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Abstract

Abstract

Since the additives have been used to organic electrolytes for lithium ion batteries,
which are becoming more and more important for energy storage. The additives
attract many concerns due to its obvious functions, for example, suppressing
electrolyte decomposition, improving cyclability, high/low temperature performance
and safety of lithium ion batteries, and so on.

According to their functions, different kind of additive have different effects, such
as improving the performance of solid electrolyte interface film, improving the safety
performance of the battery, enhancing the conductivity of the electrolyte, controlling
the content of acid and water in the electrolyte, and so on.

Development of chief materies of lithium-ion batteries were reviewed in this
thesis. Fluoroethylene carbonate (FEC) was used as a kind of SEI film improver
additive for lithium-ion batteries, the effect of FEC to the cell and the reaction
mechanism were discussed. Firstly, we calculated the frontier molecular orbital
energy of the solvent and additive molecules according to quantum chemistry
principle; then the effect to the performance of the cell was studied by
charge/discharge tests and electrochemical methods; at last, EDS, FTIR, XPS were
employed to analyze the chemical composition of the SEI film formed on the MCMB
electrode. The main results were as follows:

(1) The frontier orbital theory is prevalently used for elucidating the
electrochemical stability of the film-forming additives for lithium-ion batteries
electrolyte, and the results we got show that LUMO energy of FEC molecule is lower
than that of the used solvents, which clearly indicates that FEC can easily accept
electrons, that is to say, FEC can be theoretically reduced at a higher potential than the
solvents.

(2) The performance of MCMB/Li cell was improved obviously even when small

amounts of the FEC (2vol.%) was present, and FEC had no bad effect on the LiMn,04

I



Abstract

cathode materials, all of these show that FEC is fit for used as additive to the elctroyte
for commercial lithium ion batteries.

(3) The surface morphologies of the solid electrolyte interphase (SEI) film formed
on MCMB electrodes cycled in 1M LiPFs / EC + DMC + EMC (1:1:1, v:v:v) with
and without FEC were studied by SEM, the results showed that a thin, uniform and
low-resistive SEI film was formed on the surface of MCMB electrode when 2% FEC
was added to the electrolyte. These results confirmed the capability of the FEC to
improve the cell performance.

(4) The chemical composition of the solid electrolyte interphase (SEI) film were
studied by EDS, FTIR and XPS analysis, the SEI film with FEC added was mainly
composed of some kind of organic compounds, the content of Li,COs; was
comparatively reduced, and the decomposition products of electrolyte decreased. The
results of CV showed that FEC was reduced at a higher potential than the electrolyte,
CV and EIS results confirmed that FEC could suppress the decomposition of
electrolyte.

(5) The decomposition mechanism of FEC was proposed here according to the

component analysis of SEI film.

Keywords: Lithium Ion Battery; Electrode/Electrolyte Interphase; SEI Film
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