Catalyst metal recovery adds greener notes to
whisky production

Read the full article at

During its production whisky is distilled. Using copper stills for this process is
important for developing the flavour and character of the whisky. However, a
considerable amount of copper leaches into the whisky — the manufacturer
removes this before the whisky is aged and bottled.

Researchers have recently discovered a new way to remove the copper that
also allows it to be recycled. The copper is absorbed onto magnetite
nanoparticles which can then be separated out using a magnet. The copper is
then recovered and used as a catalyst in reactions to produce a wide array of
products from polymers to pharmaceuticals.
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This slide summarises a recent article published by Chemistry World. Use this slide with students aged 14-16 as a lesson starter when teaching about metal extraction and the importance of reducing the use of Earth’s resources (sustainable development). The questions provide a valuable recap of other topics including Separating mixtures and Nanoparticles.
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During its production whisky is distilled. Using copper stills for this process is
important for developing the flavour and character of the whisky. However, a
considerable amount of copper leaches into the whisky — the manufacturer
removes this before the whisky is aged and bottled.

Researchers have recently discovered a new way to remove the copper that
also allows it to be recycled. The copper is absorbed onto magnetite
nanoparticles which can then be separated out using a magnet. The copper is
then recovered and used as a catalyst in reactions to produce a wide array of
products from polymers to pharmaceuticals.

Q1. Describe how distillation can be used to separate two miscible liquids.

Q2. The copper is removed from the distillate by being absorbed onto magnetite
nanoparticles. What makes a particle a nanoparticle and what property do
nanoparticles have that make them good at absorbing the copper?

Q3. Why is it important to recover the copper?
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Q1. Strictly speaking the type of distillation used in whisky production is fractional distillation. Fractional distillation is used to separate two miscible liquids whereas simple distillation is used to separate a solvent from a solution. 
Fractional distillation works because of the difference in boiling points of the two liquids to be separated. When the mixture is heated, the liquid with the lower boiling point evaporates first and turns into a vapour. The vapour is then cooled at which point it condenses and can be collected.
Q2. Nanoparticles are particles with a diameter of less than 100 nm or 1 × 10-7 m (1 nm = 1× 10-9 m). They have a large surface area to volume ratio which gives them unique properties and makes them good at absorbing the copper from the solution.
Q3. Copper is obtained from copper ore but the Earth’s resources of metal ores, especially copper ore are becoming scarce. Recovering the copper and reusing it, makes the distillation process using copper stills more sustainable.
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