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Abstract

Abstract

The fuel cell as the most promising reformer has an extraordinary research value,
but it can not be commercialized that be subject to precious metals. Due to the wide
materials, low cost, simple synthesis methods, non-precious metal Me / N / C catalyst
as the fuel cell cathode catalyst, become the hotspot. While even the use of different
precursors, catalyst activity and stability may be of the same order so long as
optimized synthesis conditions, which makes the researchers encountered a bottleneck
about how to improve catalyst activity and stability. More researchers hope to design
catalysts of having high density and high numbers of active sites, depending on the
highly active sites. The nature of the active sites to determine the rational design of
catalysts is very important. However, the active sites of catalyst is still under debate
point state, including whether including metal ions, the role of metal ions and the
composition of active sites, which with a significant research value.

This thesis used ferric chloride, phenylenediamine, and carbon black as a precursor
in an inert atmosphere pyrolysis to get PmMPDA- Fe / N / C electrocatalysts. Using
electrochemical and chemical methods, utilizing rotating disk electrode technology, it
studied the effects of chemical treatment on the ORR activity of Fe / N / C
electrocatalyst ;combined with X - ray photoelectron spectroscopy, Mossbauer
spectroscopy, UV - Vis absorption spectra, X- ray absorption fine structure, it studied
the structure of the active sites for Fe / N / C catalysts:

(1) It studied the influence of acid medium for PmPDA- Fe / N / C electrocatalysts
in electrochemical and chemical methods, and found that the ORR activity of Fe / N /
C electrocatalyst in acid medium was obviously decreased, but the influence was
limited, which it could get the similarity of activity with changing the treated time,
concentration, temperature, pressure and other conditions. This result indicated that

some active sites of electrocatalyst in acid medium could be destroyed, and there
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Abstract

would be still more stable active sites in acid medium. By XPS technology, UV-Vis
spectrometry , X- ray absorption fine structure and other spectroscopy, it found that
the decreased content of pyridinic nitrogen of the catalyst should be a major factor for
decreased activity in acid medium, indicating that pyridinic nitrogen should be an
important active site for Fe / N / C electrocatalysts.

(2) It studied the influence of H,O, for PmPDA- Fe / N / C electrocatalysts in
electrochemical and chemical methods, and studied the varieties of the activity. It
found that hydrogen peroxide could react violently with surface active species of the
catalyst, leading to a significant decline of the activity, and the active sites may be
pyridinic nitrogen and metals — N ( quaternary N ) by XPS technology. Metal - N
(quaternary N ) was also proved to be an active site.

(3) It studied the influence of different moleculars with reacted with iron species
for PmPDA- Fe / N / C electrocatalysts in chemical methods, and found that the
activities of the catalyst had varying degrees of decline. This result indicated that iron
species should play an important role in the active sites of the catalyst. Ferrous iron
was proved to be a component of the active site and had an important influence on the
formation of active sites for the catalyst during pyrolysis.

Keywords: PmPDA- Fe / N / C eltroeccatalyst; oxygen reduction reaction; active sites;

pyridinic nitrogen; role of iron
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