Effects of edge structures on the oxygen reduction reaction
activity of nitrogen-doped graphene nanoribbons
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Recently, much attention has been
devoted to the oxygen reduction
reaction (ORR) on nitrogen (N) -doped
graphene [1]. It has been reported that
N atoms prefer to be doped at the edge
of graphene [2]. The structure of
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the calculation models. The model of “X-Y” Fig. 2. Maximum potentials for different nitrogen doping
indicates a doping site of N (X) and a reaction site (Y). We used the computational
hydrogen electrode model [3] to evaluate the maximum electrode potential. ORR mainly
proceeds via the direct four-electron (4¢”) and the two-electron (2¢”) pathways. We also
examined the selectivity with respect to these two pathways.

Figure 2 shows the maximum electrode potential of ORR for each doping site. The
maximum potential for N-ACGNR becomes positive for each doping and reaction site. On
the other hand, the maximum potential for N-ZGNR has a parity dependence with regard to
the nitrogen doping site in the vicinity of the zigzag edges. For the even-numbered doping
sites from the edge, the maximum potentials are larger than 0 V, while for the odd-
numbered ones, the maximum potentials become negative. The reaction selectivity for the
4e¢” pathway appears only in the vicinity of armchair and zigzag edges.

For the models showing the reaction selectivity, the sp” configuration of GNR is
maintained, even if reaction intermediates are adsorbed on GNR. One the other hand,
reaction intermediates adsorb on GNR with sp’-like configuration for the other models.
The mechanism for appearance of the selectivity will be discussed in the presentation.
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