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Report:

The purpose of the experiment HE-3592 was to sthdyges of the water structure close to the charged
surface of micellar colloids. The structural detaif this hydration water have been under discadsioa
long time and were subjected to different experitaesgind theoretical studi¢s3]. However, a consensus of
the microscopic structure is far from being reache@rder to shed more light into this, we perfedhX-ray
Raman scattering (XRS) spectroscopy measuremeriteeaxygen K-edge of liquid water and of different
solutions of charged micelles for which the catosurfactant cetyl trimethylammonium bromide (CTAB)

Fig. 1 Percolation setup at ID16.

was used. By increasing the micelle concentratiom,
ratio of hydration water close to the micelle soef@o
the bulk water was increased. CTAB was choosen as
it is well known to form stable micelles beyond the
Krafft point of T = 30 °C[4,5] and because it does not

~contain any oxygen atom which would obscure the

XRS signal. With this approach, differences in the
local water structure in bulk and close to the ghdr
micelle should be detectable.

The XRS measurements were performed at beamline
ID16 using the MAXIPIX detector. In order to avoid
radiation damage of the liquid samples a percalatio
setup was used,7]. A picture of this is given in Fig.

1. A flowing jet of the solution was hit by the 4y
beam without emplyoing additional windows.
Moreover, this setup allows it to directly determin

and regulate the temperature of the liquid to bk we



above the Krafft point to ensure the presence dgiBimicelles in solution.

The so-obtained XRS spectra of water and two @iffeCTAB solutions are given in Fig. 2. The solatio
temperature was set to 40 °C. In order to revdfdrdnces in the spectra due to the presence ohtigd
water, the signal from the pure water sample wagacted from that of the two CTAB solutions. Tlesult
is depicted in the right of Fig. 1. As is reflecteoim this plot, there are slight changes at thgger K-edge
that seem to stem from hydration water, as thetsgetifferences change with CTAB concentration.

To rule out the sole effect of the free bromidevdrich dissociates when CTAB is dissolved, additona
solutions of KBr were studied. The data analys&tilsin progress.
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Fig. 2 Left: Oxygen K-edge of liquid water and teadutions of CTAB micelles (concentrations of 2id & M) at T = 40 °C well
above the Krafft point. Right: Difference spect@niing out the sole effect of hydration water elés the micelles’ surface. The
difference spectra were shifted vertically for dar

To complement this study, calculations of the sjaeloy using the results of all-atom Molecular Dymasn
simulations of CTAB layers in contact with explierater molecules have been recently conducted. The
comparison of the experimental data with the caked spectra will allow to explore the underlyingtar
structure close to the charged surface of the CirAd¢zlles.
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