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Perfumes contain aromatic (smelly) substances that have been extracted from plant material. The extraction method used depends on the plant and the aromatic substances that are produced.
Woody and amber fragrances are extracted by heating the chopped plant material directly, in a process called dry distillation. This heating creates a slightly ‘burned’ smell, which is important for the fragrance. The aromatic substances evaporate in the heat and are then cooled to form a liquid.

Essential oils, such as lavender and peppermint, are extracted by steam distillation. Water is heated in a separate flask to produce steam. The steam passes through the chopped plant material, heating it up so the aromatic substances evaporate. The vapour of steam and aromatic substances are then cooled. This forms a mixture of water and oils, which are collected in a flask. As oil and water don’t mix easily they form separate layers, so the essential oil can easily be removed. Small amounts of the aromatic substances remain in the water, and this mixture may be sold as eau de cologne.

Some delicate aromatic substances, such as rose and jasmine, are easily spoilt by heat. So they are extracted by mixing the plant material with a solvent. The solvent is removed to leave a wax that contains the fragrant oils and other substances. The wax is mixed with ethanol, which dissolves the fragrant oils. The alcohol/oil mixture is then distilled to separate out the oil, which is now called an absolute.
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1 All perfumes are volatile (evaporate easily). Explain why this is essential to their use.

2 Sketch a labelled diagram or flowchart to describe the process of steam distillation, using collected plant material such as lavender. Remember to use any suitable science words in your labels.

3 Compare your diagram or flowchart from Q2 with the description of dry distillation.
a
How do the processes of dry distillation and steam distillation differ?

b
Suggest how the differences limit which fragrant oils are extracted by dry distillation.

4 Ethanol has a boiling point of about 78 °C. Explain the importance of this in the preparation of absolutes from rose and jasmine for the perfume industry.

5 It is almost impossible to separate completely ethanol and water using distillation. The best conditions produce a mixture of around 95.6% ethanol and 4.4% water.
a
Use your knowledge of the boiling points of water and ethanol to suggest the conditions used to produce this mixture. Explain your answer.

b
Explain why it is not possible to separate these substances completely using distillation.
I can…

· explain how distillation works in an unfamiliar situation.
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