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In the field of catalysis research and catalyst development especially tailored catalyst design is only possible
when structure-activity correlations are mechanistically understood [1]. To that end, catalyst materials with
gradually tuned properties are required. A promising tool to deliver nanomaterials with increasingly altered
properties (e.g. band gap or photo-luminescence) and consequently catalytic activities is given by Pulsed Laser
Post Processing (PLPP) in liquids [2-5]. Functionalization of catalysts with surfactant-free laser generated co-
catalysts (e.g. Au NP) prior to PLPP5 enables further systematic studies of potential active sites present on
the heterogenous catalyst during reaction. While a gradual tuning of materials properties is mainly achieved
by controlling the number of laser pulses per particle (I. e. mass-specific energy dose, see Fig. 1), the trans-
formation processes driven by each individual laser pulse will (considering constant laser pulse duration and
wavelength) directly depend on the applied laser fluence being the main driving force. Consequently, fluence
gradients known to occur in state of the art PLPP setups need to be avoided [4].

Within this presentation, a new flat-jet setup, minimizing the fluence gradient will be presented and subse-
quently evaluated regarding the homogeneity of the PLPP process at the example of well-established laser
fragmentation of gold nanoparticles. Next, recent advances on laser-based processing of oxidic nanomaterials
using nano- and picosecond lasers and its implication for the catalytic activity in different types of catalytic
reactions will be presented and discussed.
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