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COURSE SYLLABUS

Course Title :
Advanced Instrumental Analysis

Credits / Hours |3/3| Course Number [ IRequired [MElective

Course Description

For improving the students' English ability and practical skills, this course uses English textbook
and uses some published academic or industrial reports of instrumental analysis or equipment as
the teaching materials. This course includes some general and precious instrumental analysis and
their relative principles, equipment configuration, qualitative and quantitative methods, and
related technologies. After completion of this course, the students shall have a detailed
understanding not only on some common analytical instruments such as chromatographic
analysis (GC and HPLC), optical spectroscopy (FTIR, UV-vis, AA, AES, PL), thermal analysis
instruments (TGA, DSC, DTA), but also the expensive instruments such as Raman, SEM, TEM,
XRD and so on. The content of this course will also help students in the future to apply the
instrumental analysis on the separation, identification, qualitative and quantitative analysis for
materials in school and future work. In addition, the curriculum taught in each topic will include
the current state of development for the instrument and the actual discussion of the issues with
students, which can train students the ability to think independently and to keep the ability for
lifelong learning.

Course Topics

Topic Content

This topic describes many issues of gas chromatography (GSC, GLC),
Chromatographic liquid chromatography (HPLC), thin layer (TLC) and paper chromatography
Separations-GC,HPLC, |(PC), and GC/MS, including the principles of chromatography, important
GC/MS operating parameters, instrument configuration, detectors, analytical
methods, and their applications.

This topic describes many issues of molecular absorption spectrometry
Molecular Absorption such as UV-vis and FTIR, including the principles of molecular absorption
Spectrometry- UV-vis,  |spectrometry (Beer’s law), type of instruments, important operating

FTIR parameters, detection systems, analytical methods, and their
applications.
This topic describes many issues of molecular emission spectrometry for
Molecular Emission PL, including the principles of molecular emission spectrometry, type of
Spectrometry- PL instruments, important operating parameters, detection systems,

analytical methods, and their applications.




Atomic Emission
Spectrometry-
AA, AES, ICP/OES

This topic describes many issues of molecular emission spectrometry such
as AA, AES, and ICP/OES, including the principles of atomic emission
spectrometry, sample atomization, inductively coupled plasma, type of
instruments, interferences, important operating parameters, detection
systems, analytical methods, and their applications.

Light Scattering
Spectrometry- Raman

This topic describes many issues of molecular light scattering spectrometry
for Raman emission spectrometry, including the theory of Raman
spectroscopy, excitation system, instrumentation, important operating
parameters, detection systems, analytical methods, and their
applications.

Thermal Analytical
Techniques- TGA,DTA,
DSC

This topic describes three kinds of miscellaneous instrumental methods
of chemical analysis, including Thermogravimetry (TGA), differential
thermal analysis (DTA), and differential scanning calorimetry (DSC).
The principles, instrumentation, important operating parameters, and
their applications were discussed in this topic.

Nuclear Magnetic
Resonance-NMR

This topic describes the nuclear magnetic resonance (NMR) spectroscopy.
NMR is one of the most powerful tools for elucidating the structure of
chemical species. The theory of NMR, chemical shift, instrumentation,

important operating parameters, and their applications were discussed

in this topic.

X-Ray Spectrometry

This topic describes the atomic X-Ray spectroscopy that is based on
measurement of emission, absorption, scattering, fluorescence, and
diffraction of electromagnetic radiation. X-Ray Spectrometry is widely
used for the qualitative and quantitative determination of elements in
the periodic table. The principles, chemical shift, instrumentation,
important operating parameters, and their applications were discussed
in this topic.




