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Paper Code Paper Title 

 

Credits 

412801 Physical Chemistry 

 

4 

412803 Organic Chemistry 

 

4 

412805 Inorganic Chemistry 

 

4 

412807 Agricultural Chemistry 

 

4 

412809 Nuclear Chemistry 

 

4 

412811 Chemical Spectroscopy 

 

4 

412813 Coordination and Organometallic Chemistry 

 

4 

412814  Practical: (Any 3 Experiments: 30×3=90, 

Lab Note Book + Viva-voce Marks: 10;  

6 hours duration each day) 

 

4 

Any 3 (Three) Experiments 30×3=90  

 

 

 

  

Physical Chemistry Experiments (1 day)  

 

 

 

 

 

(5+5)=10 

Organic Chemistry Experiments (1 day) 

Inorganic Chemistry Experiments (1 day) 

Industrial Chemistry Experiments (1 day) 

Quantitative Inorganic Analysis Experiments 

(1 day) 

Lab Note Book + Viva-voce 

Total=  32 

 



Detailed Syllabus 

 
Course Code: 412801 ----- Credits: 4 Class Hours: 120hrs. 

Course Title : Physical Chemistry 

 

1. Kinetic theory of gases: Van der Waals equation and its application to continuity of state and 

liquefaction of gases, Equation  corresponding state, other gas equations diffusion and 

viscosity gases. Determination of Avogadro’s number. 

2. General treatment of liquids: Surface tension, viscosity etc. Structures of liquids. 

3. Colligative Properties : Thermodynamic derivation of coligative laws: Scope and limitation 

of colligative properties.  

4. Thermodynamics: Scope and limitation of thermodynamics. Entropy and free energy 

changes in chemical and physical processes. Clausius-Clapeyron equation and its application 

to equlibrium processes. Reaction isotherm and isochore, Gibbs absorption equation. Partial 

molal quantities, General  tretment o Third law of thermodynamics.   

5. Chemical Kinetics: Determination of order of reactions, theories of reactin rates including 

theory of absolute reactions rate; the probability factor, chain reaction. 

6.  Photochemistry: The laws of photochemistry: low and high quantum yields; fluorescence 

and phospho rescence; primary light absorption processes and secondary chemical reactions; 

study of some photosensitized reactions; photochemical reactions; photosensitization and 

photosensitized reactions; photochemistry euilibrium; photoreactions in solids. 

7. Electrochemistry: Theories of electrolytic dissociation applications of conductance 

measurements, Transport number. 

 a) Concept of activity and activity coefficients and their measurements. Theories of strong 

electro lytes with special reference to Debye Huckel theory. 

 b) Dissociation constants of monobasic and polybasic acids and their measurements. 

Electrochemistry of non-aqueous solvents. 

8. Phase equilibria: The phase rule and its application; solid liquid vapour equlibria in one 

component system; binary liquid system; Duhem-Margufes equation, distillation of binary 

liquid mixtures; fractional distillation; partly micible liquid mixtures; solid-liquid systems of 

two components with and without compound formation; systems involving a salt and water. 

9. Colloids and Surface chemistry: General methods of their preparation; classification and 

general properties; stability of colloids; eletrokinetic phenomena properties of gels, Colloidal 

eletrolytes; emulisions, their preparations and specific properties, stability of emulsion. 

10. Surface phenomena: Adsorption theories of Langmir and others: absorption at the surface 

of solution; Gibbs isotherm; surface film. adsorption of solid from solution, electrocapillary 

phenomena. 

 

 

 

 

 

 

 

 

 



 

Books Recommended:  

 

1. Afinolley   : An Introduction to Physical Chemistry 

2. Daniels and Alberty : Physical Chemistry 

3. A. R. Chowdhury  : Chemistry Fundamentals 

4. Haque & Nawab  : Principles of Physical Chemistry 
5. byiæj nK I gwni DwÏb  : †fŠZ imvqb cwiwPwZ 

6. wmivRyj Bmjvg   : cÖv_wgK †fŠZ imvqb   

7. cvj I PµeZx©   : †fŠZ imvqb   

8. cvwjZ   : †fŠZ imvqb   

 

 

Course Code: 412803 ----- Credits: 4 Class Hours: 120hrs. 

