satyendra Nath Bose, Nil Ratan Dhar, Nikhil
Ranjan Sen. He got his Bachelor of Science in

Mathematics and his master’s in Applied




Mathematics and in both the exams he secured

Career, Invention and Achievement:

After completing his master’s degree, he decided
to sit for Finance Service Examination. But for
participating in Swadeshi Movements earlier,

the British government disagreed to give him

that job. At that time Sir Ashutosh Mukherjee,

the Vice Chancellor of Calcutta University,
offered him to teach there. Meghnad soon
started his research along with his teaching
there. In 1918 he published a research paper on
‘Pressure of Light’. In the next year he produced
another paper on ‘Pressure of Radiation and
Quantum Theory’ that was published in
Astrophysical Journal. In 1920 came his most
successful work and invention ‘On Ionisation in
the Chromo sphere’ that was published in
Philosophical Magazine in 1920. He invented
‘Theory of Heat Ionisation’. He also continued
his research on it and successfully calculated
theoretically the ionizing temperature of the

elements present in the Sun.

Research and Innovation: He worked with
Alexander Fowler and Walter Nernst who got
Nobel prizes in 1920. In 1923 he got a chance to
work in Allahabad University and worked there
till 1938. There he worked on other fields also
like Nuclear Physics, ‘Emission of Beta Particle
of Radioactive Element’, ‘Cyclotrons’ etc. with a
Nobel winning scientist Lorentz. A memorable
incident of his life was when in 1925 Scientist
Fowler proposed his name for making him the
‘Fellow of The Royal Society’ and in 1927 the
authority made him the ‘Fellow of The Royal
Society’. His name was nominated for the Nobel

prize also.

Sad Demise: On 16 February 1956 in the way
to Rastrapati Bhawan he collapsed and on the
way to hospital he passed away. It was reported
that he had been suffering from Hypertension
for ten months prior to his death. The great
person is no more with us, but his works will

always make us remember him.
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Concluding Remarks

In this issue of CHEMQUEST the topic chosen is INHERITANCE OF TRADITION
OF ACHARYA P. C. RAY. In the previous (Volume [, Issue [) edition, life, and
contribution of Acharya Prafulla Chandra Ray as a teacher, as a scientist, as a
nationalist, as an entrepreneur, were all discussed in detail followed by a short
video. In this issue however, we have tried to throw some light on a very
interesting observation; how teaching of the Acharya influenced his students,
how his tradition was inherited and how the baton was carried over by his direct
students, indirect students, and grand students (student of his student) to bring
the real renaissance in the field of Indian science. The list of such disciples is quite
long, and the data collection task is mammoth, and hence we have tried to deal
with only a selected few, about whom our students could gather at least some
data from various sources. We have done our part. If our readers enjoy reading
it and can gather at least some new information, all our endeavors would be
successful. Hope the readers would like it and forgive us for all the unwanted
mistakes, typos etc., despite rigorous editing process. Thank you All for taking
interest in CHEMQUEST.
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“The chemists are a strange class
of mortals, impelled by an almost
insane impulse to seek their
pleasures amid smoke and vapor,
soot and flame, poisons and
poverty; yet among all these evils |
seem to live so sweetly that may |
die if | were to change places with
the Persian king!”’

JOHANN JOACHIM BECHER (1635 — 1682)
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	Chapter E2 (5-) NIL RATAN DHAR TRUE DISCIPLE OF ACHARYA P. C. RAY
	Chapter F প্রিয়দারঞ্জন রায় ভারতীয় অজৈব রসায়নের পুরোধা
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