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Image from: Steffen et al. 2015. 
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Reactive Nitrogen Pollution:

• Drinking water quality

• Air quality

• Eutrophication

• Hypoxia 

• Climate change

Source:

• Agriculture

• Industry

• Going to the bathroom
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The discharge statistics for nitrogen and phosphorous from wastewater treatment plants to the larger seas.

Source: Swedish Environmental Protection Agency and SCB (2018). 
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7% global municipal wastewater  

Advanced nitrogen treatment

>80% global wastewater is 

not treated



Hypoxia (‘Dead Zones’)

Map from World Resources Institute 

(data from 2010)

http://www.wri.org/resource/world-

hypoxic-and-eutrophic-coastal-areas

“Hypoxic events in the tropics … have 

likely been underreported, perhaps by an 

order of magnitude, because of the lack of 

… capacity for their detection.
Altieri et al., 2017, PNAS 114(14), 3660–3665



The Baltic Sea suffers from eutrophication

SMHI:s satellitbild visar hur algblomningen ser ut i Östergötland. Foto: SMHI

Eutrophication = Eutrofiering

Algal blooms = algblomning

Dead zones = Döda zoner



Source: SMHI, Oxygen Survey in the Baltic Sea 2019

http://smhi.diva-portal.org/smash/get/diva2:1413260/FULLTEXT01.pdf


Sweden anthropogenic nitrogen emissions 
1994-2013
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Original data from Näringsbelastningen på Östersjön och Västerhavet 2014



*BABOO, P. 2015.

** SPÅNGBERG, J., TIDÅKER, P. & JÖNSSON, H. 2014.

Energy inputs

Nitrogen flow

WWTP

21 MJ kg-1 N**

Atmosphere 

(NH3/N2O/N2)

Effluent (Nr)

Fertilizer 

Production N

47 MJ kg-1 N*

Atmosphere 

(N2)

ExcretionUtilization

Atmosphere 

(N2/NH3/N2O)

Runoff/

Leaching 

(NO3
-)

Consumption

Food Waste

10



0

1000

2000

3000

4000

5000

6000

N P K

N
u

tr
ie

n
t 

fl
o

w
 (

g
/p

,y
)

Biod. Solid

Greywater

Faeces

Urine

Plant nutrient flow at the household

Urine = 

• Majority of plant-nutrients

• 1% (v/v) of wastewater



Runoff/
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(NO3
-)

Consumption

Food Waste

Urine = 1 % wastewater (v/v)

60-80 % of N in HH wastewater

Energy inputs

Nitrogen flow

WWTP

Atmosphere 

(NH3/N2O/N2)

Effluent (Nr)

Fertilizer 

Production N

Atmosphere 

(N2)

ExcretionUtilization

Atmosphere 

(N2/NH3/N2O)

Challenges with urine as a fertiliser:

1. Large volumes: 0.8-3 L person-1 day-1

2. Low nutrient concentration 

➢ 0.6 % N in urine to 34% N in 

Ammonium nitrateFertiliser application of 90 kg N ha-1

➢Urine (N0.6P0.07K0.16) =                    15 000 kg ha-1

➢ Commercial fertilizer (N18P2K5) =        488 kg ha-1
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OUR SOLUTION

is preventing urine from 
entering wastewater and 
converting the urine into a 
dry fertilizer.

• Based on >20 years of research at 

SLU

• Convert waste (urine) into a 

valuable product (solid fertilizer)

• Enabling a circular economy 

around our urine

building resilient 

communities



SKÅNE (REWAISE Project)

Installation at VA SYD office in Malmö 

with two more installations to come

GOTLAND (N2 Brew + P2GreeN 

Projects)

Full-cycle implementation project in 

partnership with local toilet rental 

company and drink producer

CURRENT INSTALLATIONS



Ny urinsorteringstoalett 

Designed by:

Sold by:



Sanitation360 is enabling a circular economy to be 
built within our sanitation sector

Gotland System 
For mobile and multi-tenants



SOLID URINE FERTILIZER

Nutrients

Liquid urine: 0.6% N, 0.06% P, 0.3% K

(or 6 g N per liter of urine)

Dry urine: 8.2% N, 0.7% P, 2.5% K 
• Reduced to 6% the original volume; 

• Currently reaching >20% N

Hygiene & Pharma

• Meets USEPA and WHO Guidelines

• Pharma to be removed during treatment



Fertilizer Trial 2021
Hallfreda, Gotland



The world 
starting to 

listen and is 
going to  
change.

Action needed, 

now

Global 
crisis 

x2
Unique 

approach 

By Richard Monastersky and Chelsea Wald

Design by Jasiek Krzysztofiak

Data source: M. Qadir et al. Nat. Resour. Forum 44, 40–51 (2020)



jenna@sanitation360.se 

+46  700 960 668

Thank you!
Do you have any 

questions?
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