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EXAMINATION FOR THE AWARD OF DEGREE OF BACHELOR OF EDUCATION (SCIENCE)
CHEM 326: COLLOID AND SURFACE CHEMISTRY
STREAMS:									TIME: 2 HOURS
DAY/DATE: WEDNESDAY 12/04/2023				          11.30 A.M – 1.30 P.M
INSTRUCTIONS:
1. Question one (1) is compulsory (must be done). 
Choose any other two (2) questions from the remaining three (3) questions
2. Do not write on the question paper
3. Show your working clearly

QUESTION ONE (30 MARKS)
(a) Define each of the following terms as used in colloid and surface chemistry; (2 marks)
(i) Colloid
(ii) Surface
(b) What is the dispersed phase and dispersed medium of the following colloidal systems? 											    (2 marks)
(i) Smoke
(ii) Milk
(c) A colloidal solution of AgI is prepared by two different methods (A) and (B) as shown below;
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(i) What is the charge of AgI colloidal particles in the two test tubes (A) and (B)? 								                               (4 marks)
(ii) Give the reason for the origin of charge. 			                   (2 marks)
(d) The gold numbers of A, B, C and D are 0.005, 0.05, 0.5 and 5 respectively. Which of these has the greatest protective action? Explain your answer.                           ( 2 marks) 
(e) Calculate number average molecular weight of a given sample of a polymer having 1000 molecules of 5000, 500 molecules of 4000 and 200 molecules of 3000 molecular weights.
            									      (3 marks)
(f) Write three points of difference between lyophilic and lyophobic colloids.
                (6 marks)
(g) Give three advantages of light-scattering over other alternative techniques of particle-size analysis.				                                                                 (3 marks)
(h) Explain the following observations;
(i) Lyophilic colloid is more stable than lyophobic colloid                           (2 marks)
(ii) Coagulation takes place when a solution of sodium chloride is added to a colloidal solution of ferric hydroxide.                                                                      (2 marks)
(iii)  The sky appears blue in color.                                                                 (2 marks)

QUESTION TWO (20 MARKS)
(a) State the three assumptions of the Langmuir adsorption isotherm.                     (3 marks)
(b) Give the mathematical expression of the Langmuir adsorption isotherm and define the terms										      (3 marks)

(c) (i) Discuss one test that help distinguish between oil-in-water and water-in-oil emulsions.									                               (2 marks)
(ii) How will you distinguish between a dispersed phase and a dispersed medium in an emulsion ?  								                  (2 marks)
(d) Discuss the application of colloid studies in; 
(i) Clarification of water                                                                              (2 marks)
(ii)  Electrical precipitation of smoke                                                             (2 marks)
(e) How does a soap help in washing clothes?                                                          (2 marks)
(f) Explain why surface effects are important in colloidal systems.                         (2 marks)
(g) Discuss briefly the two factors that determine the type of emulsion formed when a pair of
immiscible liquids is homogenized.                                                                      (2 marks)

QUESTION THREE (20 MARKS)
(a) What happens in the following activities and why?                                               (6 marks)
(i) An electric current is passed through a colloidal solution
(ii) A beam of light is passed through a colloidal solution
(iii)  An electrolyte is added to a hydrated ferric oxide sol in water
(b) Distinguish between;                                                                                           (6 marks) 
(i) True solution and colloidal dispersion
(ii) Sol and gel 
(iii)  Chemisorption and physisorption
(c) Discuss briefly the following methods of separation of colloidal particles;
(i) Dialysis                                                                                                         (3 marks) 
(ii) Ultrafiltration                                                                                                (3 marks)
(d) The coagulation of 100mL of a colloidal solution of gold is completely prevented by addition of 0.25g of starch it after adding 1mL of 10% NaCl solution. Find the gold number of starch. 								       (2 marks)
QUESTION FOUR (20 MARKS)
(a) Discuss briefly two electrokinetic phenomena.                                                     (4 marks)
(b) Write the Brunauer, Emmct and Teller equation (BET) equation and define the terms. What is the BET equation used for?		           				       (4 marks)
(c) The volume of nitrogen gas Vm (measured at STP) required to cover 1g of a sample of silica gel with a unimolecular layer is 129 cm3g-1 of gel. Calculate the surface area per gram of the gel if each hydrogen molecule occupies 16.2×10-20m2.                    (4 marks)
(d) Arrange the following in increasing order of offloculation value for a negative sol; 
Al2(SO4)3, Na3PO4 and MgCl2. Explain.                                                           (2.5 marks)
(e) Write short notes on Electrophoresis and its applications.                                 (3.5 marks)
(f) A sol may be prepared by a precipitation reaction. Give one such example. How can we find the nature of electric charge on the sol particles?                                         (2 marks)
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