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Question 1
Consider a Sherritt-type cobalt refinery as shown below.

(a) Explain the chemical principles used to separate nickel from cobalt in this flowsheet, and why

it is necessary as the hydrogen reduction step is selective. [5]
(b) Draw a modified flowsheet to recover the cobalt as cathode. [3]
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Figure 10. Sherritt Cobalt Refinery Flowsheet

Question 2
The 4f (lanthanides) and 5f (actinides) elements differ considerably in their chemistries. The
chemistry of both periods of elements also differs much from the transition metals.

(a) Discuss how the 4f and 5f elements generally differ in terms of their coordination chemistry.

(3]
(b) Discuss how the ability of the 5f elements to form unusual complex ions (as compared to
transition metals) is used in the extraction of uranium from its ores. [5]
Question 3
Discuss the factors that affect the morphology (i.e. what the deposit looks like) of copper
electrodeposits. [8]
Question 4
Nickel ores are found as sulfides and as laterites.
(a) Describe the operation of the Moa Bay process for laterite ores. [5]
(b) Briefly discuss how the environmental impact of this plant could be reduced. [2]






Question 5
Consider a typical hydrometallurgical plant.

(a) Explain why a series of stirred tank reactors are used, instead of a single, large reactor with

the same retention time. [3]

(b) Would a number of parallel stirred tank reactors (same number, same retention time) have

the efficiency as a series? Explain your answer. [2]

(c) Explain how a stirred tank reactor on a plant differs from a CSTR. [3]

(d) Discuss how the difference in performance between a real reactor and a CSTR can be dealt

with during plant design. [6]
Question 6

You wish to model the dissolution kinetics of calcium oxide particles in a 0.01 mol/I solution of
hydrochloric acid. The particles are +10 -72 micron. A number of experiments are done at various
temperatures and stirring rates. It is found that the measured rate is fairly insensitive to the
temperature, but varies greatly with stirring.

Calculate the expected time for the dissolution of all particles. [5]

Given: density of calcium oxide: 3.34 g/cm?; diffusion coefficient: 7.93 x 10 cm?/s at 20 deg;
solubility of the reaction product is 74.5 g/100 ml (20 °C).

Given information
See following pages (2).






Table 25.1 Conversion-Time Expressions for Various Shapes of Particles, Shrinking-Core Model

Film Diffusion Controls

Ash Diffusion Controls

Reaction Controls
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