Journal Comment
The Platinum Group Metals
‘Do you know who made you’
‘Nobody, as I knows on
said the child, with a short laugh
I ‘spect I grow’d’
Topsy, in Harriet Beecher Stowe Uncle Tom’s Cabin (1852)

It was in 1924 that Hans Merensky first reported the
presence of the platinum group metals (PGMs) on the rim of
the largest and most complex igneous extrusion known. The
successive quantities of molten magma that spread out in a
huge elliptical mushroom created a resource of great riches
and, following successive intrusive enriching geological
alterations, a complexity in mineralogical structures was
created that has made the exploitation of this resource one of
the greatest challenges to mining and mineral processing
engineers across the world.
For the first half a century there was much processing
confidentiality associated with exploitation of the platinum
and chromite resources, but in the latter part of the last
century, when sophisticated novel mineralogical and
extraction technology became available, many other mining
organizations became involved. And in the new millennium
the platinum mining industry took off internationally and
‘grew like Topsy’. This expansion was spurred on by new and
strategic uses for the PGM’s and this in turn brought new
challenges.
There have been many conferences and published
features on the PGMs but the papers in this issue probably
represent some of the most exciting innovations that have
evolved in the last few decades. It could be that this young
lady will be turning the world of ore dressing fashions ‘topsy
turvey’.
There are several incentives for a new look in the
processing of PGMs. The ever increasing cost of electric
power is now a critical element. The pattern of usage of the
individual PGMs is changing and rhodium, which is a
relatively rare metal in the Merensky Reef, but more prevalent
in the UG2 Reef, has become economically important. The
ready availability of the ‘hard lumpy’ chromite ore for
ferrochrome production was diminishing, so that the recovery
of by–product chromite was important. Water for the mining
and processing had to be balanced against a growing need for
general domestic use, including that in mining homestead
clusters and associated small-lot agriculture.
In fact a good starting point for the reader is the paper,
‘Does thickening save water’ by A.J. Vietti et al. It gives some
most interesting statistics on the existing and future size of
the platinum industry and its water requirements. It also
points the way to reducing the water that is lost along with
the discarded slimes.
A second paper which is well worth looking at is that of
R.G. Cawthorne on T’he geological interpretation from the
PGE element distribution in the Bushveld Merensky and UG2
chromitite reefs’. Detailed reading is not for the faint-hearted
but rather the specialist mining geologists (for whom it is a
monumental contribution). But it does deserve some perusal
to provide a concept of the immense complexity of the
mineralogical and mining challenges in exploiting the
Bushveld Igneous Complex (BIC). Indeed, I now understand
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why so much attention has had to be given to evolving the
sophisticated techniques in mining, comminution, and froth
flotation to handle the variability of the mineralogy. I suggest
that producing an acceptable flotation concentrate from the
Merensky and UG2 reefs (so as to comply with the tight
restrictions on the chromium content and to enable an
acceptable recovery of the PGMs and the nickel, copper and
cobalt values) is fully deserving of the concerted efforts of
mineral researchers across the world. The advances in the
modelling of this complex problem and the advances in
automated control of flotation plants reported in the several
excellent papers in this issue, are remarkable achievements
and well worthwhile studying.
One conclusion, which is unanimously confirmed in
Cawthorne’s panel of references, and which relates to the UG2
Reef, is that the PGMs are all confined to the interstitial
spaces between the chromite grains within the boundaries of
the reef. This implies that if one could separate the UG2
chromites from the gangue material, virtually all the PGMs
could be recovered by focusing attention on this chromitebearing layer, which is a much smaller fraction of the total
material mined.
In the Merensky Reef, where the PGMs are more finely
distributed within the gangue minerals, to achieve a physical
separation of the valuable constituents from the gangue and
from the chromite requires extremely fine grinding of huge
tonnages of mined material. The comminution cost factors
have been a major consideration.
The paper, ‘Stirred milling—a new comminution
technology’ by Chris Rule, is for me, and probably many
others, the most fascinating contribution in this issue. The
extent to which this equipment has already been introduced
into the plants, underlines recognition of its cost
effectiveness. In his paper I must draw attention to some
remarkable photo micrographs of composite mineral
particulate material, which are dramatic in their impact.
The recognition that steel ball milling has deleterious
effects in coating the surfaces of minerals, is long overdue.