Course Title : Organic Chemistry 

 

1. Comparative Study of Organic compounds: A comparative study of chemistry of a) 

 aliphatic b) alicyclic c) aromatic and d) heterocyclic compounds. 

2.   Factors affecting reactivity of organic molecules: Electronegativity, inductive effect, 

 Insperconjugation, conjugation and steric effect. 

3.  A board concept of the mechanisim of substitution, elimination and addition reactions. 

4.   Name reaction: Adetailed study of the more important name reaction like Wurtzfittig, 

 Ullmann, Claisen, Reimer-Tiemann. Aldol condensations, Friedel-Craft, Grignard, Diels-

 Alder, Arnat-Eistert, Reformatsky, Perkin, willgeordt-Mannich Reaction etc. and of various 

 methods of oxidation and reduction lile Oppenauer oxidation, Wolff-Krishner. Clemmenson 

 reduction, Meerwein Pondorff reduction, Rosenmund reduction etc. 

5.   Isomerism: A general treatment of different types of isomerism, optical isomerism and 

 geometric isomerism. Conformations, tautomerism and configuration. 

6.  Structure of natural products: 

  i) A general knowledge of the methods of determining the structure of organic compounds 

 with reference to natural products 

  ii) Isolation, purification and determination of constitution of  

  a) alkaloids, atropine, papaverine, nicotine and ephedrine 

  b) the puurines 

  c) the terpenes and camphor 

 

7. Carbohydrates: Classification, monosacccharides including their stereochemical 

 relationship and constitution of glucose and fructrose. disaccharides: sucrose and maltose. 

8.   Amino acids and polypeptides: Their synthesis, properties and reactions.  

9.   Urides and Purines: Isolation and purification of purine bases; structure and synthesis of 

uric acids, structures of important derivatives of purines; adenine, xanthine, guanine, 

nucleotides; nucleosides and nucleic acids.  
 

10.  Colouring Matters: Isolation, purification and structure of anthocyanines, flavonoids and 

carotenoids.  
 



11. Steroids: Occurrence, classification and detection of steroids. structure elucidation of 

steroids with reference to β-sitosterol and cholesterol  
 

 

 

Books Recommended: 

1. I. L. Finar   : Organic Chemistry (Vol.I) 

2. J. Conant   : The Text Book of Organic Chemistry 

3. Ahmad & Miah  : Organic Chemistry   

4. English & Cassidy  : Principles of Organic Chemistry 

5. A. Khaleque  : Organic Chemistry   

6. cvj I PµeZx©   : ‰Re imvqb 

7. iex›`ªbv_ †Nvl   : ‰Re imvqb  

8. byiæj nK I gwni DwÏb  : ‰Re imvqb cwiwPwZ 

9. R.D. Guthrie and John Honeyman           : An Introduction to the Chemistry of Carbohydrates 

10. Davison     : Carbohydrate Chemistry  

11. Stock and Rice    : Chromatographic Methods 

12. Fieser and Fieser    : Steroids  

13. Van Nostrand      : Chemistry of Alkaloids Pelletier  

14. O.P. Agarwal. Vol-I & II, GOEL. Publishing House, Meerut. India :  Organic Chemistry, 

 Chemistry of Organic Natural Products 
 

 

Course Code: 412805 ----- Credits: 4 Class Hours: 120hrs. 

Course Title : Inorganic Chemistry 

 

1. Modern concepts of atomic structure: Bohr’s theory and its modifications; quantum 

numbers and Pauli-exclusion principle; nature of elections in atoms, uncertainty principle. 

wave equation. physical significance of orbitals probability distribution and energy levels. 

2.  Periodic classification of elements: Modern basis of classification and usefulness. 

3.  Detailed study of the bond types: The electrostatic force of attaction, ionic bond, lonization 

potential, electron affinity, electronegativity, size of ions, ionic structures, inter-atomic 

distance and their relationship with the structure of molecules and crystals, the valence-bond 

theory, the molecular orbital theory. directed valency hybridisation. bond energies.  

