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Dr. Swaminathan Sivaram

Dr. Swaminathan Sivaram is a polymer chemist by profession and a mentor as well as a
science administrator of distinction. He is a former Director of the CSIR-National Chemical
Laboratory, Pune (2002-2010), Shanti Swarup Bhatnagar Fellow of CSIR and J. C. Bose Fellow
of the Department of Science and Technology. Currently, he is an Honorary professor and
INSA Senior Scientist of the Indian Institute of Science Education and Research (IISER), Pune.
Dr. Sivaram is a highly decorated scientist / technologist with numerous awards and honours
to his credit. He was conferred Padma Shri by the President of India in 2006. He is a recipient
of the Gold Medal of the Chemical Research Society of India for his life-time achievements
in chemistry (2019) and the International Award for distinguished contributions to polymer
science, awarded by the Society of Polymer Science, Japan (2017). Dr. Sivaram earned his
Bachelor of Science degree in Chemistry from Madras Christian College (1965) and is a
distinguished alumnus of lIT-Kanpur (M.Sc., 1967). He earned a PhD in Chemistry and DSc
(h.c) from Purdue University, W. Lafayette, Indiana, USA. He is an elected Fellow of all the
learned academies of science and engineering in India. He is a technical consultant to several
reputed Indian companies and serves on the Board of Directors of several leading Indian
companies dealing with chemicals and materials. He has authored over 245 papers in peer-
reviewed journals, edited two books and authored one book. He is cited as an inventor in
fifty-one issued US and European patents and fifty-two Indian patents
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Prof. Mushi Santappa

Prof. M. Santappa (02101923 - 26-02.2017) was a polymer chemist with double PhDs
from University of London and Manchester University in UK. Prof. Santappa became the
Director of CLRI on August 1, 1973 and continued until 1981. He was intimately connected
with the programs, planning and organization of chemical and allied industries and actively
involved with the research and development activities of the Institute. He served as a Vice
Chancellor of Sri Venkateswara University and the University of Madras. He was an elected
Fellow of the Indian Academy of Sciences, National Academy of Sciences, India, Royal
Institute of Chemistry and New York Academy of Sciences and a founder fellow of the
Academy of Sciences, Chennai. He received the Shanti Swarup Bhatnagar Prize, one of the
highest Indian science awards, in 1967, for his contributions to chemical sciences. He was
also the recipient of degree of Doctor of Science (honoris causa) from Andhra University,
Madras University, Sri Krishna Devaraya University and Madurai Kamaraj University. The
Society for Polymer Science, India has instituted an annual award, “Professor M. Santappa
Award?”, in his honor, which recognizes excellence in research in polymer chemistry.
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Dr. Kondapuram Vijaya Raghavan

Dr. K. V. Raghavan (01.10.1943 — 12-10.2017) was a Chemical Engineer with a Ph.D. from
IIT, Madras. After working in IICT, Hyderabad (then RRL) and RRL Jorhat, Dr. Raghavan
joined CLRI during 1986 as Scientist ‘F’ and then became Director, CLRI in February
1994. He has initiated and developed two important R & D divisions Viz. Chemical
Engineering and Cell for Industrial Safety and Risk Analysis. During his tenure as
Director, he made significant contributions for the growth of the Institute in terms of
external cash flow and strengthening Institutes base as Technology Reservoir. He took
over the Directorship of Indian Institute of Chemical Technology (IICT), Hyderabad in
1996. On successful completion of this tenure, he was appointed as the Chairman of
Recruitment and Assessment Centre of DRDO, Ministry of Defense, Government of
India in May 2004. Dr. Raghavan was also a INAE Distinguished Professor since 2008
at lICT, Hyderabad. He also served in many prestigious committees. He was a recipient
of several awards and recognitions including the NRDC Invention Promotion Award,
Nayudamma Gold Medal of AP Akademi of Sciences, Fellow of the National Academy
of Engineering, Indian Institute of Chemical Engineers (IIChE) and A.P. Akademi of
Sciences and a Distinguished Fellow of University of Grants Commission (UGC).
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Third Santappa-Raghavan Memorial Lecture
By
Dr. S. Sivaram
Transition To Renewable Energy: How Sustainable Are They?

Shift to low carbon energy sources is becoming increasingly important in a car-
bon constrained world. Coal and fossil fuels, in spite of their natural abundance,
are considered as the major source of anthropogenic carbon dioxide emissions.
Therefore, it is not surprising that the attention has shifted to renewable sources
of energy. However, any wholesale shift of energy consumption by humankind is a
painfully slow process. It took over a century for petroleum to replace coal and elec-
tricity to replace steam as sources of energy. Yet, once the shift occurs, it is locked
in for a long time since capital intensive infrastructure is created around a particu-
lar source of energy which cannot be replaced or discarded in a short time frame.
Consequently, any shift in energy infrastructure from oil and coal must be assessed
carefully from the touchstone of sustainability so that if and when an eventual shift
occurs we are not caught in a state of a new dilemma arising out of unintended
consequences.

In this talk | will address the question whether renewable energy resources (e.g.
solar and wind), by definition, are sustainable or not. We will examine the issue from
the point of critical “clean energy materials” that are key to renewable energy tech-
nologies. The elements of the Periodic Table are not inexhaustible in spite of chem-
istry teaching us that atoms are immutable. Human activity extracts elements from
relatively concentrated ores and distributes them thinly across millions of devices
and gadgets that they are ultimately present in the environment in dilute concen-
tration. This process results in an increase of entropy. From a sustainability point of
view, processes that increase entropy are less desirable. Therefore, | conclude that
the answers to many of these questions are ambiguous, in spite of the euphoria
surrounding renewable energy. Unless we carefully assess the issue of sustainabil-
ity of every form of renewable energy and their associated technologies and take
future decisions based on informed evidence, a shift from fossil fuels to renewable
energy sources may prove to be even more costly and painful to generations yet
unborn.



