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CHE-242-MNP: Physical and Inorganic Chemistry Practical
Course Type: Minor (Practical) No. of Credits: 2

Course Outcomes

At the end of the course, student will be able to learn,

1. Recall experimental procedures, formulas, and theoretical principles related to kinetics,
thermodynamics, conductance, and coordination chemistry.

2. Explain the principles behind rate laws, enthalpy changes, conductometric titrations,
colorimetry, and coordination complex formation.

3. Perform laboratory experiments to determine reaction order, heat changes, cell constants,
and synthesize coordination compounds.

4. Interpret experimental data to evaluate reaction rates, calculate thermodynamic
parameters, determine ligand ratios, and analyze chromatographic separations.

5. Assess accuracy of results by comparing with theoretical values, validate Beer’s Law,
and evaluate coordination complex properties like color and magnetism.

6. Design and conduct experiments for synthesis, analysis, and characterization of

coordination compounds.

Course Contents

Section-1 : Physical Chemistry

A. Chemical Kinetics (Any two)
1. To determine the order of reaction between K>S>0Og and KI by half-life method.
2. Energy of activation of the reaction between K»S>Og and KI with unequal initial
concentration.
3. To study the kinetics of saponification reaction between sodium hydroxide and ethyl
acetate
4. To study the effect of concentration of the reactants on the rate of hydrolysis of an ester.

5. To study the kinetics of iodination of acetone.

B. Thermodynamics (Any Two)
1. Determination of heat capacity of calorimeter for different volumes.
2. Determination of enthalpy of neutralization of hydrochloric acid with sodium

hydroxide.

3. Determination of enthalpy of ionization of acetic acid.
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C. Electrolytic Conductance (Compulsory)

1.

To determine the cell constant of the given cell using 0.01 M KCI solution and hence
determine dissociation constant of a given monobasic weak acid.

To investigate the conductometric titration of Strong acid against strong base a) Strong
acid against strong base b) Strong base against weak acid. (standardization of base must

be performed with KHP)

Section-11: Inorganic Chemistry

Synthesis of Coordination compounds (any three)

Synthesis of sodium cobaltinitrite (a laboratory chemical) from Co(II) salt and NaNO2 salts.
Comment on colour and magnetic properties of the complex.

Synthesis of Potassium Tris(oxalate)Fe(IIT). Comment on colour and magnetic properties of
the complex.

Synthesis of Tris(acetylacetone)iron(Il) by green chemistry method by reaction between
Fe(OH)3 and acac. Comment on colour and magnetic properties of the complex. (Ref.- 5,6).
Synthesis of [Ni(NH3)6]Cl> from NiClo. Comment on colour and magnetic properties of the
complex.

Synthesis of [Cu(NH3)4]SO4, Comment on colour and magnetic properties of the complex.

Inorganic colorimetric investigations (Any two)

Estimation of Cu(Il) by complexation with R-Nitrso salt/ammonia by colorimetry:
Determination of linearity range for Cu?" using different ranges of Cu(1l) concentrations and
verification Beer’s law.

Prepare solution of Fe(Ill) and SCNof in different molar proportion, record their absorbance
and calculate equilibrium constant of [Fe(SCN)]** complex.

Solution state synthesis of [Ni(en)s]** complex and determination of i) Amax and calculate

10Dq ii) equilibrium constant of the same complex.

Determination Metal ligand ratio (any one)
Potassium Tris(oxalate)Fe(IIl) complex (From synthesized complex by volumetric method).

Fe(IIT) or Cu(Il)-Salicylic acid complex by colorimetric method.

Determination of transition metal ions by paper chromatography using colour

forming ligands.
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