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INSTRUCTIONS: Answer guestion one and any other two questions.

QUESTION ONE (30 MARKS)

a) What do you understand by each of the following terms? (7 Marks)
i. Shape-selective catalysis
ii. Surface tension
iii. Surface excess
iv. Isoelectric point
v. Electroosmosis
vi. Newtonian fluid
vii. Rheology
b) The volume of nitrogen gasat 1 atm and 273K required to cover 1g of the silicagel is0.129
dm?3. Based on Langmuir mode!, calculate the surface area of the gel if each nitrogen molecule

occupies an area of 16.2 x 10%° m?, (4 Marks)
¢) Given Freundelich equation, x/m = K.PY"  jllustrate how its vaidity can be verified.
(3 Marks)
d) Describe each of the following methods for measuring surface and interfacial tension.
(6 Marks)
i. Capillary rise method
ii. Ring method
iii. Pendant drop method
e) Explain why:
i. Adsorption always exothermic. (2 Marks)
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ii. Alumisadded to muddy drinking water. (2 Marks)

iii. An interface between two gases does not exist. (2 Marks)
iv. We use soap in cleaning instead of just clean water. (2 Marks)
v. Colloidal particlestend to stay suspended in dispersion medium. (2 Marks)

QUESTION TWO (20 MARKYS)

a) What is adsorption? (2 Mark)
b) Why do adsorption occurs. (2 Marks)
c) Differentiate among adsorption isotherm, adsorption isobar and adsorption isotere.

(3 Marks)
d) With explanation, sketch on the grid provided the adsorption isobar representing:

(6 Marks)

i. Chemisorptions
ii. Physisorption

The data given below are for the adsorption of nitrogen on aluminaat 77.3K. show that they fit in
aBET isotherm in the range of adsorption and find Vmono and hence surface area of alumina
(m2/g). At 77.3K, saturation pressure, P* = 733.59 torr. The volumes are corrected to STP and

refer to 1g of alumina. (8 Marks)
P/ (torr) 37.67 | 74.20 | 11454 | 1420 185.34
V (cm®g:STP) | 2314 |28.1 |331 36.35 41.49

QUESTION THREE (20 MARKY)

Classify the colloids based on:

a) Thephysica state of dispersed phase and dispersion medium. (12 Marks)
b) The affinity of the dispersed phase. (4 Marks)
c) Type of particles of the dispersed phase. (4 Marks)

QUESTION FOUR (20 MARKYS)

a) What isviscosity. (2 Mark)
b) Discuss five factorsthat affect viscosity. (10 Marks)
c) Describe any three methods of Coagulation of lyophobic sol. (6 Marks)
d) State and illustrate Hardy-Schulze rule. (3 Marks)
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