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Prof. Mushi Santappa
Prof. M. Santappa (02.10.1923 – 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.

çks- eq'kh lkarIik

çks- ,e- lkarIik ¼02-10-1923 & 26-02-2017½ ,d i‚yhej

jlk;ufon Fks] mUgksaus yanu foÜofo|ky; vkSj fczVsu ds eSupsLVj

foÜofo|ky; ls nks ih,pMh fMfxz;ka çkIr dh FkhA çks- lkarIik 1

vxLr] 1973 dks lh,yvkjvkÃ ds funs'kd cus vkSj 1981 rd

ml in ij cus jgsA os jklk;fud vkSj lac) m|ksxksa ds

dk;ZØeksa] ;kstuk vkSj laxBu ls ?kfu"B :i ls tqM+s gq, Fks vkSj

laLFkku ds vuqlaèkku vkSj fodkl xfrfofèk;ksa esa lfØ; :i ls

'kkfey FksA mUgksaus Jh osadVsÜoj foÜofo|ky; vkSj eækl

foÜofo|ky; ds dqyifr ds :i esa dk;Z fd;kA os Hkkjrh;

foKku vdkneh] jk”Vªh; foKku vdkneh] Hkkjr] j‚;y baLVhVîwV

v‚Q dsfeLVªh vkSj U;w;‚dZ vdkneh v‚Q lkbalst ds fuokZfpr

QSyks vkSj foKku vdkneh] psUuS ds laLFkkid QSyks FksA

jklk;fud foKku esa muds ;ksxnku ds fy, mUgsa 1967 esa loksZPp

Hkkjrh; foKku iqjLdkjksa esa ls ,d] 'kkafr Lo:i HkVukxj

iqjLdkj ls lEekfur fd;k x;kA mUgksaus vkaèkz foÜofo|ky;]

eækl foÜofo|ky;] Jh —".knsojk; foÜofo|ky; vkSj enqjS

dkejkt foÜofo|ky; ls M‚DVj v‚Q lkbal dh fMxzh çkIr

fd;s FksA i‚fyej foKku lkslk;Vh] Hkkjr us muds lEeku esa

,d okÆ"kd iqjLdkj] ßçksQslj ,e lkUrIik iqjLdkjÞ dh

LFkkiuk dh gS] ftls cgqyd jlk;u foKku esa vuqlaèkku esa mR—

"V dk;Z djusokyksa dks ekU;rk ds :i esa çnku fd;k tkrk gSA



M‚- dksaMkiqje fot; jk?kou

M‚- ds- oh- jk?kou ¼01-10-1943 & 12-10-2017½ ,d jklk;fud

bathfu;j FksA mUgksaus vkÃvkÃVh eækl ls Ph.D fd;kA vkÃvkÃlhVh]

gSnjkckn ¼rRdkyhu vkjvkj,y½ vkSj vkjvkj,y tksjgkV esa dke djus ds

ckn] M‚- jk?kou o"kZ 1986 ds nkSjku oSKkfud ^,Q* ds :i esa

lh,yvkjvkÃ esa 'kkfey gq, vkSj fQj Qjojh 1994 esa lh,yvkjvkÃ ds

funs'kd cusA mUgksaus nks egRoiw.kZ vuqlaèkku vkSj fodkl foHkkxksa &

jklk;fud bathfu;jh vkSj vkS|ksfxd laj{kk ,oa [krjk fo'ys"k.k foHkkx

& dh LFkkiuk vkSj fodkl fd;k gSA funs'kd ds :i esa vius dk;Zdky

ds nkSjku] mUgksaus ckgjh udnh çokg vkSj çkS|ksfxdh HkaMkj ds :i esa

laLFkku ds vkèkkj dks etcwr djus ds ekeys esa laLFkku ds fodkl ds

fy, egRoiw.kZ ;ksxnku fn;kA mUgksaus 1996 esa Hkkjrh; jklk;fud

çkS|ksfxdh laLFkku] gSnjkckn ds funs'kd dk inHkkj xzg.k fd;kA vius

dk;Zdky dks lQyrkiwoZd iwjk djus ds mijkar mudks eÃ 2004 esa

MhvkjMhvks] j{kk ea=ky;] Hkkjr ljdkj ds HkrÊ vkSj ewY;kadu dsaæ ds

vè;{k ds :i esa fu;qä fd;k x;k FkkA M‚- jk?kou o"kZ 2008 ls

vkÃvkÃlhVh] gSnjkckn esa vkÃ,u,Ã ds fof'k"V çksQslj Hkh jgsA mUgksaus

dÃ çfrf"Br lfefr;ksa esa Hkh dk;Z fd;kA mudks ,uvkjMhlh vkfo"dkj

laoèkZu iqjLdkj] vkaèkzçns'k foKku vdkneh ds uk;qMEek Lo.kZ ind]

us'kuy vdkneh v‚Q bathfu;Çjx ds QSyks] bafM;u baLVhVîwV v‚Q

dsfedy bathfu;lZ rFkk vkaèkzçns'k foKku vdkneh vkSj foÜofo|ky;

vuqnku vk;ksx ds fof'k"V QSyks lfgr dÃ iqjLdkjksa ls foHkwf"kr fd;k

x;kA

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 IICT, 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).



