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Abstract

Room-Temperature Ionic Liquids (RTILs) are those materials that are composed
anions and cations and are liquids at or near room temperature. The RTILs exhibit
wide electrochemical windows, negligible vapor pressures and high ionic
conductivities, and have attracted extensive attentions in fundamental research and
industrial applications. As a green solvent or electrolyte the RTILs present interests in

organic  electrosynthesis. In  this  thesis, 1-butyl-3-methylimidazolium

tetrafluoroborates ((BMIM]BF,) ionic liquid has been synthesized and used as solvent

and electrolyte, with which the electrochemical reduction of maleic acid and maleic
anhydride were studied using cyclic voltammetry (CV) and in situ FTIR spectroscopy.
The main results are as follows.

1. The ionic liquid [BMIM]BF, was synthesized by two steps and characterized
by FTIR, NMR and CV. The [BMIM]BF, exhibits a wide and stable electrochemical
windows (-2.0V~2.0V), and presents certain advantages in electrochemical research.

2. The electrochemical reduction of maleic acid in ionic liquid at various
electrodes have been studies by cyclic voltammetry. The diffusion coefficient D of
maleic acid and the reaction rate constant Ks were determined quantitatively. The
results illustrated that the reaction of maleic acid on GC electrode is taken place as an
irreversible process controlled by diffusion. The diffusion coefficient D of maleic acid
has been determined to be 8.96x% 10'80m2/s, the Kg2.10x% 10*cm/s. While the reaction at
Pt electrode is a quasi-reversible process controlled also by diffusion, The D is

1.00x10"cm?/s, and the K 1.75%10™cm/s.

3. The electrochemical reduction mechanism of maleic acid in [BMIM]BF, ionic

liquid was investigated by in situ FTIR spectroscopy. The results demonstrated that
the reduction of maleic acid in ionic liquid is occured on one carboxyl. The first step
of maleic acid reduction is to form radical anion, which reduces sucsssifully either to
generate dianion species or produce aldehyde species and water as a result of
interaction of two protons.
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