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Surfaces and surface chemical reactions can be studied in detail using X-ray photoelectron
spectroscopy. From the binding energies of the investigated core levels, detailed information
on the chemical composition and chemical state (e.g. oxidation state) can be derived. Based
on the understanding obtained for simple adsorbate systems, nowadays complex molecular
systems are studied in great detail. Recently, these studies have been expanded to ionic liquids
(ILs), which due to their low vapour pressure can be investigated in an ultrahigh vacuum
environment. From angle-resolved XPS measurements detailed information on the surface
composition of non-functionalized and functionalized ILs, on segregation and enrichment
effects, on the dissolution and reactivity of catalytically active metal complexes in ILs, on the
growth of ultrathin IL-layers, and even on liquid phase reactions studied in situ in the IL, can

be derived. Various examples will be discussed.

F. Maier, J. M. Gottfried, J. Rossa, D. Gerhard, P. S. Schulz, W. Schwieger, P. Wasserscheid,
H.-P. Steinriick, Surface enrichment and depletion effects of ions dissolved in an ionic liquid. An X-ray
photoelectron spectroscopy study, Angew. Chem. Int. Ed. 2006, 45, 7778.

H.-P. Steinriick, Surface Science goes liquid !, Surf. Sci. 2010, 604, 481.

K. R. J. Lovelock, 1. J. Villar-Garcia, F. Maier, H.-P. Steinriick, P. Licence, Photoelectron Spectroscopy of lonic
Liquid-Based Interfaces, Chem. Rev. 2010, 110, 5158.

H.-P. Steinriick, J. Libuda, P. Wasserscheid, T. Cremer, C. Kolbeck, M. Laurin, F. Maier, M. Sobota, P. S.
Schulz, M. Stark, Surface Science and Model Catalysis with lonic Liquid-Modified Materials, Adv. Mater. 2011,
23,2571.

C. Kolbeck, I. Niedermaier, N. Taccardi, P. S. Schulz, F. Maier, P. Wasserscheid, H.-P. Steinriick, Monitoring of
liquid-phase organic reactions by photoelectron spectroscopy, Angew. Chem. Int. Ed. 2012, 51, 2610.

H.-P. Steinriick, Recent developments in the study of ionic liquid interfaces using X-ray photoelectron
spectroscopy and potential future directions, Phys. Chem. Chem. Phys. 2012, 14, 2510.

I. Niedermaier, N.Taccardi, P.Wasserscheid, F. Maier, H.-P. Steinriick, Probing a Gas/Liquid Acid-Base
Reaction by XPS. Angew. Chem. Int. Ed. 2013, 52, 8904.

F. Rietzler, M. Piermaier, A. Deyko, H.-P. Steinriick, F. Maier, Electrospray lonization Deposition of Ultrathin
Ionic Liquid Films: [C¢CIm]Cl and [CsCIm][Tf,N] on Au(111), Langmuir 2014, 30, 1063.

I. Niedermaier, M. Bahlmann, C. Papp, C. Kolbeck, W. Wei, S. Krick Calderén, M. Grabau, P. S. Schulz, P.
Wasserscheid, H.-P. Steinriick, F. Maier, Carbon Dioxide Capture by an Amine Functionalized lonic Liquid:
Fundamental Differences of Surface and Bulk Behavior, J. Am. Chem. Soc. 2014, 136, 436.

H.-P. Steinriick, Peter Wasserscheid , lonic Liquids in Catalysis, Catal. Lett. (accepted) (Invited Review)
DOI: 10.1007/s10562-014-1435-x



