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ANALYTICAL CHEMISTRY: 
 

UNIT 1 
 
Instrumental methods of Analysis: 

 
 Principles and Applications of Extended X-ray absorption fine structure 
(EXAFS) – Surface extended X-ray absorption  (SEXAFS) – Atomic Absorption 
Spectroscopy (AAS) -  Flame Emission Spectroscopy (FES) .Turbidimetry – 
Theory and Applications. 
 
UNIT II 
 

Data and Error Analysis : 
  

Various types of Error – Accuracy, precision, significant figures – Frequency 
distributions, the binomial distribution, the Poisson distribution and normal 
distribution – Describing data, population and sample, mean, variance, 
standard deviation, way of quoting uncertainty, robust estimators, repeatability 
and reproducibility of measurements – Hypothesis testing, levels of confidence 
and significance, test for an outlier, testing variances, means t-Test, Paired t-
Test – Analysis of variance (ANOVA) – Correlation and Regression – Curve 
fitting , Fitting of linear equations, simple linear cases, weighted linear case, 
analysis of residuals – General polynomial equation fitting , linearizing 
transformations, exponential  function fit – r and its abuse – multiple linear 
regression analysis, elementary aspects. 
 
UNIT III 
 

Chromatography: 
 

 Solvent extraction – principles of ion exchange, paper, thin layer and column 
Chromatography techniques – Columns, adsorbents, methods, Rf  values, 
McReynold’s constants and their uses – HPTLC, HPLC techniques – 
Adsorbents, columns, detection methods, estimations, preparative column – 
GC-MS techniques: methods, principles and uses. 
 
UNIT IV 

Thermo analytical methods: 

Principles and applications of Thermogravimetry Analysis (TGA) – Differential 
Thermal Analysis (DTA), Differential Scanning Calorimetry (DSC). 
Thermometric titrations. 
 



UNIT V 
 

Electroanalytical techniques and Fluorescence spectroscopy:  
 
Electrochemical sensors, ion sensitive electrodes, glass – membrane electrodes, 
solid liquid membrane electrodes – ion-selective field effect transistors (ISFETs) 
– Sensors for the analysis of gases in solution – Amperometric gas sensors – 
Amperometric titrations: Principles- Apparatus –techniques – applications. 
 
Basic aspects of synchronous fluorescence spectroscopy – Spectral hole 
burning – flow cytometry – Instrumentation on fluorescence ratio – 
Fluorimeters (quantization). 
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