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Fig. 1: Contour plots of the corrected X-ray intensities
 of TFEB (left) and EB (right).
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Solutions of fluorinated surfactants and Langmuir monolayers of fluorinated amphiphilic compounds posses
unique properties that make them widely used for fundamental studies and practical applications. Such sub-
stances strongly decrease the surface energy of liquids and solids, diminish surface friction, and render the
surface potential of various interfaces negative when adsorbed or spread on them [1] The effect of fluorina-
tion of the hydrophilic head on the behavior of Langmuir monolayers was investigated using the non-ionic
amphiphiles trifluoroethyl behenate (TFEB) and ethyl behenate (EB) (see sketch). TFEB forms less stable
films than the non-fluorinated EB [2]. Both compounds exhibit compression-expansion hysteresis. At high
surface pressure, TFEB molecules occupy a larger area than EB. The different number and location of phase
transitions reported in the literature and the ambiguous identification of the monolayer phases based only on
surface pressure-area isotherms requires a direct identification of the film structures.

Therefore, the molecular structure of TFEB and EB monolayers at the air-water
interface was investigated by Grazing Incidence X-ray Diffraction (GIXD) (Fig. 1).

The results obtained show that TFEB forms islands of upright oriented molecules packed in a centered rec-
tangular lattice even at zero surface pressure. Compression of the monolayer only expels the voids between
the islands. EB is packed in a centered rectangular lattice and tilted towards next-nearest neighbors (NNN).
At high pressures, both monolayers have the same structure and lattice parameters. The cross-sectional area
is very small (0.19 nm2). At low surface pressure, the structural difference seems to result from different
hydrophilicity of the head groups due to substitution of the CH3 by a CF3 group. As registered by BAM,
differences in residual voids in TFEB and EB monolayers offer a qualitative explanation for the compres-
sion-expansion hysteresis .
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