Selective deposition of Platinum Group Metals (PGM)

The low concentrations of PGMs in mineral deposits and the effort required to separate
and purify them from the significantly higher concentrations of the Cu and Ni host ores
accounts for their high commercial value, considering the demand for their unique
properties in a wide range of markets. The availability, therefore, of a process technique
that could selectively and rapidly recover PGMs from mining/refining operations or the
recovery and recycling of PGMs from manufactured products (such as pharmaceutical,

industrial or automobile catalysts) would be of real economic benefit.

The strengths and weaknesses, opportunities and threats (SWOT) of potential process
options are shown in the table below. As can be seen here, Electrochemical Processes
have as yet unrealised potential — with significant advantages of waste minimisation and
speed of operation.
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The Accentus technology has the potential to tackle two of the key disadvantages of the
base-line chemical process — selectively recovering different PGMs through reduction of
waste generation (by carrying out redox processes by the virtually “massless” electron) in
a rapid process, without the disadvantage of high operating costs from solvent losses or
adsorber incineration.

How it works

The patented process involves the recovery of individual precious metals by electrolysis
in a divided cell under conditions of controlled pH (<5) and potential, by combined or
sequential selective anodic deposition of PGM oxides onto an inert anode, as well as onto
the cathode as a metal in such a way that the most noble is deposited first (as defined by
standard electrode potential), leaving the base metals in solution. The oxidation-resistant
membrane prevents redox shuttles between anode/cathode which otherwise reduces
deposition efficiency. Even in an unoptimised system >97% Pd recovery was achieved

with a separation factor of >30 from base metals.
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Anodic palladium recovery from a refinery stream

After recovery by deposition, reversible electrolytic redissolution into a clean dilute acid
solution allows the product to be recovered as a more concentrated, purified solution.
Further refining by repetition is possible. If required, inter-stage pH control may be
achieved by chemical addition, dilution, or more preferably by acid or base removal by
EDSS (Electrodialytic salt splitting).
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The overall process can be conducted as either a series of single batches or as a
continuous operation in series.



Benefits

The benefits that this technology brings are:-

1.
2.

Rapid, virtually quantitative recovery of Platinum Group Metals (PGM).

Selective separation from base metals and other PGMs in a form that that can be
combined with existing refining streams.

Minimises the costs of consumables and chemical usage by simple chemical-free pH
control and PGM recovery process.

Selective PGM recovery — thus virtually eliminating secondary waste treatment and
disposal costs.

Flexible and compact plant

a) modest capital requirement;

b) modular scale-up, leading to simplicity of plant expansion;

c) sequential recovery steps possible

d) low maintenance plant - automatic control

e) energy efficient (ambient temperature/pressure); low electrical running costs.

Markets

Potential applications span:-

1

2.
3.
4.

PGM production and manufacture;

PGM refining,

Catalyst recovery (automotive, petroleum refining; chemicals; pharmaceutical)
Consumer product recovery

The current status of the patent application is that the initial specification was filed on 4t
April 2005, with a priority date of 8" April 2004. In response to the examiner’s report of
prior art citations, a robust defence was submitted in January 2007 - together with revised
claims to clarify the inventiveness and uniqueness of the Accentus patent application that
distinguishes it from any prior art. Our patent agent is confident that this will satisfy the
concerns raised by the examiner.



