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Question 1

An ore contains galena (PbS), dolomite (CaMg(CO;),) and silver (Ag).

In the feed to the flotation plant, 70% of the silver is associated with the

galena and 20% of the silver is free.

The feed rate is 150t/hr solids and the feed analyses 9.18%Pb and 20g/t Ag.

The concentrate mass is 41.77t/hr. The tailings grades are 0.761%Pb and 3.928g/tAg.

Calculate
I.1.  the % free silver recovery from the feed to the concentrate (5)
1.2, the grade of the Ag in the galena in g/t. (6)
1.3, the % total silver recovery from the feed to the concentrate 5)
1.4.  the grade of total silver in the concentrate in g/t 4)
[20]
Pb-2072 S§-321
Question 2
In a Beach Sands treatment circuit, after the majority of the gangue has been
removed by gravity concentration, the minerals magnetite (Fe;Oy), ilmenite
(FeTiO;) and rutile (TiO,) are recovered separately in the Separation Circuit.
They are recovered in the order magnetite, ilmenite and rutile, the tailings from
one stage being the feed to the next one.
The following data is available from the circuit. A
1. the original feed to the separation circuit contains 30t/hr
magnetite, 37.5¢/hr rutile and 30t/hr quartz (Si0»)
ii. the combined dry solids in the original feed have an SG
of 4.410t/m’
iii. the magnetite concentrate has a mass of 31t/hr
iv. the recoveries to the magnetite concentrate from the
original feed are 90% for the magnetite, 3% for the
quartz and zero for the rutile.
v. The ilmenite concentrate contains 44.71% of the feed
mass to the ilmenite recovery stage and all of the
magnetite that is in that feed.
vi. The tailings fraction from the ilmenite recovery stage
contains 4.40t/hr ilmenite and 90% of the rutile that was
in the feed to the ilmenite recovery stage.
vii. The rutile concentrate from the third stage has a mass of”
30.40t/hr and it has a grade of 0.150%Fe.1t also contains
0.55t/hr quartz.
Calculate:
2.1. The %Ti in the Separation Circuit Feed (5

2.2. The %Ti in the ilmenite concentrate (5
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2.3 The % Ti in the rutile concentrates (7
2.4 The %Ti recovery to the ilmenite concentrates from the Separation Circuit feed. (5)
2.5 The %Ti recovery to the rutile concentrates from the Separation Circuit feed. (6)
2.6 The mass in t/hr of the original Separation Circuit feed (2)
130]
Magnetite SG - 5.1 Fe-56
[Imenite SG — 5.1 Ti—48
Rutile SG - 4.3 0-16
Question 3
3.1 Explain how a shaking table works to separate particles of different sizes and densities.
Include in the explanation the names of the four mechanisms that are used. (18)
[18]
Question 4
In the differential flotation of lead and zinc minerals,
4.1. Which mineral is floated first? (1)
42. Why? ¢))
4.3. Why is SEX used as the collector for the first stage? 3)
4.4. If zinc losses to the lead concentrate remain high despite changes
in the flotation conditions,what would you do next. ? (2)

4,5.If this shows that the lead and zinc minerals are not free from one
another in the lead rougher concentrate, what circuit change would

you make ? 4)
4.6. Why is copper sulphate added to the lead flotation tailings ahead

of the collector before zinc flotation (5)
4.7. Why is PAX used as the collector for zinc flotation (2)

[19]

Question 5
5.1 What are the three methods that are used to increase the height of

the dam wall 3)
5.2 What the advantages and disadvantages of each one? (10)

[13]




