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中南财经政法大学课程教学大纲

Course Syllabus of

Zhongnan University of Economics and Law

	Course Title: Modern Environmental Instrument Analysis

	Course Code
	
	Semester
	1st

	Teaching Hours
	32
	Credits
	2

	Prerequisites
	Analytical Chemistry, Environmental Monitoring

	Instructor Information

	Name
	Ruixiang Feng
	Email
	80511326@qq.com

	Institute
	School of Information and Safety Engineering

	Applicable Object
	International Students

	Course Objectives
	This course is a fundamental course of environmental science and engineering major. By carefully learning this course, students will discover the types of instruments that are available and their strengths and limitations. Through the study of this course, students can master the concept, purpose and development of modern environmental instrument analysis. Techniques and approaches are rapidly changing as well as the conceptual thinking used to design monitoring networks. For example, geostatistics were not widely applied 20 years ago, but they are commonly used today. Single media sampling programs used to be the norm 20 or more years ago, but today it is far easier to find monitoring programs that are multimedia in nature than are single media—as witnessed by the makeup of this book. The main content is concluded as below: Introduce simplified diagram of an instrument: source, sample, phenomena, detector; Discuss data domains; Discuss the necessity of calibration; Compare the relative merits of calibration curve, standard addition, and internal standard methods; Discuss criteria that can help in selection of analytical technique.

	Course Description

(200 words)
	Today, there is a wide and impressive array of powerful and elegant tools for collecting qualitative and quantitative information about the composition and structure of matter. Students of chemistry, biochemistry, physics, geology, the life sciences, forensic science, especially environmental science need to develop an understanding of these instrumental tools and their applications to relevant analytical problems in these fields. This course is designed to meet the needs of these students of analytical instruments. When instrument users are familiar with the fundamental principles underlying modern analytical instrumentation, they can make appropriate choices and efficient use of these measurement tools. For any given analytical problem in environmental science, a seemingly bewildering number of alternative methods exist for obtaining the desired information. By understanding the advantages and limitations of the various tools, suitable choices can be made, and the user can be attuned to limitations in sensitivity, precision, and accuracy. In addition, users of instrumental methods should be aware of the various techniques for calibrating and standardizing instruments, and validating the measurements made. It is therefore our objective to give students a thorough introduction to the principles of instrumental analysis, including spectroscopic and chromatographic methods. 

The course is divided into three parts: Part 1 (chapters 1), Part 2 (chapters 2 to 5) and Part 3 (after Chapter 5). The first part describes an overview of Chromatography and Spectroscopy, and gives the fundamentals and classifications of the instrumental analysis about environmental science. The second part describes some kinds of the spectroscopy, including UV-visible Absorption Spectrometry, Molecular Luminescence, and Atomic Spectrometry; The third part introduces the Chromatography.

	Assessment Methods
	homework and final paper


	Textbooks and References
	1. Principles of Instrumental Analysis, 7th edition, 2016

2. 环境仪器分析（第二版），韩长秀，化学工业出版社，2018


	Course planning

	Chapter 1
	1. An overview of Chromatography and Spectroscopy

	Chapter 2 
	2. Spectroscopy
2.1 Fundamentals of Spectroscopy
2.2 Classification of Spectroscopy
2.3 Spectroscopic Measurements
2.4 Components of Optical Instruments
Questions for this chapter:
1. What is the difference between Chromatography and Spectroscopy?
2. Fundamentals and classification of Spectroscopy?


	Chapter 3
	3. UV-visible Absorption Spectrometry
3.1 Fundamentals of UV-visible Absorption Spectrometry
3.2 Beer's Law
3.3 Components of UV-visible Absorption Spectrometry
3.4 Application of UV-visible Absorption Spectrometry 1
3.5 Application of UV-visible Absorption Spectrometry 2
Questions for this chapter:
1. What are the main features of UV-visible Absorption Spectrometry?
2. What is Beer's Law?
3. How to use the qualitative and quantitative method of UV-visible Absorption Spectrometry?


	Chapter 4
	4. Molecular Luminescence
4.1 Fundamentals of Molecular Luminescence
4.2 Properties of Luminescence
4.3 Instrumentation
Questions for this chapter:
1. What is main applications of Molecular Luminescence?
2. How do master properties of Luminescence?
3. What is the structure of the instrumentation?


	Chapter 5
	5．Atomic Spectrometry
5.1 Atomic Spectrometry
5.2 Fundamentals of Optical Atomic Spectroscopy
5.3 Properties of Optical Atomic Spectroscopy
5.4 Application of Atomic Absorption Spectrometry
Questions for this chapter:
1. What are the main fundamentals of Optical Atomic Spectroscopy?


	Chapter 6
	6. Chromatography
6.1 Fundamentals of Chromatography
6.2 Theory of Band Broadening
6.3 Gas Chromatography
6.4 High Pressure Liquid Chromatography
Questions for this chapter:
1. The purpose and significance of Chromatography?
2. What is the difference of Chromatography and High-pressure Liquid Chromatography?



