Education

Ph.D. from University of Massachusetts, Amherst, USA in 1988 (Advisor: J. C. W. Chien)
M.Sc. from Indian Institute of Technology, Bombay, India in 1982

B.Sc. from SIES College, University of Bombay, India in 1980

Academic Positions Held

April 2005 - To date Professor, Indian Institute of Science

April 1999 - April 2005 Associate Professor, Indian Institute of Science
April 1993 - April 1999 Assistant Professor, Indian Institute of Science
Sept. 1990 - April 1993 Lecturer, Indian Institute of Science

Postdoctoral Fellow, Corporate Research Laboratory,
July 1988 - July 1990
Exxon Research and Engineering Company, New Jersey, USA

Nov. 2000- Jan. 2000 Visiting Scientist, University of Florida USA

Philips Visiting Professor, Eindhoven University of Technology,

Feb. 2001 - May 2001 Netherlands

Associate Editor - Chemical Communications (Royal Society of Chemistry)

Research Interests



Conjugated Polymers

Our efforts in this area are primarily directed toward PPV and its derivatives, specifically with
the objective of controlling the molecular conjugation length and fluorescence quantum
yield. A novel approach, wherein the sulfonium groups on the Wessling precursor
polyelectrolyte precursor are competitively displaced by two different nucleophiles one that
is readily eliminated while the other remains intact, yielded segmented dialkoxyPPV's with
complete statistical control of the molecular conjugation length. Nucleophiles that have
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couple of years has been the design and utilization of polymerizable surfactants, wherein the
polymerizable group functions as the counter-ion. Such systems have the added potential of
being able to generate nanostructured polymeric materials in which the aggregated long
hydrocarbon tails functions as supramolecular templates and can be removed after
polymerization. Such polymeric materials may be considered as polymeric analogues of
molecular sieves with the added advantage of being able to tailor the functionality by
appropriate design of the surfactants. Studies to prepare surface-functionalized polymeric
colloidal particles based on these surfactants are also currently being investigated.

Novel Polyethers

A novel melt condensation methodology for the synthesis of segmented polyethers, based
on a transetherification reaction has been developed. This process was used for the
preparation of segmented PEQO's and hyperbranched polyethers. Approaches to design
PEO-analogues that have very low propensity for crystallization are being currently
examined as routes for the generation of materials suitable as solid polymer electrolyte
applications. Extensive studies to understand the role of catalyst type and polymerization
conditions has recently enabled the synthesis of polyethers with greatly improved molecular
weights and polydispersity, thus permitting complete preclusion of the side reactions that
plagued some of our early efforts.
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Immiscibility-driven Folding of Synthetic Polymers — Accessing sub-10
nm scale microphase separation

S. Ramakrishnan
Department of Inorganic and Physical Chemistry
Indian Institute of Science, Bangalore

Segmented polymers of different types carrying two or more immiscible segments tend to self-
segregate leading to the emergence of several interesting properties, such as in thermoplastic
elastomeric polyurethanes, liquid crystalline polymers, nanostructured polymeric films, etc. Such
segmented polymers can be of several types, such as block copolymers (di-, tri- and multi-) and graft
copolymers, in addition to other topological variations of these, such as star-block copolymers. When
the length of the segments and the periodicity of their placement are precisely controlled, well-defined
and predictable morphologies are seen; however, when both these features are not very precisely
defined then randomly phase-separated systems emerge, which, despite the randomness, can yield
remarkably useful properties, such as in the case of thermoplastic polyurethanes.

Periodically grafted copolymers is an interesting class of systems, wherein the immiscibility between the
backbone segment that lies between the graft locations and the grafted chains could drive a zigzag
folding of the polymer chain to facilitate the collocation of the two immiscible segments; crystallization
of either one or both the segments could further reinforce the folded chains. | shall discuss two types of
systems wherein self-segregation followed by crystallization leads to the stabilization of a specific
reconfigured conformation and further leads to the formation of well-defined morphology in the solid
state: in one case, by designing suitable periodically grafted amphiphilic graft copolymers, while in the
other by generating Janus-type amphiphilic hyperbranched structures. The central theme in both these
systems is the exploitation of the strong tendency for long alkylene segments to crystallize in a
paraffinic-type crystalline lattice. | shall discuss these new designs to control the conformation at a
single-chain level, provide evidences for their formation and discuss the consequences of such
molecular-level control on their bulk morphology.
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