4.  Study of the First Period: Li, Be, B, C, N, O and F. 

5.  Chemistry of following metal: Isolation, Properties & applications of (a) Germanium, (b) Ti     

 tanium (c) Chromium, (d) Berllium and (e) Platinum. 

6. Chemistry of the transition elements: Lanthanides and actinides. general chemistry, 

electronic configuration, position in the perodic table: separatin techniques, relationship of 

lanathandies and actinides.  

7. Chemistry of hydrides: Classification, properties, structure of boron hydrides.  

8. Chemistry of silicon and its compounds. 

9. Study of the following classes of compounds 

 a) Peroxides and peroxy compounds 

 b) Oxides and oxyacids of phosphorus 

 c) Haogens: Interhalogen compounds and polyhalides 
 



 

 

Books Recommended: 

1. S. Z. Haider   : Introduction to Modern Inorganic Chemistry 

2. G. S. Gilreath  : Fundamental Concept of Inorganic Chemistry 

3. T. Moellar   : Inorganic Chemistry   

4. G †K Gm Avng`  : A‰Re imvqb 

5. mv‡qg G jwZd   : A‰Re imvqb 

6. byi“j nK I gwni DwÏb  : ‰Re imvqb cwiwPwZ 

7. iex›`ªbv_ †Nvl   : A‰Re imvqb  

 
Course Code 412807 ----- Credits: 4       Class Hours: 120hrs. 

Course Title Agricultural Chemistry    

 

1. Pesticides: Its importance, classification with examples 

2. Important insecticides, acaricides, nematocides, moluscicides, rodenticides, herbicides, 

fungicides etc.  

3. Toxicity of Pesticides: Lethal dose, toxicsurblethaldose, LD50, ED50, EC50 etc.  

4. Formulation of Pesticides: Grannular, wettable powder, emulsion etc.  

5. Metabolism of pesticides in biological system, detoxification of pesticides and their 

metabolites in the environment  

6.  A brief introduction of organochlorine compounds as pesticides with reference to lindane, 

heptachlor., DDT, endosulphane etc. The mechanism of action of organochlorine compounds 

in the biological system, detoxification of the organochlorine and the residual effects in the 

environment.  

7. A brief introduction of organophosphorous compounds and carbamates and their mechanism 

of actions in the biological system, their metabolism and cause  of resistance in the insect 

system.  

8. Studies of a few pesticides: Metaphos, bromophos, metathion, diazinon, melathion, carbaryl, 

pirimicarb etc.  

9. Insect attractant, repellant, chemosterile retardants etc.  

10. Natural pesticides: Pest control by compounds from natural products. Pyrenthrines, 

rotenone, glucosoinolates, azadirectin etc.  

11. Pest control by pheromones. advantage of using pheromones over synthetic pesticides.  

12. Fertilizer industries: Plant nutrients, classification of fertilizers, natural inorganic fertilizers, 

nitrogen fixation, artificial fertilizers, manufacture of ammonia and urea, action of urea as 

fertilizer, potassium fertilizer, calcium phosphate and other phosphatic fertilizers and NPK 

fertilizer. 

 

 

Books Recommended:  

1. G. S. Gruzdyev VA. Zinchenko, V.A.   : The Chemical Protection of Plants  

 Kalinin, R.I. Slovisov, Mir Publishers          

Moscow.  

 

 



 

 
 

Course Code 412809 ----- Credits: 4       ClassHours:120hrs 

Course Title: Nuclear Chemistry       

 

1. The atomic nucleus and its properties: Atomic nucleus and its constituents, nuclear radius 

and nuclear density, nuclear force, mass defect, packing fraction, binding energy, nuclear 

spin and moments, nuclear potential, concepts of nuclear structure - shell model, nuclear 

statistics, nuclear stability, nuclidic mass and atomic mass, nuclear mass and energy 

correlation, classification of nuclides. 

2. Radioactivity and radioactive decay laws: Radioactivity, units of radioactivity, natural and 

artificial radioactivity, radioactive decay, kinetics of radioactive decay, half-life and average 

life, radioactive decay series, radioactive equilibria, comparison between radioactive 

equilibrium and chemical equilibrium. 

