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Analysis of fine structure of nitrogen-doped graphene (N-rGO)
using ultrasoft X-ray XAFS
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Charge-discharge behavior of reduced nitrogen-doped graphene (N-rGO) synthesized in our laboratory as
cathode active material shows capacitor-like behavior with linear voltage change in spite of faradaic reaction.
This is due to the fact that the graphene layers, which were expanded by the initial anion insertion process,
are fixed in the expanded state during the subsequent charge-discharge cycles. In order to investigate the
factor that fixes the expanded graphene interlayer, we performed K-edge XANES measurements of the main
components, C, O, N, F, and P, and analyzed the local structure of the graphene. The results showed that the
local structure of P atoms, in particular, changed significantly under charge-discharge conditions, with the
PFs~ derived peak decreasing in the fully charged state and increasing in the fully discharged state, showing
an inverse trend to the anion insertion-desorption behavior.
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Fig. 1. Observed C, O, N K-edge XANES spectra in PFY and PEY mode.

F K-edge P K-edge

Y
2y

@ 2nd DOD10G
@ 2nd DODSO
@ 2nd soc1og
@ 2nd socso

Absorption (a.u)
Absorption (a.u)

2 PFY

‘o
L
<
E
=
2
8
j=1 L
'] b [
© 1t HE
= | -
1st DOD100| 5 1z bcso. ] PE Y
1st DOD50 |2 2 7
£ 1& [
=3
1stsocs0 | £ H
Pristine < 1=
L | 4 o T
) &80 690 700 e 720 730 T40 2140 2145 2150 2155 260 65 uT0 78 2180
5 4'5Vg|tg'gsefvz's 2 Energy / eV Energy / eV

Fig. 2. Observed F, P K-edge XANES Spectra in PFY and PEY mode.
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