Reference to the production of zirconium ceramic balls to
provide an ultra-hard but economically viable grinding
material, is an advance with much future potential. Moreover,
the production of such inert materials could, one hopes, be
the basis of a suite of sustainable cluster industries of what
must soon be a conglomeration of mining interests
surrounding the BIC.
The paper, ‘Energy consumption in the Kell
hydrometallurgical refining process versus conventional
pyrometallurgical smelting and refining of PGM concentrates’
by Keith Liddell et al., I regard as the highlight in that it
points towards a major change in direction in PGM
processing. This research was inspired by the need to reduce
the increased electric power and processing costs. The
technologies involved are well established and chlorination,
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which is the key step in this Kell process, has previously
been shown to be able to increase recovery of the PGMs.
This paper, although not providing detailed experimental
results, provides convincing calculations to show that the
reduction in energy requirements and costs more than justify
further serious attention.
All the papers in this issue demonstrate the high level
and quality of work on the challenges offered in the platinum
industry. They should be read in conjunction with the
December issue of this Journal, which reports on the
ferroalloy industry where there are similar power increases.
Where the supply of chromite is of concern, it is obvious that
from the BIC a direction of maximum recovery of all valuable
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minerals must be a target for the future. This will demand all
the ingenuity and inventiveness of the mining, metallurgical,
mineralogical and associated scientific collegiate that have
been so active to date.
With its additional magnetite and vanadium resources,
the elliptical BIC is undoubtedly the focus of employment
opportunities and the establishment of a social and technical
conglomerate to match that of the declining Witwatersrand
goldfields.
There is little doubt that Topsy will have many attentive
suitors in future years. ◆
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T

he recent and apparently almost insatiable demand for minerals, stimulated
largely by demand from the East, represents a huge opportunity for the Southern
t’s
African mining industry. With the expectation of ten years of growth comes the
iden
Pres
rare chance to plan with a fair degree of certainty and enjoy the reward. Equally, South
er
Africa’s absorption into the BRIC group of nations, all of which have substantial
Corn
commodity producing entities, reinforces our place in the league table of commodity
producers. Currently China is the biggest miner at $182 billion, followed by Brazil at
$26 billion, and South Africa third at $21 billion. If the total potential of Southern Africa is
considered, it can develop into the dominant supplier of minerals after China.
Southern Africa, however, is currently limited in its ability to fully exploit the opportunity, most notably because of a
shortage of the required skills and the lack of adequate rail and harbour infrastructure. In these circumstances, the
platinum sectors in South Africa and Zimbabwe are particularly well placed. Since the product is a precious metal, the
volume to value ratio is small. Thus, the effect of the influence of infrastructure limitations has far less impact. Although
skills for sustaining the industry are a concern, a veritable treasure chest of knowhow and intellectual property exists that
will allow this part of our mining industry to quickly expand in response to demand. The platinum sector provides large
foreign exchange earnings, represents a high multiplier effect on the host nation’s gross domestic product, and is a great
job creator.
What role should the SAIMM play to ensure the continued growth of the platinum mining industry? The development
of improved technology, codes and procedures, greatly improves the certainty of the technical environment, thus
lowering the risk for investors. Apart from the enormous contribution that scientists and engineers have made to
beneficiate platinum group metals, new mining techniques to win the mineral in the first place are getting much greater
attention. The SAIMM, through its members and through the schools, symposia and conferences it offers, is building the
skills base for tomorrow’s engineers, while providing ongoing engineering education for the engineers in this industry. In
addition to the strictly technical aspects referred to above, the SAIMM contributes to the economic environment that
creates mining opportunity. For example, the accuracy of reporting of reserves and their valuation is of fundamental
importance for potential investors. The SIMRAC and SIMVAL codes used to report the extent and condition of reserves
of operations or possible new projects, provide consistency for evaluating and planning mining activity by investors and
mine operators.
This is the value that engineers, scientists, technologists, and professionals add to an industry. The Southern African
Institute of Mining and Metallurgy is the only organization that identifies, represents, and promotes the interests and
needs of these people on behalf of a region that is at another dawn of an opportunity. It is an opportunity, which, this
time, has the potential to truly benefit all those who live here, unlike in the past. It is thus with enthusiasm that I look
forward to the papers on platinum mining and beneficiation, which is the theme of the Journal in February.
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