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Structural investigations of novel catalysts for oxygen reduction reaction
produced by a dual plasma process
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Polymer electrolyte membrane fuel cells (PEMFCs) have been recognised as a

potential future power source for zero emission vehicles [1]. Today, Pt is the only

efficient catalyst for the oxygen reduction reaction (ORR) in PEMFCs. But for reasons

of availability and cost efficiency there is a great desire to replace Pt with inexpensive

and abundant catalysts (Non-noble-metal catalysts (NNMCs)). Metal (Co/Fe)/N/C

composites have emerged as the most promising alternatives within the NNMcs. Those

composites are presently mostly produced by pyrolisation, either of Co- and Fe-N

4

-macrocycles or of separately introduced metal and nitrogen precursors, but the

structure of the catalytically active site is still under research [2].

It is known that some Co-N

4

-macrocycles can be further improved by using a plasma

process instead of pyrolysis [4], probably due to the formation of graphene layers.

In this contribution we show that it is also possible to produce NNMCs with plasma

processes only. It has already been demonstrated that a dual PECVD/PVD process

can be used to produce metal-polymer composites with different properties [3]. Here we

use such a process with pyrrole as nitrogen precursor and cobalt or iron as metal to

obtain novel catalytically active compounds.

These compounds are then investigated by means of FT-IR, XRD, SEM and EDX to

obtain information on the chemical structure generated by those processes.

Furthermore, the surface structure is characterised by BET, XPS and contact angle

measurements while the catalytic activity is measured by cyclic voltammetry and a

rotating disc electrode. This information is then used to identify the catalytically active

structure within the composites.
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