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Abstract

Abstract

Lithium ion batteries and sodium ion batteries have attracted many researchers’
attention. However, there are some problems for the three main kinds of anode materials,
which limit their application. The capacity of insertion materials is usually low. And large
volume change of alloying materials leads to low cycle stability and short lives. As for
conversion materials, potential hysteresis is an issue needs to be solved. Although some
methods such as nano technology and carbon composites have been adopted to solve the
problems, they can just improve the performance but not fundamentally solve the problems.
So it is necessary to develop novel proper anode materials. Metal organic frameworks
materials (MOFs) are a class of crystalline coordination polymers composed of organic
ligands and metal-containing nodes, which own three-dimensional structure and are
convinced to contribute to rapid transportation of ions. Otherwise, the metal ions and
organic ligands are likely to serve as lithium storage sites. So, MOFs may be potential anode
materials of lithium ion batteries and sodium ion batteries. In this thesis, we choose MIL-
53(Fe), which is made of iron ion and terephthalic acid ligands, to study the electrochemical
performance as the anode materials of lithium ion batteries and sodium ion batteries. Main
contents of this thesis include:

1. Study on MIL-53(Fe) as anode material for lithium ion batteries and sodium ion
batteries. MIL-53(Fe) was prepared via hydrothermal reaction, and the electrochemical
performance of this material has been studied. As anode material of lithium ion batteries, it
1s found that MIL-53(Fe) shows a certain electrochemical activity. A reversible specific
capacity of 310 mAh g™!' can be delivered at a current density of 100 mA g™'. However, the
electrochemical activity of MIL-53(Fe) is inhibited when it was considered as the anode
material of sodium ion batteries. Therefore, it is necessary to further modify the material.

2. Study on the electrochemical performance of MIL-53(Fe)@RGO. MIL-
53(Fe)@RGO composites were prepared through in-situ growth method. As the anode
material of lithium ion batteries, the porous three dimensional material MIL-53(Fe)@RGO

delivers a specific capacity of 550 mAh g! at a current density of 100 mA g™ and a reversible
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Abstract

specific capacity of 300 mAh g'!' can be maintained even at a current density of 2 A g”!. As
the anode material of sodium ion batteries, a discharge capacity of 210 mAh g can be
delivered at a current density of 50 mA g, and a specific capacity of 163 mAh g™! can be
maintained after 100 cycles. Therefore, it is confirmed that RGO can significantly improve
the electrochemical performance of MIL-53(Fe).

3. The electrochemical processes of MIL-53(Fe) and MIL-53(Fe)@RGO were
investigated to explore the role of RGO in activating organic ligands. The change of
materials during discharging/charging has been observed through SEM, CV, XPS, EIS and
other technical means. The results show that RGO is able to activate the electrochemical

avtivity of organic ligands, which improves the electrochemical performance of MIL-53(Fe).
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