3. Nuclear reactions: Nuclear reactions and their comparison with chemical reactions, types of 

nuclear reactions, conservation laws, energetics of nuclear reactions, nuclear reaction cross-

section, excitation function, nuclear reactions mechanisms, nuclear fission and liquid drop 

model, fissionability parameters, the mass, charge and kinetic energy distributions in thermal 

neutron induced fission of 
235

U, practical application of nuclear fission, nuclear fusion, 

controlled nuclear fusion, importance of nuclear fusion. 

4. Interaction of radiation with matter and detection of nuclear radiation: Modes of 

interactions, interactions of gamma radiations and charged particles with matters, 

Bremsstrahlung radiation, Ĉerenkov radiation, beta backscatter, the Auger process, radiation 

detection, measurements of radiations with ionization chambers, proportional counter, Geiger 

Müller counter, NaI(Tl) scintillation detectors. 

5. Nuclear reactors: The fission energy, fission cross-sections and threshold, fission neutrons, 

the reproduction factor, Fermi’s four factor formula, major components of a reactor, the 

classification of reactors, reactor power, critical size of a thermal reactor, excess reactivity 

and control, breeder reactors, application of reactors. 

6. Accelerators: Working principles, basic components and utilization of Van de graaff, 

tandem Van de graaff, cyclotron and synchrotrons accelerators. 

7. Production and uses of radioisotopes: General principles of production of radioisotopes, 

radiochemical separation and purification of isotopes, uses of radioisotopes. 

8. Nuclear and radiochemical methods of analysis and their applications: Radiotracer, 

geochronology and radioactive dating, isotope dilution method in chemical analysis, neutron 

activation analysis of trace elements.  

9. Safety: Radiation exposure, radiation dose, dose equivalent, quality factor, simple 

calculation of radiation exposure and radiation dose for γ- and β-rays, radiation hazards, 

radiation protection and control, radioactive wastes and their management. 

Books Recommended: 
1. W. D. Ehmann and D. E. Vance,   : Radiochemistry and Nuclear  

John Wiley & Sons, Inc      Methods of Analysis      

2. G. Friedlander, J. W. Kennedy,   : Nuclear and Radiochemistry 

E. S. Macias and J. M. Miller,  

John Wiley & Sons  

3. B. G. Harvey, Prentice-Hall Inc   : Introduction to Nuclear Physics and Chemistry 

4. H. J. Arnikar, Wiley Eastern Ltd   : Essentials of Nuclear Chemistry 



5. G. R. Choppin and J. Rydberg,   : Nuclear Chemistry and its Applications 

Oxford: Pergamon 

 

Course Code  412811 ----- Credits: 4   Class Hours: 120hrs 

Course Title Chemical Spectroscopy     

 

 1. Electromagnetic radiation: The natural of electromagnetic radiation, emission and 

absorption spectra; spectrometers, basic components of dispersive spectrometers, modulation 

technique, transmittance and absorbance, representation of spectra, spectral peaks, Intensities, 

width and resolution, signal to noise ratio and signal averaging, Fourier transform technique 

and its advantages.  

2. Rotational spectroscopy: Rotation of molecules and the classification of rotating molecules 

with radiation, microwave spectrometer, rotational energies of liner rotators, distribution of 

molecules and rotational spectra centrifugal distortion, symmetric top molecules and their 

rotational spectra, effect of isotopic substitution, Stark effect and its use in microwaves 

spectrometers, determination of molecular geometry from microwave spectra.  

3.  Infrared spectroscopy: Vibration in molecules, normal modes, harmonic and anharmonic, 

potential energy diagrams, Morse equation; vibrational energy, dissociation energy of 

diatomic molecules, population of vibration levels, transition probabilities, fundamental, 

overtone and hot band transitions, combination and different bands, Farmi resonance, 

vibration – rotation spectra of gaseous molecules, P.Q and R branches: parallel and 

perpendicular vibrations, infrared spectra of polyatomic molecule, characteristic group 

vibrations and skeletal vibrations, shifts in group frequencies.  

