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Report:

Summary:
We studied the change of viscoelastic propertigghwto-rheological fluids by X-ray Photon Corredati

Spectroscopy (XPCS). Photo-rheological fluids aleir rheological properties upon light irradiatio
through a change in molecular structure. For irtganis possible to increase or decrease the sissity.
We studied a mixture of cetyl trimethylammoniumrarde (CTAB) and trans-ortho-methoxycinnamic acid
(OMCA) which forms wormlike micelles [1] and shoastrong response to UV irradiation (< 400 nm) [2].
Changing the isomerization from trans-OMCA to ci8HOA by UV illumination weakens the interaction
with CTAB since the cis-isomer of OMCA is less favable for binding to the micellar interface.
Additionally, cis-OMCA is less hydrophobic whichrther lowers the connectivity. First analysis résul
reveal fast dynamics in the range of tens of neitlands for the high viscouos cases.

Set-up:

The photo-induced change of viscoelastic propeviies probed by XPCS in SAXS geometry. Samples of
different OMCA-CTAB ratios were prepared and filledquartz capillaries. Here, the concentratiothef
ingredients and the thickness of the capillarieszveaosen in order to ensure a homogeneous eraitati
the whole sample volume. In order to increase th#&tering signal, silica particles with a diameaitabout
490 nm (Duke standard) were added.

As optical excitation source, a Hg-based UV langofiLot QuantumDesign with a power of about 100 W
was used. The spectral range of the lamp coverswhabsorption bands of the sample at 270 nm 4ad 3
nm, which both can contribute to the photo-isonaian. The diameter of the light cone was as bithas
length of the capillaries to transform the entaenple.

The experiment was performed using the standardSsébamber of the beamline ID10 without any special
requirement on the temperature stability. The cateaand monochromatic X-rays with an energy of'\8 ke
were focussed down to 20 um on the samples. TheSSg\hal was collected by a Medipix detector.

In order to get access to the dynamical constamsated down to the millisecond regime, the fasttsin of
the beamline was used with an opening time of 058@3 We performed for each irradiation time three
measurements on different sample positions witBd®images per measurement.



Results:

The investigated SAXS images show a strong corttabwf the added silica particals (see FigureAh).
investigation of the radial-integrated pattern blage the Schultz distribution resulted in an avedagarticle
radius of 250 nm, which fits to the expected sikzthe spheres.
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Figure 1: Left: SAXSimage of the CTAB-OMCA mixture with silica particles. Right: Radial integration of the SAXS
image. The position of the maxima of the curve point to the expected particle sizes of about 500 nm using the formular
of the Schultz distribution.

The correlation functions show two main decays (Sgare 2) and were fitted by a double Kohlrausch-
Williams-Watts exponential form:

g®?(1)=brexp(-2€-T )"+ brexp(-2¢-T2)")+a

where kh and b are optical contrast§; andl™; the relaxation rateg; andy, the individual KKW exponents,
and a is the baseline.
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Figure 2: Left: Correlation function of OMCA-CTAB mixture after 25 min irradiation at g=0.025nm™. The two
different time constants are clearly visible. Right: Comparison of the fast decay for 0 min (black curve) and 15 min
(red curve) UV-irradiation duration. An influence of the UV excitation on the fast dynamics of the OMCA-CTAB
mixtureis evident.

Upon UV-irradiation, the dynamics of the systemrayes clearly and a systematic investigation of the
influence on the different CTAB-OMCA concentratidengoing.

References:
[1] M. E. Cates and S. J. Candau, J. Phys.: Condiésiser2, 6869 (1990)
[2]A. M. Ketneret al., J. Am. Chem. S0d29, 1553 (2006)



