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1. State briefly but clearly what you understand by the following terms used in mineral processing:
· metallic minerals
· contained value of an ore deposit
· liberation
· middlings fraction
· 80% passing reduction ratio
· angle of “nip”
· reverse flotation
· hindered settling ratio of two minerals
· pulp density of a solid/liquid mixture

2. (a) Write short but clear notes of reasonable length on:

(i) Jaw crusher
(ii) Gyratory crusher
(iii) Cone crusher
(iv) Hardinge mill
      
       (b) What are mill-liners and for what specific purpose are they used?  

3.  (a) What are the advantages of wet grinding in mineral processing operations?

(b) What do you understand by open- and closed-circuit grinding? What are the                                                                                               	advantages of each?

(c) The cyclone overflow line is instrumented with a magnetic flow meter and       	nuclear density gauge, and the mass of dry ore to flotation is 25 t/hour. The 	feed from the fine ore bins is sampled, and is found to contain 5% moisture. 	The cyclone feed contains 33% solids, the cyclone underflow 65% solids, and 	the overflow 15% solids.

   Required:

(i) circulating load on the circuit
(ii) amount of water needed to dilute the ball mill discharge
(iii) draw the operating flow sheet and indicate whether it is an open- or closed-circuit grinding operation.

Hint: Input to circuit = output

(d) Broken rock of 80% passing 2500m is ground wet in a ball mill to a product of 80% passing 225m. This size reduction required 8 kWh per tonne of feed.

(i) How much energy would be required per tonne to reduce this rock from the same feed size to 80% passing 100m in the same ball mill?

(ii) If it would be required to mill 11000 t/day of this same rock from 2500m to 100m (80% passing sizes) in three (3) shift operation with an expected mill efficiency of 89%, how much energy would that require per 24 hour day?

(iii) What minimum horsepower should be installed in the grinding section based upon the above data?
 
            1 hp = 0.75 kW

(4) (a) What are the advantages of hydrocyclones over mechanical classifiers?   	Briefly describe the efficiency of a cyclone.

(b) What are jigs, and what are their main applications?

(c) What are the main requirements of the solid particles to be used as a 	medium in heavy media cyclones? Explain briefly.

(5) (a) What is froth flotation? Describe the role of the following chemical 	reagents in flotation.

(i) collectors
(ii) frothers, and
(iii) depressants

                     Give examples in each case.

            (b) What is the importance of pH in froth flotation?

            (c) What are the “scavenger” and “cleaner” circuits in flotation?

(6) (a) What are the main methods of dewatering? Briefly describe each of 	them.

(b) Describe briefly the construction of tailing dams by the upstream, 	downstream and centre-line methods. What are the advantages of each 	method? Illustrate with sketches.

END OF EXAMINATION
