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Ziel:

➔ Mikroskopisches Verständnis auf molekularer Ebene

Forschungsgebiete:

➢ Neue Materialien mit neuartigen Eigenschaften

➢ Elementarschritte von Oberflächenreaktionen

Methoden:

➔ Spektroskopie und Mikroskopie

In-situ studies of surface reactions: CH4 / Ni(111)
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Novel liquid organic hydrogen storage materials

N-Ethylcarbazol
Dodecahydro-

N-Ethylcarbazol

Tuning the surface chemical properties of graphene

➢ Structure of supported graphene ➢ Functionalization of graphene

C 1s

➢ Graphene growth, heterographene and metal clusters

➢ Modification by adsorption and reaction (hydrogenation)

➢ In situ formation of macromolecular structures 

Nat. Chem. 3 (2011) 279-286.

Chem. Eur. J.  21 (2015) 3347-3358.

ACS Catal. 5 (2015) 2397-2403.

Angew. Chem. Int. Ed. 45 (2006) 7778.

1-ethyl-3-methylimidazolium

ethylsulfate [EMIM]+[EtSO4]
-

Surface science with ionic liquids

Ionic liquids:

➔ Consist entirely of ions ("molten salt")

➔ Liquid below 100°C

➔ Extremely low vapor pressure (<10-9 mbar at 300 K)

➔ Tunable physico-chemical properties

Catalysts enrich in the surface-near region!

Supported Ionic Liquid Phase Catalysis (SILP)

→ Important for multiphasic reactions
Reactants Products
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Gas phaseWhy do we study the surfaces of ionic liquids?
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Angew. Chem. Int. Ed. 51 (2012) 10898-10901.
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Surface chemistry with porphyrins

10nm

Adsorption dynamics studied by molecular beam techniques

Method: King & Wells
➔ Sticking coefficients

n-Butane physisorption on IL surfaces

➔ Different initial sticking coefficients 

Different adsorption energies for

iso-butane     1-butene                 1-butane 

J. Chem. Phys. 153 (2020) 214706 1-10.
Angew. Chem. Int. Ed. 59 (2020) 14429-14433.

Chem. Eur. J. 27 (2021) 17059-17065.

Structure, order and growth of ultrathin layers

Structure of [C1C1Im][Tf2N] wetting layers Network formation

Chem. Eur. J. 26 (2020) 13408-13418.
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