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The philosophers of ancient Greece were among the first to think about the nature of matter. They took their ideas to all the countries they conquered. In time, the Egyptians and Arabs combined Greek philosophy with their own well-developed ideas and practical skills. In Arabic, the study of substances was called ‘al-kimiya’, which literally meant ‘the extraction of juices’. In Europe this was changed to alchemy and those involved were called alchemists.
In 1661 Robert Boyle, the Irish-born son of an English landlord, published a book called ‘The Sceptical Chymist’. This was the first recorded use of the term ‘Chemistry’ and the book challenged many of the old ideas about substances, including the views about the elements. Boyle’s book did not cause an instant change from alchemy to chemistry. However, from this time on the term ‘alchemy’ became less used and the study of substances was more often called ‘chemistry’.
The Greek philosophers didn’t carry out any experiments. They came up with ideas, to explain the world around them, by thinking about the things. The idea that all substances were made up of four elements, earth, water, air and fire, was thought up by Aristotle and others. However, it was still accepted by most scientists for over 2000 years. Boyle disagreed, and showed in experiments that there were many elements (substances that he could not break down into simpler substances). Some of his original list of elements, with old and new names, is shown below.
	Old name
	New name
	Old name
	New name

	argilla
	aluminium oxide
	inflammable air
	hydrogen

	Aurum
	gold
	light
	light

	azote
	nitrogen
	magnesia
	magnesium oxide

	barytes
	barium sulfate
	platina
	platinum

	caloric
	heat
	plumbum
	lead

	charcoal
	carbon
	quicklime
	calcium oxide

	ferrum
	iron
	sulfur
	sulfur


In 1785, Antoine Lavoisier successfully split water into hydrogen and oxygen, showing that Aristotle’s original idea must be wrong.

1 What were Aristotle’s elements?

2 What is different about the way the Greek philosophers studied matter, compared to the way a scientist would investigate matter?

3 Was Robert Boyle a scientist or a philosopher? Explain your answer.

4 What was Boyle’s definition of an element?

5 Rewrite Boyle’s definition of an element to include modern ideas about atoms.

6 Which of the substances in ‘Boyle’s elements’ listed above were:

a true elements?

b compounds?

7 Which of the substances in ‘Boyle’s elements’ listed above were neither elements nor compounds? How could they be described?

8 List the symbols for all the elements in the above list.

I can...
· describe the difference between elements and compounds

· use symbols for elements.
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