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"Water, water, everywhere,
And all the boards did shrink;

Water, water, everywhere,
Nor any drop to drink."

Samuel Taylor Coleridge

The Rime of the 
Ancient Mariner



In ancient times, many civilizations used distillation 
to produce drinking water on their ships. The 
survival of sailors on long voyages often depended, 
as today, on the ability to obtain drinking water from 
the sea.

Aristotle (384–322 bc) himself commented that pure 
water can be made by the evaporation of sea water.

It was described how “sailors at sea boil sea water 
and hang large sponges by the opening of the 
bronze vessel into which was evaporated, imbibe. 
If they press the sponge, then one finds that there 
is fresh water”.



Ancient Greek Ships :: Battle in the Harbor of Syra cuse



Simple copper 
‘still’

But need to 
retain heat 
from 
condensed 
water.



There is already insufficient clean water for the 
global population!

But it’s not just sailors that have a problem with 
water - most of the water on the planet is in the 
salty sea (about 97% ). 

Hence, the United Nations has labelled this:
“the century of ocean water desalination”.

The remaining fresh water is mostly trapped in 
the polar ice and many glaciers. Only a very 
small proportion exists as potable water, 
readily accessible in fresh water rivers, lakes 
and reservoirs  – that is only about 0.007% of 
the total water on Earth! 



Why can’t we drink sea water?

We evolved from the sea with a salt body level of a bout 
1% - however, current oceanic organisms have a body sal t 
level of 3%, the same as the sea.

Since we are about 60% water, we can easily float in the 
sea but we can’t drink it!!

The recommended salt level for drinking water is < 0.05%.

So, we need to dilute seawater by at least 100x.

The Earth has maintained the oceans for nearly 4 bi llion 
years.



Many things are good for you at some level but beco me 
toxic at higher levels. Pure water is no exception.  If we 
drink too much, too quickly, the salts are leached from 
our cells and we die!

But how pure do we want the water?

Ultra-pure (distilled) water certainly 
doesn’t taste good!

Marathon runners who drink large amounts of tap water or spring water 
over a short period of time can suffer from a dilution of body salts which 
affects nerve cell function. This is called water intoxication or 
hyponatremia and has led to some deaths. Marathon runners need to 
replace body salts using special sport drink formulations which have 
higher salt levels. 



Our bodies need salt for various 
biochemical processes, such as nerve 
cell conduction, but it seems to us that 
there may be another, quite unexpected 
reason.



The presence of salt in water prevents 
bubbles from coalescing - but why!? 

Nature, 364, 317-319 (1993).

pure water salt solution



We have pointed out that because the maximum 
prevention of bubble coalescence occurs at the body  
level of salt, this is unlikely to be by coincidenc e, given 
the higher salt level in the sea! 

Also, animal studies have shown that we are on the 
point of suffering from decompression sickness, eve n 
as we move around at atmospheric pressure! 

So we have suggested that it is the salt level in y our 
body that gives you protection from decompression 
sickness!!



Taking these observations still 
further - could we actually use this 
odd property of sea water to help us 
produce drinking water?



The surface of water is actually a cheap, efficient  
‘membrane’ - which naturally separates pure water 
vapour from salt solution!

So, could  we combine this with the odd bubbling 
properties of sea water?







Non-boiling, bubble column for the efficient transfer of 
water to vapour, to produce drinking water from sea water.



Remote townships, such 
as Tjuntjuntjura,  need a 
sustainable process to 
convert hypersaline
groundwater into drinking 
water. 







Drinking water: the 
National perspective



Map 1: Trends in annual total rainfall 1950-2006
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Perth’s rainfall capture problem!

State Water Plan 2007



In Australia and worldwide there is a rapid 
increase in the use of desalinated sea water.



The newly formed National Centre of 
Excellence in Desalination (NCED) in 
Perth is being set up to raise our 
scientific and engineering skill base 
in desalination technologies.

The Federal Government has committed $20m and 
the Western Australian Government has offered $5m 
to support the new centre.



� Increase the capacity for desalination research in WA and 
support commercial desalination R&D. 

� Link several research nodes, with the centre at Murdoch’s 
Rockingham campus.

� Develop a separate testing and development facility.

� Coordinate desalination R&D across the country.

� Create research linkages with other overseas facilities, 
such as those in California and Singapore.

NCED intends to:



Concluding remarks

There is still a lot that we don’t know about 
the fundamental physical properties of liquid 
water and salt solutions.

We should, through the new centre, be able 
to apply new knowledge to improve 
desalination processes, reducing our 
dependence on imported technology and 
increasing energy efficiency.

Thank you for your attention


