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Abstract

Abstract

Atomic fluorescence spectrometry (AFS) is a very sensitive and
selective method for the determination of a number of environmentally
biomedically important elements. When it comes to speciation of these
elements, combination of AFS and separate techniques is required,
such as gas chromatography (GC), high performance liquid
chromatography (HPLC) and capillary electrophoresis (CE). In this
work, the hyphenation of HPLC and AFS is set up for eemental
speciation.

In Chapter One, principles of HG and AFS are briefly introduced.
Signal acquisition and processing of AFS as the detector of hyphenated
techniques are reviewed. Application of HPLC-HG-AFS to elemental
speciation is discussed in detail. Also, the problems to be solved and
main jobs in this study are listed.

In Chapter Two, signal acquiring and processing software for
AFS is developed. A Windows application program is written using
VC++ for the combination with HPLC. The software includes many
functions: Control of AFS instrument(PMT high voltage, HCL main
and auxiliary currents, temperature of atomizer); Acquisition of
fluorescent signa ( in 100MHz); Draw the signal curve in real time;
process data using smoothing and filtering methods (Savitzky-Golay,
Fourier filtering, Wavelet denoising); Recognitionand quantification
of signal peaks.

In Chapter Three, Savitzky-Golay smooth, Fourier filtering and
Wavelet denoising were used to process fluorescent signals. The
results of processes are compared, and a clearly better denoising of the
sgnds by the wavelet transform is obtained because almost total
removal of the noise was achieved without any damaging of the peaks.
By increasing the window size of S-G smoothing or the cutoff
frequency of Fourier filter, better remova of the basdline can be
achieved, but at the price of dramatic damage to the peak shapes and
areas. As aresult of its specific properties, the wavelet transform can
distinguish between the high-frequency components of the peaks and
the high-frequency components of the noise. In this work,
Savitzky-Golay smoothing is used in real time to process fluorescent
signals and wavelet denoising is used in post-run. The result obtained
is satisfactory.

In Chapter Four, high performance liquid chromatography (HPLC)

3



Abstract

coupled to hydride generation atomic fluorescence spectrometry
(HG-AFS) detection is exploited here for preliminary study of
cadmium speciation HPLC-HG-AFS is a effective detection method
for cadmium speciation, AFS is simple and fast in operation with low
running cost as compared to AAS and ICP-MS. Separation of Cd and
EDTA mixtures has been studied under different pH condition.

Keywords: HPLC, AFS speciation, signal acquisition and processing
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Figure 1. Types of atomic fluorescence transitions (a) Resonance
(b)Direct line (c) Stepwise line. Key: u = upper excited, m =
intermediate excited state, | = lower (usually ground) state
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