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MM 415 – MINERAL PROCESSING FOR MINING ENGINEERS

Answer: Five Questions  
Time    : Three Hours 


1. 

State briefly but clearly what you understand by the following terms used in mineral processing:


· 80% passing reduction ratio 
· work index 
· grindability 
· set of a crusher
· liberation
· middlings fraction 
· angle of nip
· differential flotation
· work index
· comminution 

 [20 marks]

2.                                                                                                           

a) Describe the crushing action of a jaw crusher with the aid of a clearly labelled diagram. Why do most modern jaw crushers use curved swing-jaw plates? [7 marks]

b) What is the purpose of a flywheel in a jaw crusher? [3 marks]

c) Describe the crushing action of a gyratory crusher with the aid of a clearly labelled diagram. [7 marks]

d) Describe the protection mechanisms of jaw crushers and gyratory crushers when an uncrushable material (e.g. tramp metal) enters the crushing cavity. [3 marks]





3.

a) Describe with a simple sketch the operation of the Symons standard cone crusher. What is the purpose of the parallel zone? [7 marks]

b) Describe the protection mechanism of the Symons standard cone crusher when an uncrushable material enters the crushing cavity. [1 mark]

c) What do you understand by the ‘Set’ of the Cone crusher and how could this be adjusted? [3 marks]

d) Primary crushers in particular can be operated in one of two distinct modes: “free crushing” and “choked crushing”. Explain the underlined terms.[4m arks]

e) Describe the grinding action of a ball mill indicating the various zones that can be distinguished. [5 marks]


4. 

a) Figure 1 below shows a conventional grinding circuit operation consisting of a rod mill and a ball mill in closed circuit with a hydrocyclone. From the following given data:

           Feed to rod mill  = 55 tonnes of dry ore per hour
           Rod mill discharge = 62 % solids
           Cyclone feed = 48 % solids
           Cyclone overflow  = 31 % solids
           Cyclone underflow  = 74 % solids  
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Figure 1: Rod mill – Ball mill – Cyclone circuit

Calculate:

i. the circulating load [5 Marks]
ii. the amount of water added to the rod mill and [2 Marks]
iii. the amount of water added to the cyclone feed. [4 Marks]

b) In a simple ball mill-classifier circuit shown below (Figure 2), the feed rate is F t/h and the   circulating load (classifier underflow) is U t/h. The samples of ball mill discharge, circulating load and classifier overflow (circuit product) were taken and screen analysed, and the percentage passing 75 m in the mill product, circulating load, and classifier overflow were b, u and o respectively.
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Figure 2: Ball Mill – Classifier Circuit

(i) Determine the expression of the circulating load as a percentage of new feed. [5 marks]

(ii) If F = 1000 t/h, b = 30%, u = 13% and o = 55%, calculate the circulating load as a percentage of new feed, and the ball mill discharge rate in t/h.  [4 marks]

5.

a) Write Bond’s third theory equation and state what each letter stands for. [3 Marks] 

b) A mill has a 4,500 hp motor. For 80 percent power draw, what feed tonnage rate (t/h) can the mill treat if the 80 percent passing feed size is 0.5 inches and the desired product size is 80 percent passing 200 µm. Assume the Work Index of the ore is 14.8 kWh/t.  [6 marks]

c)  What are the two major function liners of tumbling mill perform?  Give the three main groups into which mill liners can be classified. [4 marks]

d) Give and discuss three factors that affect the grinding of ores. [3 marks]

e) What are the essential differences between the grinding action of the rod mill and the ball mill? What is the effect of these differences in the grinding action on the size distribution in the respective mill products? [4 marks]

6.
a) What is froth flotation? Describe the role of the following chemical reagents in mineral flotation: 
            
i. Collectors
ii. Frothers
iii. Depressants and activators [9 Marks]
		
b) A copper / cobalt sulphide ore is treated in a differential flotation circuit to produce a copper concentrate and a cobalt concentrate in two stages, as shown in the diagram below. The average grades of the feed and products of this circuit are as indicated.
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(i) Calculate the average recoveries of copper and of cobalt from the feed to the copper rougher concentrate and to the cobalt rougher concentrate. [6 marks]

(ii) What is the ratio of concentration into the copper rougher concentrate? [2 Marks]

(iii) If the feed tonnage (F) is 18 000 tonnes (dry) per day, how much copper will be lost to the final tailings per day? [3 Marks]







7.

a) What are the main methods of dewatering? Briefly describe each of them. [5 marks]

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. [15 marks]



END OF MM 415 EXAM
GOOD LUCK!!
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