4.  Ultraviolet-visible spectroscopy: Electronic states of molecules, spectra of simple gaseous 

diatomic species and their vibrational course structure, Frank-condon principle and intensities 

of spectral lines, dissociation energy; pre-dissociation, spectra of species in condensed phase, 

various electronic transitions in organic and inorganic species, width of electronic bands, 

effect of solvent on band width and band position, chromospheres, bathochromic and 

hypochromic shifts, auxochromes.  

5.  Raman spectroscopy: Raman effect, classical and quantum concept of Raman scattering, 

Criterion of Raman activity, Raman spectrometers. applications of Raman spectroscopy.  

6.  Principles of resonance spectroscopy: Electron spin and nuclear spin, effect of magnetic 

field on the energies of spinning electrons and nuclei, the Larmor precession, resonance 

absorption of radiation through spin flipping; relaxation time’s, NMR spectroscopy: election 

density at the nucleus, the chemical shift, and scales of chemical shift, the coupling of nuclear 

spins, the coupling constant, exchange phenomenon in chemical analysis by NMR techniques. 

ESR spectroscopy: the g-factor, hyperfine splitting. determination of electron density from 

ESR spectroscopic studies.  

7.  Mass spectrometry: Theory, spectrometer, electron impact (EI), chemical ionization (CI), 

desorption ionization (DI), fragmentation process, molecular ion identification, interpretation 

of mass spectra, instrumentation of mass spectrophotometer. 

 

Books Recommended:  

1. G.M. Barrow   : The structure of Molecules 

2. G.M. Barrow   : Introduction of Molecular Spectroscopy 

3. C.N. Banwell   : Fundamental of Molecular Spectroscopy  



4. L.J. Bellamy   : The Infrared Spectra of Complex Molecule  

5. Rao     : Ultraviolet and Visible Spectroscopy 

6. Rayfmond Chang   : Molecular Spectroscopy  

7. Hertzberg    : Spectra of Diatomic Molecule  

8. P.W. Atkins   : Physical Chemistry 

 

 

Course Code  412813 ----- Credits: 4     ClassHours: 120hrs. 

Course Title Coordination and Organometallic Chemistry   

 

1. Transition and inner transition elements: Transition elements, main and inner transition 

elements, their positions in the periodic table, main transition elements: general 

characteristics, melting and boiling points, variable oxidation states, color of complex ions, 

magnetism - origin of paramagnetism and diamagnetism, magnetic susceptibility, Curie's 

law, Curie-Weiss law, techniques of magnetic measurements, Gouy balance, ferromagnetism 

and antiferromagnetism, lanthanides and actinides.  

2. Concept of coordination compounds: Coordination compounds, double salts and 

coordination compounds, coordination sphere, coordination number, ligand types, properties 

of ligands, nomenclature of coordination compounds, isomerism in coordination compounds 

– structural isomerism and stereo isomerism, stability.  

 

3. Bonding in coordination compounds: Coordination bond, Werner’s coordination postulate, 

limitations of Werner’s postulate, Sidgwick’s electronic concept, application of EAN rule, 

limitations of Sidwick’s concept, assumptions of valence bond theory (VBT), hybridization 

and geometry of complexes, inner orbital and outer orbital octahedral complexes, limitations 

of VBT, important features of crystal field theory (CFT), orbital splitting and electron spin, 

factors influencing the magnitude of 10dq, spectrochemical series, high and low spin 

complexes, crystal field stabilizing energies of d
n
 configuration (n = 0 to 10), four and six 

coordination preferences, magnetic moments, color of transition metal complexes, distortion 

of octahedral complexes and Jahn-Teller theorem, limitations of CFT, ligand field theory 

(LFT), molecular orbital theory (MOT), MOT as applied to octahedral complexes, 

comparison of different theories.  

 

4. Reactions and mechanisms in coordination chemistry: Inert and labile ligands, 

substitution reactions, types of substitution reactions, nucleophilic substitution reactions, 

association, dissociation and interchange mechanisms, factors affecting the rate of 

substitution reactions, acid and base hydrolysis reactions, the conjugate base mechanism, 

stereochemistry of octahedral substitution, substitution in square planar complexes, trans 

effect – theories of trans effect, uses of trans effect, substitution in tetrahedral complexes, 

fluxionality in coordination compounds. 