çks- lqczã.;e jke—".ku

çks- lqczã.;e jke—".ku ,d cgqyd jlk;ufon~ gSa vkSj os

Hkkjrh; foKku laLFkku] cSaxyksj esa vdkcZfud rFkk HkkSfrdh

jlk;u foKku foHkkx esa çksQslj gSaA os fu;af=r i‚yhej

lajpukvksa ds fMtkbu vkSj la'ys"k.k ij vè;;uksa ds fy,

çfl) gSaA os Hkkjrh; foKku vdkneh ds fuokZfpr QSyks gSaA

çks- jke—".ku us eqacÃ foÜofo|ky; ¼1980½ ls jlk;u foKku

esa Lukrd dh mikfèk çkIr dh vkSj os vkÃvkÃVh] eqEcÃ

¼M.Sc., 1982½ ds fof'k"V iwoZ Nk= gSaA mUgksaus o"kZ 1988 esa

eSlkpqlsV~l foÜofo|ky;] ,egLVZ ls çks- ts-lh-MCY;w- fp,u

ds ekxZn'kZu esa PhD dh mikfèk çkIr dh vkSj 1988&90 ds

nkSjku ,Dl‚u fjlpZ ,aM bathfu;Çjx daiuh] U;wtlÊ ds

d‚iksZjsV fjlpZ yscksjsVjh esa iksLV&M‚DVksjy vè;;u fd;sA

Hkkjr ykSVdj] mUgksaus Hkkjrh; foKku laLFkku esa viuk

dfj;j 'kq: fd;k vkSj orZeku esa os eq[; fMtkbuj ds :i esa

eSØkseksysD;qyj fMt+kbu vkSj ÇlFksfll lewg ds çeq[k ds :i

esa lsok,¡ çnku dj jgs gSaA çks- jke—".ku ,d mPp lEekfur

oSKkfud gSa] ftUgsa dÃ iqjLdkjksa vkSj lEekuksa ls uoktk x;kA

mUgksaus çfrf"Br 'kkafr Lo:i HkVukxj iqjLdkj] ts lh cksl

QSyks] ,evkj,lvkÃ ind vkSj lhvkj,lvkÃ dkaL; ind

çkIr fd;s gSaA

Prof. Subramaniam Ramakrishnan

Prof. Subramaniam Ramakrishnan is a polymer
chemist and a professor at the Department of
Inorganic and Physical Chemistry at the Indian
Institute of Science, Bangalore. He is known for his
studies on design and synthesis of controlled
polymer structures and is an elected fellow of the
Indian Academy of Sciences. Prof. Ramakrishnan
graduated in Chemistry from Mumbai University
(1980) and is a distinguished alumnus of IIT, Bombay
(M.Sc., 1982). He earned PhD from the University of
Massachusetts, Amherst in 1988, working under the
guidance of Prof. J.C.W. Chien, and did his post-
doctoral studies at Corporate Research Laboratory
of Exxon Research and Engineering Company, New
Jersey during 1988–90. Returning to India, he
started his career at the Indian Institute of Science
and currently he heads the Macromolecular Design
and Synthesis Group as the chief designer. Prof.
Ramakrishnan is a highly decorated scientist with
numerous awards and honours to his credit. He is a
recipient of the prestigious Shanti Swarup Bhatnagar
Prize, J C Bose Fellow, MRSI Medal and CRSI Bronze
Medal, to mention few.



izksQslj ,l- jke—“.ku

vfr lw{e yEckbZ ekuksa ij ikWyhej ekbØksQst+ i`FkDdj.k

jklk;fud rkSj ij ìFkd ikWyhejksa dk fo’ks”k :Ik ls feJ.k ugha gksrk] vr% Qst+ ds vk/kkj ij ìFkd gks tkrs gSa(

Mksesbu ds tks lkbt+ curs gSa] mUgsa fu;af=r djuk dfBu gS rFkk os izØ.k ifjos’kksa] lfEeJ vuqdwydksa rFkk ,sls

vU; igyqvksa ij vk/kkfjr gksrs gSaA Mksesbuksa ds lkbt+ksa dks de djus rFkk rkixfrdh; :Ik ls ekbØksQst+

ìFkDdj.k dks fofu;fer djus] dksosys.V :Ik ls fyad gq, vfeJ.kh; ikWyhej psbuksa ls ;qDr ,d ;k vf/kd

dks&ikWyhejksa dks CykWd djus dh izfØ;kvksa dk vR;f/kd iz;ksx fd;k x;k gSA rFkkfi] bldh ,d vk/kkjHkwr

lhek gS ftlds dkj.k lc&10 nm lkbt+ izkIr djuk vR;ar dfBu gSA bl leL;k dk lek/kku djus ds fy,

dbZ dk;Zuhfr;ksa dk fodkl fd;k x;k gS( vkof/kd :Ik ls xzk‍¶V fd, x, ,sfEQfQfyd dks&ikWyhejksa (PGACs)
ds fMt+kbfuax ij /;ku fn;k x;k gS] tks vkM+h&frjNh :Ik esa QksYM gksrs gq, fn[ks rkfd cSdcksu ,oa is.Ms.V uked

