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Nanoparticles answer an alchemical mystery

Original article by Kit Chapman. Adapted by Nina Notman.

Gold nanoparticles confirmed as the reason for fulminating gold’s vibrantly coloured
smoke

The mystery behind why the first reported high explosive, fulminating gold, produces
a purple smoke when it detonates has been solved, finally resolving a 400 year-old
alchemical puzzle.

Fulminating gold is a mixture of a number of compounds, with gold(lll) compounds
complexed with ammonia providing most of its explosive punch. Its name comes
from the Latin word fulmen, which means lightning.

Fulminating gold was first mentioned by alchemists in the 16th century. When
German alchemist Sebald Schwaertzer described its synthesis in 1585, he noted the
unusual purple smoke given off when it was detonated. Major scientific figures of the
17th and 18th century — including Robert Hooke, Carl Wilhelm Scheele and Antoine
Lavoisier — went on to study it. The material even temporarily blinded Jons Jakob
Berzelius when he dropped a beaker containing a sample in 1809, resulting in glass
shards in his eye and permanent, purple-coloured scars on his hand.

However, while the fulminating
gold recipe has been
understood for centuries, one
question has lingered: why
does its detonation produce
purple smoke?

A smoke trap

Now, Simon Hall's team at the
University of Bristol has
confirmed the answer. The most
common explanation for the
purple smoke is that it contains

Source: © Nednapa/Shutterstock gold nanoparticles, which look
Gold nanoparticles produced from detonated fulminating purple because of the way
gold reflects light to give a deep purple colour they interact with light.

However, the presence of gold
nanoparticles in smoke from fulminating gold had never been confirmed
experimentally.

A greyscale image of a tight group of different sized round objects. There is a scale
bar of one hundred nanometres which measures slightly longer than the width of
one of the larger objects and about two to three times the width of the smaller ones.

The team discovered the smoke from fulminating gold contains spherical gold
nanoparticles ranging in size from 30 nm to 300 nm, confirming the theory that the
nanoparticles were responsible for the mysterious colour of the smoke. The particles’
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presence also explains other mysteries related to fulminating gold, including why
Berzelius’ scars were purple, and how it was used by alchemists to coat objectsin a
purple patina.

‘The work confirms the long-held assumption that the purple fumes of fulminating
gold contain elemental gold in the form of nanoparticles,’ says Curt Wentrup, an
organic chemist at the University of Queensland, who has researched the topic in
the past.

Simon and his feam now plan to use the same experimental approach to study the
smoke produced by other metal fulminates such as platinum, silver, lead and
mercury.

This is adapted from the article ‘Secrets of the purple smoke of first high explosive
created by alchemists revealed’ in Chemistry World. Read the full article:
rsc.li/3TméZWt
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