 

5. Metal carbonyls and nitrosyls:  Pi-acid ligands and pi-acid complexes, metal carbonyl and 

metal nitrosyl complexes, preparation and properties of metal carbonyl and nitrosyl 



complexes, M-C-O and M-N-O bonding, bridging and terminal COs and NOs, infrared and 
13

C NMR analysis of carbonyls and nitrosyls, biological role of nitrosyl compound.  

   
6. Organometallics and their catalytic aspects: Introduction, general characteristics, ligands 

in organometallic chemistry, 18- and 16-electron rule, stability of organometallic 

compounds, classification of organometallic compounds, preparative routes for metal-carbon 

bond formation, bonding between metal atoms and organic pi systems, structures of Zeise's 

salt and ferrocene, organometallic reactions – ligand dissociation and substitution, oxidative 

addition, reductive elimination, carbonyl insertion, homogeneous catalysis, hydrogenation by 

Wilkinson's catalyst, hydroformylation, heterogeneous catalysis, Ziegler-Nata 

polymerizations, water gas reactions, Fisher-Tropsch reaction. 

 

 

Books Recommended: 

1. J. E. Huheey, E. A.  Keiter, and R. L. Keiter,     : Inorganic Chemistry 

Harper Collins College Publishers. 

2. F. A. Cotton, G. Wilkinson, C. A. Murillo and     : Advanced Inorganic Chemistry 

M. Bochmann, John Wiley & Sons, Inc. 

3. S. Z. Haider, Students’ Publications         : Selected Topics on Advanced  

             Inorganic Chemistry 

4. D. F. Shriver, P. W. Atkins and C. H. Langford,     : Inorganic Chemistry 

Oxford University Press. 

5. A. A. Frost and R. G. Pearson, John Wiley & Sons  : Kinetics and Mechanism 

6. M. L. Tobe, Thomas Nelson and Sons Ltd                     : Inorganic Reaction Mechanisms  
 

  

Course Code: 4128014 ----- Credits: 4   

Course Title : Practical: (Any 3 Experiments: 30×3=90, 

Lab Note Book + Viva-voce Marks: 10;  

                                  6 hours duration each day) 

 

 

Physical Chemistry Experiments (1 day)   Marks: 30 

 
1. Determination of molecular weights: 

 a) Vapour density method 

 b) Cryoscopy 

 c) Vapour presure lowering 

 d) Osmiotic pressure 

2. Distribution Law: 

 a) Partition co-efficient 

 b) Molecular association or dissociation 

 c) Equilibrium constant of reactions. 

3. Thermochemical measurements: 

 a) Heat of reaction 

 b) Heat of solution-direct method 



 c) Heat of solution from solubility measurements 

 

 

4. Adsorption experiments: 

 a) Adsorption from sotution 

 b) Adsorption of gases on Solids 

5. Viscosity and density measurements. 

6. Reaction kinetics:  

 a) Inversion of sucrose-Polarimetry 

 b) Decomposition of acetal or diacetone-alcoholdaltometry 

 c) Conductivity methods 

7. Phase equilibria: 

 a) Critical solution temperature-with and without impurity. 

 b) Fractional distillation-use of a refractometer 

 c) Study of cooling curves. 

8. Surface phenomena: 

 a) Gibb’s adsorption isotherm by surface tension measurements 

 b) Surface film, use of Langmuri trough 

9. Electrochemical measurements: 

 a) Conductance measurements 

  i) Cell constant 

  ii) Solubility of sparingly soluble salts 

  iii) Equivalent conductance 

  iv) Conductometric titrations (any three) 

 b) E.M.F. Measurements 

  i) Single electrode potential 

ii) Potentiometric titrations, acid base, precititation and oxidation-reduction reaction 

  iii) Determination of activity co-efficient of an electrolyte 

 c) Transport number measurements 

 d) Determination of decomposition potential of electrolytes. 

