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SECTION A — SELF STUDY

UESTION 1

Using at least two contrasting examples from the case studies covered, demonstrate the manner
in which the mineralogy of an ore body (i.e. The physical and chemical properties along with
the liberation size of the values) influences the design of the minerals processing plant used to

concentrate the values of the ore.

TOTAL /25/

UESTION 2

With the aid of a block diagram, briefly describe the processing route used in the concentration
of diamonds from kimberlite ores. Give reasons for the use of crushers as opposed to milling
of the ore and the properties being exploited to affect separation of the diamonds from the

kimberlite gangue.

TOTAL /15/

UESTION 3

Health and safety is of paramount importance in the mining and minerals processing industry.
Using examples from the case studies, list the main health and safety concerns that have to be

considered in mining and minerals processing operations.

TOTAL /10/
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SECTION B - LECTURED MATERIAL

UESTION 4

a) A Densc Medium Separation circuit is being used to concentrate a fine coal fraction with

a size distribution of between 5mm and 500um. Analysis of the feed material is given in

the table below. Given that the DMS cyclones used in the circuit have an Ep of 0.05, for

a separation density of 1600 kg/m?, calculate the ash content of the coal product, and

what would the organic recovery be (percentage of combustibles recovered). Tromp

equations are given on page 4.

(20)
Specific Gravity Range | Mass Percentage in Feed (%) | Ash Content in fraction (%)
-1.4 12 2
-1.6+1.4 42 8
-1.8+1.6 24 24
-2.0+1.8 12 50
+2.0 10 68

b)  What medium would be used for carrying out the above separation, and what properties

must the medium have that make it suitable for use in the circuit?

&)

TOTAL 25/
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QUESTION 5

What is the difference between paramagnetism and ferromagnetism, and what effect does this

have on the magnetic separators used for wet processing of paramagnetic materials?

TOTAL /5/

UESTION 6
A mixed sulphide ore is being concentrated using the froth flotation circuit given in Figure 1.

For a given set of rate constants, what will be the recovery of values to the concentrate based

upon the recoveries at the various stages?

TOTAL /20/
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FORMULA SHEET

Tromp Function Equations:

For recovery to the overflow

(x—x)
Zz

T(x) = 50exp[ ] for x>x’

T(x) = 100 — 50exp [(x;x‘)] for x<x

X’ = separation density in SG units
x = nominal fraction density in SG units
Ep = Ecart moyen probable



