Downloaded from orbit.dtu.dk on: Apr 28, 2024

DTU DTU Library

i

Silicon carbide-silicon as a support material for oxygen evolution reaction in PEM
steam electrolysers

Nikiforov, Aleksey; Petrushina, Irina; Christensen, Erik; Tomas Garcia, Antonio Luis; Bjerrum, Niels

Publication date:
2010

Link back to DTU Orbit

Citation (APA):

Nikiforov, A., Petrushina, I., Christensen, E., Tomas Garcia, A. L., & Bjerrum, N. (2010). Silicon carbide-silicon
as a support material for oxygen evolution reaction in PEM steam electrolysers. Poster session presented at
ProgressMEA 2010: Progress in MEA Materials for Medium and High Temperature Polymer Electrolyte Fuel
Cells, La Grande Motte, France.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://orbit.dtu.dk/en/publications/12084c97-5f09-4729-b18a-7315ebeba5db

Silicon carbide-silicon as a support material for oxygen evolution reaction
in PEM steam electrolysers.

A. Nikiforov?, I.Petruchina, E. Christensen, A.L. Tomas Garcia and N.J. Bjerrum

1 Materials Science Group, Department of Chemistry, Technical University of Denmark, Kemitorvet 207, DK-
2800, Lyngby, Denmark

There is a demand to develop a corrosion resistant and conductive substrate for the anode
electrocatalyst, which can assist in the reducing of noble catalyst loading without a significant loss of
performance [1]. It was shown that SiC can act as a support material for platinum electrocatalyst in
fuel cells [2,3].

In the present work a commercial SiC-Si, produced by the Acheson process, with a fraction of free
silicon around 20% wt. was investigated as a catalyst support for anode electrocatalyst in PEM steam
electrolysers.

This electrocatalyst system was characterized using several techniques such as XRD, cyclic
voltammetry, SEM, EDX and steady state electrochemical polarisation in a working PEM steam
electrolyser.

Several SiC-Si-IrO, electrodes have been prepared and tested. The iridium oxide content at the
electrode active layer varied from x=0.2 to x=1, corresponding to the general formula (1-x)(SiC-Si)-
x(IrO,). Compositions in this range were tested with the step difference in x=0.1.

A diameter of about 5-6 nm of individual IrO, crystallites was measured by X-ray diffraction and
calculated from the Scherrer equation. The particle size distribution of SiC-Si was measured by the X-
Ray sedimentation technique and the average particle diameter of silicon carbide-silicon was found to
be in the range of 5-10 pm, while its specific surface area was about 5 m?/g.

The oxygen evolution reaction was studied by the cyclic voltammetry technique in 85% phosphoric
acid solution at temperatures between 22°C and 150 °C in a conventional three-electrode cell.

Fig. 1 shows cyclic voltammograms, recorded with the prepared supported and unsupported iridium
oxide on tantalum electrodes. There was an evident increase in associated voltammetric capacitance
value corresponding to the supported catalyst compared to the pure oxide catalyst material. This
indicates a relatively higher number of active sites deduced from the charge transferred when cycling
the potential between two preselected values.

Based on the above results, the SiC-Si compound is a potential candidate as a support for the anode
electrocatalyst for phosphoric acid doped membrane steam electrolysers.
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Figure 1. Cyclic voltammograms for (a) IrO,, (b) IrO, supported on SiC-Si (IrO2 90% wt.)
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