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Introduction: Stearic acid is a prototypical molecule for Langmuir monolayer studies and the structure of
these Langmuir films has previously been determined using x-ray scattering techniques. Elaidic and oleic acids,
which are nearly identical to stearic acid, except for a double bond in the middle of the alkane chain, exhibit very
different isotherms. The structure of these films has hereto never been investigated.

For stearic acid monolayers with zero surface pressure (>24A2/molecule) previous x-ray scattering studies
have shown that there is coexistence between a tilted condensed phase and a liquid expanded phase. Below this
critical area, stearic acid monolayers exhibit a tilted orthorhombic structure whose tilt continuously decreases to
zero and remains untilted prior to the collapse of the monolayer. For pure elaidic and oleic acids, the surface
pressure increases from zero at about 55 A2[1], corresponding to a molecular area that is twice that of stearic
acid. For mixtures of elaidic and stearic acid, thermodynamic studies of these monolayers suggest mixing
whereas for stearic and oleic acid they suggest phase separation.

Methods and Materials: X-ray reflectivity and grazing-incident angle diffraction(GID) studies were carried out
using the BNL/Harvard Liquid Spectrometer at A=1.53187 A and an x-ray Langmuir trough. Monolayers were
spread on a pure water sub-phase from a fatty acid solutions solubilized in chloroform (typically 50-100 micro
liters of a 1 mM solution). Measurements were carried out at either fixed area or constant pressure. In the case of
elaidic and oleic acid, rapid pressure changes at fixed area necessitated constant pressure measurements.
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