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Noble metals are scarce on Earth but demand
for them is expected to grow continuously.
Especially Pt and Au have a wide range of
applications in the modern society due to their
chemical and physical properties (good
conductors, soft, ductile, resistant to oxidation
and high temperature corrosion). They are
used for example in catalysis, electronics,
sensing, pharmaceuticals and sustainable
energy production such as fuel cells.! Recovery
of high-purity noble metals by recycling
processes will be more and more imperative
for sustainable use of the noble metals.!

Dissolution of noble metals is important for
metallurgy, catalysis, organometallic
chemistry, syntheses, applications of noble
metal nanoparticles and after all in recycling.2
Highly corrosive aqua regia (HNO3/HCI 1:3)
has been used for centuries and is still in use
for oxidative dissolution of noble metals such

as Au, Pd and Pt. Alternatively, other strong
reagents like cyanide solutions containing mild
oxidants or pyrometallurgical chlorination e.g.
with Cl, or COClI, can be used.3

To recover dissolved noble metals,
subsequent  precipitation or absorption
processes are employed but it is challenging to
extract a sole noble metal with a high purity.24
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Only during the recent years alternative
methods for the aforementioned conventional
noble metal dissolution techniques have been
actively investigated.2> However, most of these
methods involve cyanide or halogen-
containing solutions23t-d452-dg which are not
attractive for environmental and safety
reasons.

For example, mixtures of SOCI, and organic
solvents/reagents (pyridine, N,N-
dimethylformamide and imidazole) are able to
dissolve Au and Pd selectively under mild
conditions at high dissolution rates. Reactivity
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of the etchant system is based on the
formation of donor—acceptor adducts between
the reagents.2* Ability of sulphur donor—
dihalogen acceptor (mainly 1,) mixtures to
etch noble metals was discovered in 1990’s and
since then especially the etching properties of
dihalogen mixtures with donors bearing two
vicinal thionic groups have been extensively
studied in organic solvents at R.T.3¢.d.59
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