SCHOOL OF CHEMICAL, BIOLOGICAL & MATERIALS ENGINEERING

The University of Oklahoma

Norman, Oklahoma

2004 – 2005 Seminar Series

CBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBMECBME

CBME Faculty Candidate

DR. HENRY BOCK

POST DOCTORAL RESEARCH ASSOCIATE

DEPARTMENT OF CHEMICAL ENGINEERING

NORTH CAROLINA STATE UNIVERSITY

RALEIGH, NORTH CAROLINA

Will present a seminar on

“SELF ASSEMBLY OF SURFACTANTS

IN AQUEOUS SOLUTION:

FROM THEORY TOWARD MULTI-SCALE SIMULATIONS”

Aqueous solutions of nonionic surfactants show an inverse temperature behavior, i.e. if the temperature is increased, surfactant molecules self-assemble more easily while their solubility decreases.  This contradicts our expectation, since increased thermal motion at higher temperatures should cause the opposite effects.  We have developed a theory, which reproduces the experimentally observed temperature trends.  Using this theory we could identify water/surfactant hydrogen bonding as the cause of the unusual temperature dependence of these systems.

Molecular simulation of the equilibrium behavior of surfactant solutions is difficult because of the very large system sizes, needed to represent a surfactant solution at low concentration.  A coarse representation of the system seems to be the solution of the problem.  However, the connection between the atomistic and the coarse description has to be done with great care.  Using exact statistical mechanics we show that coarse graining of non-bonded molecules leads to an ideal gas like system.  Consequently, no coarse beads containing more than a single molecule can be defined.
THURSDAY, FEBRUARY 17, 2005

COOKIES AND COFFEE -- 2:30 P.M.
SEMINAR -- 3:00 P.M.
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