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	Discovery of Phosphorus


	This is the story of how one of the biggest puzzles science has ever faced, was helped on its way by a pioneering experiment… using 50 buckets of urine. 

Hundreds of years ago, no one understood what the world around us was made from. 

There were many ideas we now know are wrong, such as the belief of the ancient Greeks that everything consisted of just four key substances: air, fire, earth and water.

It was only when people started to experiment with different materials – heating, mixing, and trying to change substances – that the first steps towards the science of chemistry were made.  

These early experimenters were driven by a desire to crack open the hidden world of matter. But they had no idea at all what they were working with.

Hennig Brand, 1669
In 17th century Germany, one such alchemist, Hennig Brand, started to experiment with urine, intrigued by its gold colour.

Dr Andrea Sella, University College London – “One of the alchemical views was that man was really a microcosm of the Universe. And therefore urine actually carried within it some of that vital force, the life force – and so really this was a substance of power.”

Brand distilled the urine down to a paste, which he heated at a high temperature for several days.

Dr Andrea Sella, University College London – “Well what Brand was to do was to get to the heart of the matter – to start boiling it down, to get rid of the sort of unimportant parts – and that of course was principally the water.”

The smell must have been unbearable, but what remained were tiny fragments of a substance coming off in wisps of smoke.  

The particles burned very brightly as they came into contact with air.

Brand had unwittingly become the first person to isolate a hidden element. He’d discovered what we know today as phosphorus.

Phosphorus
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	Discovery of Phosphorus 



	Dr Andrea Sella, University College London – “Phosphorus is biologically very, very important. If you think of our bones, they’re composed predominantly of calcium hydroxyphosphate, it’s in our DNA, it’s in all sorts of our tissues and as a result there is always phosphate in the blood and some of it, excess, is transferred into the urine.” 

The new fiery element became a sensation… and eventually led to the invention of the match.

But the real importance of Hennig Brand’s discovery was in the revelation that elements could be concealed in more complex materials. 

From the unlikely process of boiling urine, Hennig Brand had made the first step towards understanding the real building blocks of matter.
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