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I. Introduction

Liquid interfaces, and in particular interfaces between two
immiscible liquids , are of great interest in many fields of research,
from hydrometallurgy and the science of metal recovery to pharma-
cology and the design of efficient drugs. Indeed transfer processes,
like the transfer of heavy metal ions across membranes in metal
recovery or the transfer of ionic drugs across cell membranes in
pharmacology, are heavily dependent on the structure and the dyna-
mics of the membrane itself. The latter may indeed act as a blocking
barrier thus preventing any transfer or, on the contrary may selec-
tively favor the transfer of some species. Over the last years, it has
been recognized that a true understanding of these transfer pro-
cesses requires a description of the interface at the molecular level,
a refinement that older descriptions based on continuum models
were unable to unravel.

At the Laboratoire d'Electrochimie at the Ecole Polytechnique
F6d6rale de Lausanne, we have developed linear and nonlinear
optical techniques to study liquid/liquid interfaces. In particular,
the nonlinear optical technique of surface second harmonic genera-
tion (SSHG) has been extensively applied to determine the structu-
re and the dynamics of these interfaces. The remainder of this pre-
sentation will describe the SSHG technique and some of the most
important results obtained. Before concluding, the implications of
these results will be discussed for two applied projects in order to
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Fig. 1 Experimental Set-[Jp of the experiment as described in, text.

The SSHG signal generated at the interface may be detected

either in reflection or transmission but the former geometry is by far

the most widely ,r"d2,3. In a classical experimental set-up, the
incoming light at the fundamental wavelength delivered by the
pump laser is passed through a half-wave plate to rotate the inco-
ming polarization of the light beam, that is the direction along which
the electric field vector of the electromagnetic wave is directed. The

output SH signal coming from the sample is passed through a pola-

riser, to select the outgoing polarizalion, and a set a filters to remo-
ve the fundamental light. Detection is finally performed with a pho-
tomultiplier tube placed after a monochromator, see Figure I. The
experiments thus consist of monitoring the SH signal as a function

of the input and output polarization, as well as the interface modifi-
cations. From these measurements, it is possible to retrieve the so-

called nonlinear optical susceptibility tensor of the interface which
embeds all the microscopic information of the interface4,S.

Once the susceptibility tensor of the interface is retrieved through
its three different non vanishing elements, the molecular picture of






















