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Abstract

Abstract

The traditional fossil energy has play an important role in the rapid development
of the global industry. However, the Economic Developing Mode which is refer to the
sacrifice of environment has draw more and more self-examination. Thus, it is
necessary and impendency to research the new storage and conversion technology of
clean energy. Compared with other chemical storage technology, Li-Air batteries
(LABSs) has draw great attention due to the ultra-high energy density (1000-2000Wh
Kg™). In recent years, with the further study of cathode materials (noble metals-based
materials, transition metal oxides-based materials, carbon-based materials and other
materials), transition metal oxides-based materials has become the focus of research
on account of lower price, outstanding performance, better designability and so on.
Therefore we have a systematic study of CuCr,Os-based and TiO,-based
nanocomposites as cathode materials of Li-Air battery. The main result are showed as
follows:

1. Synthesis of CuCr;O4 and CuCr,04@RGO nano-composite and its cycling
performance as cathode of Li-air battery

By the help of CTAC as soft-templates in hydrothermal process, the nanoparticle
of CuO, Cr,03 and CuCr,0,4 prepared in our experiment is small and uniform. After
that, CuCr,0,4 is modified by RGO. We adopt one-step technique to realize the
reduction of GO and the coating of CuCr,04by RGO. This simple way is safe and no
other impurity element added in the experiment.

In order to check the electrocatalytic performance, the CuO, Cr,0O3 and CuCr,04
nanoparticles were employed as cathodes catalysts in Li-Air batteries. The results
show that the CuCr,04 has better performance in almost every aspect when compared
with CuO and Cr,03, which may due to the overcoming of single character on the
performance of CuCr,0,4. We also have a deep reasearch of CuCr,0,@RGO on the
electrocatalytic performance. After modified by RGO, the performance of

CuCr,0,@RGO has a great improvement when compared with CuCr,0,4. The over
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Abstract

potential of CuCr,0,@RGO is as lower as 0.99V and a rechargeable cycling life of 69
cycles at 100 mA g *with the limitted capacity of 1000mAh g*in Li—Air batteries is
observed.

2. Synthesis of different morphologies of TiO, and TiO,/MnO, heterojunction
composite and its cycling performance as cathode of Li-air battery

The different morphologies of TiO, and TiO,/MnO, heterojunction
nanocomposite is successfully synthesized by a simple mothod. Different methods
such as SEM and TEM have been used to investigate the nanostructure, morphology
and the growth mechanism. The result shows that the different morphologies of TiO;
were made from different bahavior of Na,TizO; nanosheet such as crispation and
inter-attraction, and the TiO,/MnO; heterojunction nanocomposite is made by
heterogeneous nucleation during hydrothermal process.

For the purpose of better understanding of electrocatalytic performance, the
different morphologies of TiO, and TiO,/MnQO, heterojunction nanocomposite are
employed as cathodes catalysts in Li-Air batteries. The results indicate that the TiO;
nanotube has a better performance on OER catalytic performance and cycling stability
when compared with TiO, nanofiber. On the one hand, the interconnected structure of
tiny nanotube on the cathode can act as special path way of Li-ion and electron; on the
other hand, the ultra-high superficial area of nanotube can provide more active site for
Li,O, during charge-discharge process. At the same time, we also have a deep
reasearch of TiO,/MnO, heterojunction nanocomposite as cathode materials of Li-Air
battery. Compared with TiO; nanofiber, the performance of TiO,/MnO, heterojunction
nanocomposite has a huge promotion, which is even better than that of TiO, nanotube.
The improvement may due to the synergistic effect of bimetallic oxides and excellent

catalytic performance of MnO; in Li-Air battery.

Key words: CuCr,O,4; graphene composite; TiO, nanotube; TiO, nanofiber;

TiO,/MnO;, heterojunction composite; Li-Air battery
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