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Figure 5 - PGM, Ni, Co, and Cr recovery as a function of Fe recovery (monthly)
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Figure 6 - Alloy grade as a function of Fe recovery (per campaign)
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FUTURE DEVELOPMENTS

The ConRoast process has indeed become a hot topic in the PGM industry due to its divergence
from the traditional matte-smelting process and the opportunity the technology has created for new and
developing miners to utilise high-chromium ores without the penalties imposed on producers by the
existing smelters. Independence Platinum Limited (IPt) was formed to undertake the commercial
development and exploitation of Mintek’s ConRoast technology, with the strategic objective of
establishing an independent smelting and refining facility in South Africa. IPt entered into an agreement
with Mintek to fund a three-year development and demonstration programme in order to set up a smelter
based on Mintek’s ConRoast technology, in exchange for a ten-year period of exclusive use of this
technology. Independence Platinum was acquired by Braemore Resources plc in December 2006 and
renamed as Braemore Platinum [7]. Braemore Platinum identified Mintek’s toll-treatment facility as an
excellent vehicle to demonstrate the ConRoast technology on a continuous basis and also establish the
company’s footprint as a new, independent platinum producer in South Africa. As part of the strategy, the
3 m furnace was upgraded to a new 4.25 m furnace with the feed and off-gas handling systems upgraded to
suit, effectively doubling the throughput of the original facility. In addition to the smelting facility
upgrade, a flash drier replaced the electrically heated kiln previously utilized. Commissioning of the new
facility commenced in September 2008. The first slag and alloy was tapped from the furnace in
October 2008, with a ramp-up to full capacity being aimed at early 2009. The objective of the upgrade was
to demonstrate the smelting of PGM-containing low-sulfur and/or high-chrome materials on an even larger
scale as part of Braemore’s strategy to establish a commercial-scale ConRoast smelter.

CONCLUSIONS

Over a period of four and a half years, one of Mintek’s pilot-plant facilities was transformed from
a highly technical research facility into a full-time production plant. Although the aim and targets for the
smelter obviously moved away from a pure research approach, significant and detailed metallurgical and
process data was captured and compiled throughout. The production campaigns demonstrated that a DC
arc furnace could be operated on a continuous basis smelting low-sulfur PGM-bearing materials, whilst
producing an iron-based alloy without adverse operational problems.

The following general principles were established:

¢ The operation became increasingly efficient as the throughput, availability, and process parameters
were optimized. Energy consumption decreased from an average 1.22 MWh/t during the first
campaign to 0.83 MWh/t during the last, and a direct correlation was observed between throughput
and efficiency.

¢ The temperature distribution in the furnace was very responsive to such factors as arc length and bath
condition. Distribution of temperature was a useful tool through which the furnace operation was
managed, in particular with regard to the maintenance of the freeze lining.

¢ The grade of the alloy is overwhelmingly dependent on the degree of Fe recovery. Under highly
reducing conditions, increased reduction of iron is easily achieved without a significant benefit in
terms of recovery of the base metals to the alloy phase. Selective deportment of the valuable metallic
elements to the alloy phase is very effectively controlled with a view to achieve the desired recovery of
the valuable constituents whilst minimizing the Fe recovery.

* Recovery of the valuable metals, including PGMs, can be reliably modelled as a function of Fe
recovery, allowing for the efficient control of the Fe production by adjusting the carbon addition as
required.

¢ Chromium deports preferentially to the slag, with limited deportment to the alloy (in this context, a
deleterious contaminant in post-taphole processing).

*  Anoverall PGM recovery of 98% was achieved under relatively mild reducing conditions.
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