nksuksa vfeJ.kh; lsXes.Vksa dk iF̀kDdj.k gks lds( ,d ;k nksuksa lsXes.Vksa ds fØLVyhdj.k ls oSdfYid ijrksa esa

fLFkr nks lsXes.Vksa ls ;qDr ySeykWj lajpuk mRiUu gqvkA ,sls PGACs esa cSdcksu@xzk¶V fd, x, cbZQhukby ;k

vtkscsUt+hu tSls ijaijkxr ehlkstsuksa dks laLFkkfir djus ls la:ih; fu;af=r&xkbMsM ehlskQst+ lafojpu dh

fn’kk esa egRoiw.kZ ,oa vuks[ks rF; feysA vkxs bl i)fr dk fodkl fd;k x;k rkfd Lrjh;&izdkj ds vk—fr

ds oSdfYid ijrksa ds vanj nksuksa izdkj ds ehlkstsuksa dk Lor% ìFkDdj.k gks lds( ifj.kkeLo:Ik laHkkO;

vuqiz;ksxksa ds dqN vuks[ks ekSds izkIr gq, ftuesa fu;r nwfj;ksa ij izdk;kZRed rRoksa dks fcBkuk gSA gky gh esa

ikWyhbFkkbyhu tSls ikWyh;sLVj cSdcksu ds lkFk&lkFk ,dkUrj ‘kSyh esa vkof/kd varjkyksa esa PEG vkSj ¶ywjksdkcZu

uked nks fHkUu is.Ms.V lsXes.Vksa dks laLFkkfir fd;k x;k gS( cSdcksu vYdyhu (HC), PEG ,oa ¶ywjksdkcZu (FC)
uked rhu fHkUu lsXes.Vksa ds chp esa ikjLifjd vfeJ.kh;rk] ikWyhej dks iwoZ tSls izdkj ls QksYM gksus nsrk gS

ysfdu vc og vkM+h&frjNh QksYM fd, x, psbu] ,d rjQ ij ls ¶ywjks&vYdkby lsXes.Vksa dk ogu djuk rFkk

nwljh rjQ ij ls PEG dk ogu djuk ftlls fd fo&lefer tsul&izdkj ds QksYMsM psbu mRiUu gksaxsA xzk¶V

dks&ikWyhej esa ,sls rhu fHkUu izdkj ds lsXes.Vksa ds ijr dk mRiUu gksuk vuks[kk gS] ifj.kkeLo:Ik] lc&10

uSuksehVj yEckbZ ekuksa ij nks fHkUu izdk;kZRed rRoksa ds ìFkDdj.k dh vko’;drk j[kusokys vR;ar fnypLi

vuqiz;ksxksa ij vuqla/kku dk;ksZa ds fy, ekxZ iz’kLr gksrk gSA bl vR;ar vuks[kk O;ogkj djusokys PGACs ds

vk/kkjHkwr fMtkbu fl)akrksa ,oa uohu izdk;kZRed ikWyhejksa ds fodkl ds fufgrkFkZ dh ppkZ gksxhA



4th Santappa-Raghavan Memorial Lecture
by

Prof. S. Ramakrishnan 

Polymer microphase separation at ultra-small length scales

Chemically distinct polymers typically do not mix and therefore they phase separate; the size of the domains formed are difficult to
control and would depend on processing conditions, presence of blend compatibilizers and other such aspects. To reduce the size of
the domains and thermodynamically regulate microphase separation, block copolymers, that contain two or more covalently linked
immiscible polymer chains, have been extensively used; however, a fundamental limitation remains, which makes it difficult to achieve
sub-10 nm size. There have been several strategies developed to tackle this problem; it has been focused on designing periodically
grafted amphiphilic copolymers (PGACs), which were shown to fold in a zigzag fashion to enable segregation of the two immiscible
segments, namely the backbone and the pendant segments; crystallization of one or both segments led to the formation of a lamellar
structure with the two segments located in alternate layers. Installing conventional mesogens, such as biphenyl or azobenzene, within
the backbone/grafted segment in such PGACs, provided some unique insights into conformational control-guided mesophase
formation.3 This approach was further extended to achieve self-segregation of two types of mesogens within alternate layers of a
smectic-type morphology; thus, opening some unique opportunities for potential applications, wherein functional entities need to be
located at precise distances. More recently, two different pendant segments were installed, namely PEG and fluorocarbon, at periodic
intervals in an alternating fashion along a polyethylene-like polyester backbone; the mutual immiscibility between the three different
segments, namely backbone alkylene (HC), PEG and fluorocarbon (FC), causes the polymer to fold as earlier, but now the zigzag folded
chain would carry fluoroalkyl segments on one side and PEG on the other, thereby generating de-symmetrized Janus-type folded
chains. Such layering of three different types of segments in a graft copolymer is unprecedented and could pave the way for
interesting applications that require separation of two different functional entities at sub-10 nanometre length scales. Discussion will
be on the design principles underlying the rather unique behaviour of PGACs and some of the implications for the development of
novel functional polymers.


