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AND

ADJUNCT ASSOCIATE PROFESSOR OF CHEMISTRY

NORTH CAROLINA STATE UNIVERSITY

RALEIGH, NORTH CAROLINA
Will present a seminar on

“UNTANGLING THE ORIGINS OF COMPLEX PHASE

BEHAVIOR IN AMORPHOUS MACROMOLECULES:
DYNAMICS AND THERMODYNAMICS 

IN POLYOLEFIN BLENDS”
Saturated hydrocarbon polymers, i.e., polyolefins, represent a limit in structural simplicity for macromolecules and therefore define an important boundary for understanding macromolecular thermodynamics.  From an economic perspective, polyolefins are arguably the most valuable of all macromolecules.  The ability to predict, and in some cases, even define, intimate chain mixing and miscibility in polyolefins became an important goal during the late 1990’s with the advent of metallocene polymerization catalysis.  In this seminar, recent results from advanced magnetic resonance experiments that clarify long-standing questions about polymer miscibility will be discussed.  Specifically, direct experimental inspection of individual polymer chains in the solid state before and after formation of miscible versus immiscible polyolefin blends indicates that configurational entropy is the operative thermodynamic driving force for miscibility in the few miscible polyolefin blend systems identified to date.  Our group first proposed this mechanism four years ago, in contrast to the conventional enthalpic models used previously.  Key experimental developments that facilitated direct chain inspection will be detailed, as well as implications for predicting miscible polyolefin pairs in future new materials. Key connections between macromolecular dynamics and thermodynamics derived from our experimental results are relevant to many current discussions in the literature involving miscible blend dynamics (e.g., the Lodge-McLeish model). Preliminary results from very recent collaborations (involving the PI’s group and groups at University of Colorado and North Carolina State University), in which these ideas and experiments have been extended to biological macromolecules, will be described.

THURSDAY, JANUARY 24, 2008
COOKIES AND COFFEE -- 1:45 P.M.
MEETING WITH CBME STUDENTS – 2:00 P.M.

SEMINAR -- 2:30 P.M.

SARKEYS ENERGY CENTER, ROOM M-204
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