
NITROGEN (N) + 
PHOSPHORUS (P)ON BIOCHEMICAL FLOWS 

THE IMPACT OF THE PAPER INDUSTRY

NITROGEN

PHOSPHORUS

► Nitrogen is an important part of 
many cells and processes such as 
amino acids, proteins and even our 
DNA. 
► N is also needed to make 
chlorophyll in plants, which is used 
in photosynthesis to make their 
food.
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► Phosphorus is the 11th most common 
element on earth, is fundamental to 

all living things. 
►It is essential for the creation of 
DNA, cell membranes, and for bone and 

teeth formation in humans.
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Nitrogen use: About 121 million 
tons of N2 is used per year 
into reactive forms to make 
fertilizer for food production 
and another non-food 
cultivation.

Proposed boundary:35 million 
tons per year or 5 kg per 
capita. 

Phosphorus use: About 20 million tons of phosphorus is mined 
every year and around 8.5–9.5 million tons of it finds its way 
into the oceans. 
 
Proposed boundary: 11 million tons per year.
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Nitrogen oxides (NOx) sulfur oxides (SOx) and carbon dioxide (CO2) are all emitted 
during pulp and paper production. 
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Pulp and paper industry wastewaters generally contain insufficient nitrogen and 
phosphorus to satisfy bacterial growth requirements.  

80% of wastewater flows 
back into the ecosystem

and its impact
on N and P flows

Historically, nutrients have been added as part of the wastewater treatment pro-
cess to ensure optimum treatment performance.   

Controlling the addition and discharge of nutrients from nutrient limited 
wastewaters, whilst maintaining treatment performance, has proved to be a 
difficult process.
Reducing the loadings of nitrogen and phosphorus in the discharge pres-
ents a difficult problem for the industry as actual concentrations are 
often quite low.

Nutrients such as nitrogen and phosphorus can cause or exacerbate eutrophi-
cation of fresh water bodies such as lakes and rivers. Organic matter dis-
solved in fresh water, measured by biological oxygen demand (BOD), changes 
ecological characteristics. 

PAPER

In 2014, 97.5%, 99.9% and 99.8% of effluent samples from pulp and paper 
mills met regulatory requirements for toxicity tests on fish, biochemi-
cal oxygen demand, and total suspended solids, respectively.

Eutrophication  Nutrient deficiency may also impact on the 
microbial ecology of the biomass, resulting in 
poor settling and possibly changing 
species profile

focused on the 
pulp and paper 
production and 
final product 
manufacturing stages

ANALYSIS:

High BOD level

Use of Nitrogen-based fertilizers 

Eutrophication  
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