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In this contribution, we provide information on photo-switchable self-assembled monolayers (SAMs) with
fluorinated arylazopyrazole (CF3-AAP) silanes on silicon oxide [1]. We have studied the molecular kinetics
of the photoswitching in the SAMs in detail using both vibrational SFG and dynamic contact angle measure-
ments. For that, we have systematically changed the surface coverage of the AAP photoswitches. The molec-
ular kinetics of the wetted and pristine monolayer are surprisingly slow and the wetting dynamics are even
slower when the SAM is closely-packed, which we relate to a coupling between the molecular kinetics and
the drop dynamics. As we will show, the packing density of the SAMs and the possibility to incorporate water
molecules into the SAM can have drastic influence on the wetting dynamics of CF3-AAP monolayers. In ad-
dition, we have now extended our investigations to electro-dewetting (EDeW) experiments where we replace
classical DTAB surfactants used in the original experiments (see Ref. [2]) by arylazopyrazole triethylammo-
nium bromide (AAP-TB) which is a cationic amphiphile that can change the sufrace tension at the air-water
interface to a large extend [3]. This offers to finetune the contact angle changes by E/Z photoisomerization of
the AAP-TB amphiphile and we find a further increase in contact angle by about 6° when the samples were
irradiated by UV light that triggeres the photoisomerization from the E to the less surface active Z isomer. In
previous work [2], it was suggested that surfactants are deposited on the silicon oxide surface through the
EDeW process. In order to study the possible deposition of surfactants and the role of a possible prewetting
layer outside of the drop and at some distance from the 3-phase contact line we have done SFG spectroscopy
and find that surfactants are deposited even several mm adjacent to the drop and that the structure of this
surfactant layer as well as the structure of the accompaniiong water layer changes drastically close to the
3-phase contact line.

Acknowledgements: The authors gratefully acknowledge funding from the Deutsche Forschungsgemein-
schaft (DFG,German Research Foundation), Projects 422792175 and 422879009, within the priority program
SPP2171 “Dynamic Wetting of Flexible, Adaptive and Switchable Substrates.”
[1] M. Golomb, N. B. Arndt, C. Honnigfort, B. Shakhayeva, B. J. Ravoo, B. Braunschweig; J. Phys. Chem. C
127, pp. 15316–15325 (2023).
[2] J. Li, Noel. S.Ha, T ‘Leo’Liu, R. Michael van Dam, ‘CJ’Kim; Nature 572, 507–510 (2019).
[3 M. Schnurbus, R. A. Campbell, J. Droste, C. Honnigfort, D. Glikman, P. Gutfreund, M. R. Hansen, B. Braun-
schweig; J. Phys. Chem. B. 124, 6913–6923 (2020).

Hauptautoren: SHAKHAYEVA, Billura; BRAUNSCHWEIG, Björn

Vortragende(r): BRAUNSCHWEIG, Björn

Sitzung Einordnung: Short Talks


