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. Explain very briefly of the following (ANY FIVE): [5x3=15]
Factors affecting extent of adsorption
Adsorption Isobar
Adsorption from solution
Heat of adsorption
Gibbs Duhem equation
Roughness Factor
Surface area of porous material
Kinetics of chemisorptions
Joule Thompson effect
Chemical activity
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estion 2: Attempt ANY THREE of the following: [5x3=15]

Describe four laws of thermodynamics?
Discuss the partial molar functions and it's physical significance?

Explain fugacity and fugacity coefficient? How to we experimentally determine it?

10 moles of an ideal gas expand isothermally and reversible from a pressure of 10atm to 2 atm at
300k. What is the largest mass which can be lifted through a height of 1 metre in this expansion?
Calculate w and Au from the conversion of one mole of water at 100°c to steam at latm pressure.
Heat of vapourisation of water at 100° ¢ is 40670 J/mol.
Discuss the Clausius-Clapeyron equation?

estion 3: Attempt ANY THREE of the following: [5x3=15]
Show that for an ideal gas, the work differential dw is not an exact differential. (3 marks)
Show that is an isothermal expansion of an ideal gas (a) Au =0 and (b)AH=0.
One mole of an ideal mono-atomic gas at 27° ¢ expands reversibly and adiabatically from a
volume of 10 dm’ to volume of 20dm®. Calculate I) q i) Au iii) w and iv) AH . Assume that C, =
3/2k.
One mole of an ideal gas is heated from 100k to 300k. Calculate As if (a) the volume is kept
constant (b) the pressure is kept constant. Assume that Cv= 1.5k.
Differentiate between Chemisorption and Physisorption?

estion 4: Attempt ANY THREE of the following: [5x3=15]
Describe the different type of adsorption curves?
Explain the classical Freundlich Adsorption Isotherm and discuss its limitation?

Describe the experimental methods of determining gas adsorption?
Explain the Langmuir Adsorption isotherm and discuss its limitation?
Write the B.E.T equation and write the failures

estion 5: Attempt ANY THREE of the following: [5x3=15]
Write the Gibbs adsorption equation
Discuss the experimental methods for the determination of surface area?
Discuss the applications of adsorption
Test graphically the applicability of the Langmuir isotherm to the following data referring to the
adsorption of a gas on charcoal

pressure 100 200 500 900
(x/m) 1.56 1.97 2.29 2.14
From your graph calculate the value of k; and k; [4x1=4]




E. Freundlich gave the data for the adsorption of a acetic acid on blood charcoal

Concentration | 0.0181 0.0616 0.2677 0.8817 2.785
(x/m) 0.457 0.801 1.55 2.84 3.76
1
Obtain the constants k and n in the Freundlich equation (;T;) = k(cn)

Terms have their usual meaning

Avogadro number: Nx=6 x10%/mol;

Universal gas constant: R=8.31x10 erg/mol/K;
Boltzmann Constant: kg =1.38x10"'® erg/K




