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X-ray absorption near-edge structures (XANES)
spectroscopy was used to investigate the valence states of
Co in the 5, 10, 15, 20 — Tetrakis ( 4 - methoxyphenyl ) -
21H, 23H - porphine cobalt (I) (CoTMPP) structure (Fig.
1). From XANES measurements, we hope to understand
the changes of CoTMPP structure by pyrolysis.

Fig. 1: The structure of CoTMPP.

From the Co K-eged curve of the CoTMPP, the
unpyrolysis COTMPP has a small peak at 7714 eV shown
in Fig. 2, indicating that the pure CoTMPP structure is
symmetric [1]. After the pyrolysis, the CoTMPP/C,
becomes asymmetric which the porphine structure
isdecomposed. The E, of each material can be calculated
from Fig. 2 by the simulation calculated from Fig. 2 by
the simulation as shown in Table 1. We try to use E, to
check the valence states of Co; however, it seems each
material has the same E,, due to the energy are close on
7720.1 eV. From XANES spectra, the valence state of
the Co of CoTMPP is not changed by the pyrolysis,
though the porphine structure is decomposed. We need
more analysis to further check this part.

From XANES spectrum of pyrolyzed CoTMPP/C,
it has two peaks between 7720 eV and 7740 eV. CoO is
the a-Co with HCP structure (lattice parameter: 2.507 A),
which it only shows one peak be between 7720 eV and
7740 eV. The pyrolyzed CoTMPP/C shows two peaks,

which is the f-Co with FCC structure (lattice parameter:

354 A) rather than a HCP structure [2].
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Fig. 2: XANES Co K-edge spectra for unpyrolysis
CoTMPP (Black line), 20 wt.% CoTMPP/C pyrolyzed to
700 ‘C(Red line) and CoO as our reference data (Blue
line).

Sample E0 (eV) Valence of
Cobalt
Pure CoTMPP 7720.1 +2
20 wt.% 7720.2 +2
CoTMPP/C
700°C
CoO 7720.8 +2

Table 1: The valence of Co of pure COTMPP, 20 wt.%
CoTMPP/C 700 °C, and CoO.
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