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The standard approach to new electrocatalysts development and testing is prohibitively slow.
Moreover, it fails to meet the complexity of real devices. As a rule, it consists of routinely repeated
steps, including synthesis, physicochemical characterization, and electrochemical measurements. The
latter is typically based on the application of rotating disk electrodes (RDE) as conductive solid support
to carry electrocatalysts and bulk electrochemical cells with liquid electrolytes as the reaction media.

The current talk will contain two main parts presenting our recent approaches to tackling the
abovementioned limitations of the classical electrochemical test systems. As a representative example,
oxygen evolution reaction (OER) electrocatalysis in electrolytes of different pH is taken. The main focus
is on the stability of different OER catalysts in water electrolysis (both acidic and alkaline) and
electrochemical CO2 reduction reaction technologies. It will be shown that bearing in mind the intrinsic
limitations of the agueous mode systems (AMSs), significant acceleration of electrocatalysts’ activity
and stability measurements can be achieved by using coupled techniques based on different scanning
flow cells.1, 2 This approach is ideal for quick multidimensional parameter space screening.

However, further tests in real systems are necessary after identifying promising candidates. It will be
shown that also this step can be accelerated using model gas diffusion electrode (GDE)-based
setups.3-5 Moreover, qualitatively different information, e.g. electrocatalyst dissolution assessment,
can be achieved using GDE setups coupled to external analytics like inductively coupled plasma mass
spectrometry (on-line ICP-MS). While it will be shown that using two approaches, facile screening and
real-device level proof tests, are feasible, limitations and challenges will also be discussed, together
with further directions to develop these techniques.
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