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The study of processes occurring at solid-liquid interfaces requires the use of in situ surface
characterization with hard X-rays essential to cross liquid or solid phase. Using two examples
presented Figure 1 from the field of separative chemistry, we illustrate the interest to use
hard X-ray reflectometry characterization on the CRG InterFace Beamline (BM32) to achieve
characteristics that cannot be obtained by other techniques. The first example (Walker et al,
2023) relates to the recycling of rare earth element (REE) consists of in situ characterization
of interactions between REE and extractive groups of functionalized surfaces by hard X-ray
reflectometry and attenuated total reflection coupled to infrared spectroscopy. The second
example (Rebiscoul et al, 2022) is focused on the study of ionic solution behavior in
single-digit nanoconfinement for membrane filtration and effluent decontamination. Using
new test vehicles consisting of silica nanochannels characterized by hard X-ray reflectivity
during their filling with aqueous solutions, we directly probed the solution transport and the
ion distributions in single-digit nanoconfinement. This is the first and only experimental
method to provide first of a kind empirical data. This original method offers new perspectives
on the CRG InterFace Beamline for studying various aqueous fluids and processes occurring
in confined media.

Silica nanochannels

XoRay beam nd‘.("‘ pesm
Functionalized silica @. .
Xere, =
WOy Nd* N&* NO, Reflected
A=0.45A Cno. Na* Y
- MO N0, — beam
Grafted 20
molecules e
% MgCl,
z
1o o0 HO  _HO g .
-‘ 2 &.. ff’ . - Bacl
-{ / =] :u »c&.~~.¥'
Si/Ge B P A peappaton
Pore clogging

Figure 1: lllustration of the two systems studied on InterFace Beamline by hard X-ray reflectivity.
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