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Figure: http://physics.ucsd.edu/do-the-math
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16,000,000,000,000 watts

Figure: http://physics.ucsd.edu/do-the-math
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What’s wrong with this picture?

Figure: http://physics.ucsd.edu/do-the-math
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~1300W per square meter 
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Figure: Cordel, D., Drangert, J-O. and White, S. (2009) Global Environmental Change 19:2 292-305
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Figure: Cordel, D., Drangert, J-O. and White, S. (2009) Global Environmental Change 19:2 292-305
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Image: Dan Swenson www.nola.com
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Gilbert, N. (2009) Nature 461:8 716-718
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Ten years ago, Don Mavinic was working 

on a way to get rid of a pesky precipitate 
that plugs up the works of waste-water 
treatment plants. Known as struvite, 

the solid crud forms in pipes and pumps when 
bacteria are used to clean up sewerage sludge.

Mavinic, a civil engineer at the University 
of British Columbia in Vancouver, Canada, 
realized that struvite was more than just rub-
bish. A combination of phosphate, magnesium 
and ammonium, struvite contains many of the 
essential nutrients that plants need. Mavinic 
has developed a way to remove the precipitate 
during the water-treatment process and he is 
now selling it as a ‘green’ fertilizer. His tech-
nology was first used commercially in 2007 
in a treatment plant in Edmonton, Alberta, 
Canada. It has since been exported to a plant 
in Portland, Oregon, which began using it this 
year. A sewage works in Derby, UK, success-
fully tested the technology in September.

Aside from finding a use for a troublesome 
by-product, the recycling of struvite could also 
help solve a much bigger problem: the dwindling 
supply of phosphate rock. All life forms require 

phosphorus in the form of phosphate, which 
has an essential role in RNA and DNA and in 
cellular metabolism. Every year, China, the 
United States, Morocco and other countries 
mine millions of tonnes of phosphate from the 
ground (pictured above), the bulk of which is 
turned into fertilizer for food crops. But such 
deposits are a finite resource and could disap-
pear within the century. 

Experts disagree on how much phosphate 
is left and how quickly it will be exhausted. 
But many argue that a shortage is coming and 
that it will leave the world’s future food supply 
hanging in the balance. 

“I am starting to think phosphate rock is 
becoming a strategic material for many coun-
tries. In the future it’s going to become more and 
more valuable,” says Steven Van Kauwenbergh 
of the IFDC, an International Center for Soil 
Fertility & Agricultural Development based in 
Muscle Shoals, Alabama. Indeed, as political 
and social tensions build over the reserves of 
phosphate rock, the world could move from an 
oil-based to a phosphate-based economy, say 
some scientists and industry representatives.

“It is a very curious thing that something so 
important is so poorly understood and so little 
talked about in the larger political arena,” says 
Arno Rosemarin, a water-resources specialist 
at the Stockholm Environment Institute who 
has researched global phosphate use. Although 
international leaders have not tended to focus on 
the potential for phosphate shortages, the issue 
has been proposed for discussion next month at 
a United Nations meeting on global food secu-
rity — an indication that it is starting to attract 
the attention of the international community.

Just decades left?
In many countries, phosphorus is a limiting 
plant nutrient in short supply in the soil. So 
farmers add phosphate-based fertilizers to 
increase agricultural yields. That has spawned 
a global phosphate-mining industry with sales 
totalling in the tens of billions of dollars.

The US Geological Survey (USGS) in 
Reston, Virginia, estimates that around 62 bil-
lion tonnes of phosphate remain in the ground 
(see graphic). This includes 15 billion tonnes of 
deposits that are mineable at present and others 

Phosphate-based fertilizers have helped spur agricultural gains in the past century, but the world 
may soon run out of them. Natasha Gilbert investigates the potential phosphate crisis.
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IFDC
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Center for Strategic and International Studies

September 22, 2010
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Research and Development Division
IFDC
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Figure: Cordel, D., Drangert, J-O. and White, S. (2009) Global Environmental Change 19:2 292-305
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Photo: Karim Nice, www.howstuffworks.com
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For 21/3/2014

Thinking in Systems pages 145-165
Read

The quiz on Friday 
will be based on this?

http://www.theguardian.com/environment/earth-insight/2014/mar/14/nasa-civilisation-
irreversible-collapse-study-scientists

The Guardian: Industrial civilisation 
heading for inevitable collapse

Read
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