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Abstract

ADbstract

Electrogenerated chemiluminescence (ECL) is a new kind of detection
method, which is developed quickly in the recent twenty years. It was widely
used in biological, pharmic, chemical and environmental applications due to its
continuance,sensitivity,reproducibility and relative easiness to be automatically
controlled. In this dissertation, the study was focused on the ECL detection of
aniline and benzidine, some alkaloids and solid-state ECL detection of cordial
alkaloids, which shows mighty vitality of ECL as a new fashioned detector.

This dissertation includes four chapters:

In chapter I, the developments, mechanics and the research progress of
solid-state ECL have been introduced.

In chapter II, the phenomena which aniline and benzidine strongly inhibit
the ECL of the Ru(bpy)32+—C2042' system were found, when a potential of
1.50V(vs Ag/AgCl) was applied at a working glass carbon electrode in pH 6.2
phosphate buffer. Based on these phenomena, a flow injection procedure with
inhibited ECL detection has been developed for determination of aniline and
benzidine. The methods exhibited good reproducibilities and stabilities with
detection limits of 5.0x10"mol L' for aniline and 2.0x10'mol L™ for benzidine,
The relative standard deviations (n=6) were 3% and 2.5% for determination of
1.0x10°mol L™ aniline and benzidine, respectively. The ECL reaction
mechanism of the inhibition effects was proposed.

In chapter III, ECL based on the Ru(bpy);*" and some alkaloids or amines,
for instance, sophoridine, matrine, methamphetamine and amphatamine in

phosphate buffer solution (pH 9.0) were studied. The light emission is mainly
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Abstract

caused by the eletro-oxidation reaction between amino group on the alkaloid
compounds and Ru(bpy)s>" in a thin layer flow cell equipped with a glassy
carbon disc electrode (22.1 mm?®) about the potential of +1.00 V (vs. Ag/AgCl).
The luminescence wavelength of 610 nm confirmed that ECL is caused by
Ru(bpy)s*" to its ground state. The substituent character, three-dimensional
conformation, affects ECL intensities of these alkaloids. Ionization potentials
and angel of C-N-C bond taken from calculation data further confirm the
experimental results. In this chapter, we describe a new method for HPLC-ECL
determination of MT, SC, SRI, SR, and the factors influencing the ECL
intensity and HPLC separation of these alkaloids are discussed.

In chapter IV, TMOS and DiMe-DiMOS were used as co-precursor to
immobilize poly(p-styrenesulfonate) (PSS), then Ru(bpy)s*" was successfully
immobilized on glass carbon electrode via ion-exchange. The immobilized
Ru(bpy)s*" shows good electrochemistry and photochemistry activities.
Electrochemical and ECL characterization of the thin film electrodes were
determined by means of cyclic voltammetry (CV) and chronocoulometry(CC).
The characters of organic-modified sol-gel films were investigated by atomic
force microscopy (AFM), scanning electrochemical microscope (SEM),
tunnelling electrochemical microscope (TEM), X-Ray photoelectron
spectroscopy (XPS), UV-Vis spectroscopy and fluorescence spectroscopy. XPS
in-depth profiles revealed a homogeneous distribution of Ru(bpy)s>" inside the
silica thin layers. The modified electrode was used for the ECL determination of
methamphetamine (METH) and showed suitable sensitivity. Detection limit was
2x10” mol L™ for METH (S/N=3) with a linear range from 5x10” mol L' to

1x10% mol L' (R=0.986). Furthermore, the modified electrode shows
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long-term stability.

Keywords: ECL, Ru(bpy)32+, aniline, benzidine, alkaloids, HPLC, cordial

alkaloids, solid-state electrochemiluminescence
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