 

Organic Chemistry Experiments (1 day)   Marks: 30 
 

 

(a) Identification of the following  groups of compounds given singly; hydrocarbon, alcohol,   

aldehyde, ketone, acid, ester, phenol, nitro compounds, secondary and tertiary amines, amides, 

substituted amide, purines mercaptan, sulfide etc. 

 

(b) Preparation of the following: Methyliodide, acetylchloride, nitrobenzene aniline, 

acetanilide,  p-nitroanline, p-iodotoluene, sulphanilic acid, cinnamic acid, anthranilic acid, 

anthranilic acid, lactose from milk, benzoic acid. 

 

 

 

 

 



 

 

 

Inorganic Chemistry Experiments (1 day)   Marks: 30 
 

 

1. Oxidation-Reduction titrations involving the use of standard solutions of  KMnO4, K2Cr2O7, 

Mohr’s salt, KBrO3 Na2S2O3 etc. determination of Fe, Cu, lodide etc in solutions. 

2. Determination of Ag and CI by Volhard’s method 

3. Gravimetric determination of the following: Sulphur, Copper, Nickel, Mangnesium and Zinc. 

4. Complexometric titrations of Ca, Mg, Cu etc. 

5. Quantitative separation and determination of mixtures such as (a) Cu and Zn (b) Fe and Mn   

(c) Ca and Fe (d) SO4 and a metal etc. 

6. Preparation of typical inorganic compounds such as potassium cabaltinitrite, sodium     

bicarbonate, sodium thiosulphate, potassium chromate, feric alum, Mohr’s salt, Erdman’s salt, 

chrome alum, potash alum, chrome yellow. 

 

 

Quantitative Inorganic  Experiments(1 day),   Marks: 30 
 

1. Titrimetric or Valumetric analysis: Acidimetry-alkalimetry: standardising sodium 

hydroxide solution using solution of oxalic acid as a primary standard titrant, Standardising 

hydrochloric acid using standard sodium hydroxide solution, determination of carbonate in 

washing soda using phenolphthalcin indica tor, determination of bicarbonate in banking 

powder using methyl orange indicator as end point, determination of carbonate and 

bicarbonate in a mixture, determination of vitamin c in a vitamin c tablet, determination of 

acetic acid in vinegar, determination of acetylsalicylic acid in aspirin,  determination of total 

acid and ascorbic acid in lemon juice. 

2. Oxidation-Reduction titrations: Standradising potassium permanganate using standard 

oxalic acid solution, determination of Fe(II) using standard permanganate solution, 

determination of Fe(II) using potassium dichromate solution as primary standard titrant, 

determination of Fe(III) using dichromate solution, determination of Fe(II) and F(III) in a Fe 

(II) – Fe(III) mixture. 

3. Iodometric titration: Standradising sodium thiosulphate solution using dichromate solution, 

Iodometric determination of copper, Iodometric determination of Fe(III) using Cu2I2 as 

catayst, determination of available chlorine in bleaching powder, determining the oxidising 

capacity of a household cleaner. 

4. Complexometric or largely EDTA titrations: Standard EDTA solution, determination of 

zinc, magresium using Eriochrome Black T as indicatir mickle using murex de as indicator, 

determination of aluminium by back titration, determination of calcium by substitution 

titration. determination of Ca in egg shells. 

5. Analysis of mixtures: Separation and determination of coper and nickel; iron and manganese; 

copper and zinc, iron and calcium, chromium and nickel form the respective binary 

admistures. 

 



 

 

 

Industrial Chemistry Experiments (1 day)    Marks: 30 
 

1. Analysis of water 

a) Hardness: Temporary and Permanent  

b) Chlorine  

c) Iron  

d) Dissolved oxygen. 

 

2. Estimation of cane sugar and glucose by different methods 

 

3. Analysis of oils and fats 

a) Saponification value 

b) Iodine value 

c) Acid value 

 

4. Soap Analysis 

a) Moisture 

b) Total alkali and acid 

 

5. Estimation of nitrogen by kijeldahl method. 

 

Lab Note Book + Viva-Voce, (5+5)=10. 


