
T H E  P E R I O D I C  T A B L E ’ S  E N D A N G E R E D  E L E M E N T S

Phosphorus is essen�al for life and has no subs�tute. 
Phosphate rock is a finite resource that was formed 
from the mineraliza�on of dead sea creatures over 
tens of millions of years and then lifted to the land 
via tectonic uplift. It is one of the three key 
ingredients in fertilizer. 

Phosphorus
An Element Cri�cal for Life 

Where is it from?

Phosphorus is present in soils, to di�erent 
degrees, depending on the bedrock. 
However, most applied phosphorus 
comes from phosphate rock mining.

Why is it a cri�cal element?

S U P P LY  C H A I N  L O S S

80% of phosphorus is lost or
wasted in the supply chain from 
mine to field to fork.2 

S U P P LY  /  D E M A N D

Peak phosphorus is es�mated 
between 2025 and 2084, a�er which 
high-quality sources of phosphorus 
will diminish and become harder 
and more expensive to extract.1

At the same �me, phosphorus 
demand is rising with most demand 
coming from developing countries.  

There are no subs�tutes for 
phosphorus in agriculture.

I N D I V I D U A L S

Choices to Decrease 
Phosphorus Demand

■ Was�ng less food 
decreases the demand 
for phosphorus, and 
compos�ng kitchen 
scraps keeps 
phosphorus in the soil.4

■ Ea�ng a diet with less 
meat and dairy reduces 
phosphorus-heavy 
livestock rearing.4

I N S T I T U T I O N S

Programs to Recover and 
Recycle Phosphorus

■ Recovering from waste 
treatment plants the 
three million tons of 
phosphorus we pass 
through in our urine and 
feces globally each year.2

■ Recycling industrial 
phosphorus waste, such 
as phosphine oxides.
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Most phosphorus is ul�mately lost to water bodies 
via agricultural runo� and waste water. 

Excess phosphorus in water causes algal blooms and 
eutrophica�on. It’s es�mated that eutrophica�on 

costs the United States $2.2 billion annually.3

P H O S P H A T E  R O C K  M I N I N G

71%
M O R O C C O

Phosphorus

71% of the world’s phosphate rock reserves 
are in Morocco, some of which comes from 
the contested region of Western Sahara.5

Phosphorus in the soil is distributed 
unequally around the globe. For example, 
the soils in sub-Saharan Africa have very 
li�le phosphorus in them naturally. Where 
phosphorus is lacking, fer�liza�on is 
necessary for agricultural produc�vity.

How is it used?

90% of phosphate rock is 
used for food produc�on.1
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M I N E F I E L D F O R K

Phosphate is used in detergents to make them more 
e¨cient, but has been largely banned in the U.S., Europe 
and elsewhere due to its environmentally damaging  role 
in eutrophica�on. However, in some parts of the U.S., it is 
s�ll used in dishwashing and industrial detergents.

What can we do about it?

A

A  Mohr & Evans (2013)

2025
2033
2070
2084
2102

YEAR

2311–
2411

B

B  Cordell et al. (2009), Cordell & White (2011)

E

E  Fixen (2009)

F

F  Van Kauwenbergh (2010)

C

C  GPRI (2010), Cordell et al. (2011) 

D

D  Walan (2013)

P
R

O
D

U
C

T
IO

N
(M

t/
a 

of
 P

)

C H E M I S T S

Innova�on for More 
E�cient Phosphorus Use

■ Improving soil fer�lity 
monitoring and fer�lizer 
applica�on.

■ Making innova�ons in 
�me-release fer�lizer.

Solving the phosphorus problem is 
cri�cal to mee�ng U.N. Sustainable 
Development Goal #2: End hunger, 
achieve food security and improved 
nutri�on and promote sustainable 
agriculture. 
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Find out more about Cri�cal and Endangered Elements: acs.org/endangered-elements
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