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ESS453 ADVANCED INSTRUMENTATION  

Course Outcomes: 
CO1 Describe the principles and applications of instruments under spectroscopy, 

nephelometry, turbidometry and chromatography. 

CO2 Understand the principles and applications of various instruments in the field of 

environmental science.  

CO3 Get the knowledge of applications of instruments in environmental sample analysis.  

CO4 Describe the applications of polarography in the environmental sample analysis.  

CO5 Understand radio-chemical techniques. 

 

UNIT I (13 hours) 

Optical methods: Various ranges of electromagnetic radiations, interaction of electromagnetic 

radiation with matter, UV-Visible spectroscopy: Theory, instrumentation and applications to 

environmental samples, optical fibers in spectroscopy. X-ray fluorescence, X-ray diffraction. 

 

UNIT II (13 hours) 

IR and NDIR spectroscopy: Molecular vibrations and vibration frequencies, special features 

of IR and NDIR instruments, applications for the environmental samples.  Continuous 

monitoring of CO using NDIR spectroscopy, Atomic Absorption Spectrophotometer: 

Principle, instrumentation and applications in environmental sample analysis. Atomic 

Emission Spectroscopy: Principle, instrumentation and applications of flame emission 

spectroscopy. 

 

UNIT III (13 hours) 

Nephelometry and turbidimetry: Principles and applications in the determination of 

turbidity of water. Thermoquality. Radio analytical methods: Radiochemical techniques - 

Principles and applications of neutron activation analysis and isotope dilution analysis. 

Polarography: Principles, instrumentation and applications of polarography in the 

environmental sample analysis. Solvent extraction, thin layer chromatography, gas 

chromatography, HPLC and Ion exchange chromatography. 
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