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Abstract

Abstract

CTAB is widely used as shape tuning agent in nanomaterials shape controlled
synthesis. In this study, the gold single crystal electrodes with well-defined surface
structure were used as working electrode to study the interaction of CTAB with
Au(100) and Au(111) through cyclic voltammetry. chronocoulometry. in situ FTIRS.

The main results are summarized below:

1. Differential capacity measurements were carried out to qualitatively

characterize the electrochemical adsorption of CTAB on Au(111). CTA" micelles
adsorb on Au(111) surface between -1.4 V and 0.4 V. The peaks locating at -0.61 V
and -0.49 V in the CV respond to the phase change of CTA" surfactant film. They

are surface structure selective.

2. The Br and CTA" micelles of CTAB coadsorb on gold surface, bromide acts

as a bridging center between Au surface and the quaternary ammonium head group
of the surfactant. Two pairs of stable sharp peak appear upon the adsorption of
CTAB on Au(111), while only a small peak appear upon the adsorption of CTAB on
Au(100). These three CV features are depended on halide specie. The adsorption of
CTA" micelles suppresses the kinetics associated with the formation of ordered

bromide layers on the Au(100) surface, especially for the formation of the

commensurate c(~v2 x2v2)R45°bromide layer.

3. In situ FTIR spectra show that CTA" exists in the form of micelles in 0.1

mM CTAF and 0.1 mM CTAB solution. The band at 2904 cm™ corresponds to the
adsorption of CTA" micelle. The CTA" micelle adsorbs on Au(111) and Au(100)

through quaternary ammonium head group of the surfactant. With the increasing of
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potential, CTA" micelle in solution will transform to monomers. CTA" micelle
adsorb more in the presence of Br' on Au(111) while there is no increasing on

Au(100).

4, Chronocoulometry studies of CTAB adsorption on Au(111) has been

performed. The charge density data was used to extract quantitative information, via
relative Gibbs surface excess as a function of the electrode potential. These studies
demonstrate that CTA" micelle can improve the adsorption of Br between -0.4 V~
-0.05 V while CTA" micelle decease the adsorption of Br™ at more positive potential

(-0.05 V< E< 0.5 V).

5. According to the result of cyclic voltammetry, chronocoulometry and in-situ

FTIRS, we can find that the behavior of CTA™ micelle on Au (111) and Au(100) are
almost the same. And Br is the key which causes of the specific adsorption of
CTAB on Au(111) and Au(100). Further, we can get the conclusion that Br’ is the
key in the shaped nanoparticle synthesis and the CTA" micelle is used to protect the

surface.

The electrochemistry behavior of CTAB on Au(111) and Au(100) electrodes in
neutral medium is studied by cyclic voltammetry, chronocoulometry and in situ
FTIRS. Put forward the adsorption model of CTAB on the Au(111) surface .The
results obtained in this thesis is of significance in understanding the interaction of

CTAB with Au surface for shape-conctrol synthesis of Au nanoparticles .

Key words: CTAB; CTAF; gold single crystal; surface structure reconstruction; in

situ FTIRS
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