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Answer All Questions 

Ql. Complete the following Sentences: •••••• (2X10 =20) 

i). Hydration data would suggests AM(H+) < AM(Lt) but tn reality AM(H+) >> AM(Lt), this is because 

ii). For a two-phase system with a curved interface, the pressure of the phase on the concave side IS 

iii). When air (density, PI) and water (density, p2) is separated by a spherical interphase (with radius R) inside a 
glass capillary tube (with internal radii of r), the contact angle (0) on the glass is usually and 
radius R becomes and the expression for surface tension, y, is given by _______ _ 

iv). Liquid- vapor interface for a liquid in equilibrium with its vapor phase disappears when _______ _ 

v). Two measurable properties of a substance that changes with reduction in the particle size, driven by the surface 
energy of particles, are ________ _ 

vi). Species such as, , which have __________ , undergo chemisorption without 
dissociation, while spec1es such as undergo dissociation chemisorption, both are 
examples of adsorption processes. 

vii). Ionic surfactants below Krafft point (Tk) will have _________ and _________ _ 

viii).Antifoaming or water-in-oil emulsifiers use surfactants with _____ HLB number, while detergents 
require surfactants HLB number. 

ix). BET Isotherm is applicable for 
where the parameters 

__________ respectively. 

and the equation 1s g1ven as 
represents 

x). Langmuir isothenn predicts that the adsorbent surface is _________ at high pressures, and further 
change in pressure produces __________ _ 

Q2. (a) What is the significance of Nernst-Einstein and Stokes-Einstein relation and why are they important? (b) What 
does the Walden's rule verify? ...•.• (5) 
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Q3. Explain the effects that are taken into account in Kolrausch's law to establish the cYz dependenee,pf Am (as given 

Q4. 

by Onsager Equation) for a strong electrolyte. • ..... (5) 

(a)What do you understand when we say that a species i is positively or negatively adsorbed? (b) Derive and 
explain how the location of a planar dividing surface in a two phase, multi component system affects the surface 
excess of a species i? •..•.. (5) 
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QS. State (with example) the various types of solutes for a typical binary, two component system and TABULATE 
their expected trends in (a) surface tension, (b) surface excess, (c) relative adsorption, (d) concentrate of solute in 
the interface when the solute concentration in the solution is increased. • •.••• (5) 

Q6. The surface tension of ethyl acetate at 1 oc is 26.5 mN/m and its critical temperature is 523.2 K. Estimate its 
surface tension at 50 °C using the Katayama and Guggenheim equation. • •••.• (5) 

Q7. The surface tension of isoamyl alcohol (liquid "B") and its interfacial tension with water (liquid "A") at T = 25 °C 
are listed below. y8 is the pure tension of pure B, while YBCAl represents the surface tension of A that is saturated 
with B, andy AB represents the AlB interfacial tension. Given: the surface tension of water at 25 °C is 72.2 mN/m 

and Ys = 23.7 mN/m; YB(A)= 23.6 mN/m; YA(Bl= 25.9 mN/m; YAB = 5 mN/m ••••.• (5) 

(i) Calculate the work of adhesion between isoamyl alcohol and water. 
(ii) Calculate the work of cohesion between isoamyl alcohol and water. 
(iii) Calculate the spread coefficient for isoamyl alcohol on water and state if isoamyl alcohol will spread on 

water? 
(iv) Calculate the spread coefficient for water on isoamyl alcohol and state if water will spread on isoamyl 

alcohol? 
(v) Will either of the situations considered in parts (c) or (d) produce the "strange" behavior where a liquid 

initially spreads on the other, only to retract into a lens after the passage of timeZ .· 

Q8. A solution of KCI has conductivity (K) of 0.14088 S/m at 25 °C. A cell filled with this solution has a resistance of 
4.2156 n. Determine the conductivity (K) of HCl solution at 25 °C, using the same cell, which shows a resistance 
of 1.0326 Q. • ••••• (5) 

Q9. A moving-boundary experiment is done to measure the transference number of Li + ion in 0.01 moi/L LiCI. ln a 
tube having a cross-sectional area of 0.125 cm2

, the boundary moves 7.3 em in 1490 s using a current of I .80 X 

10·3 A. Calculate t+. . .••.. (5) 

QlO. Calculate the cross sectional area of a molecule (of Mol. Wt.= 359 g/mol), Sflg of which produces a film whose 
area at the pockel point is 28.6 cm2

• • ••••• (5) 
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