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Wastewater treatment

Conventional

Future

Malmö today



”Sustainable” cities

Winner of Nordic Built Cities Challenges 2016 – Sege Park

Sharing for Affordable and Climate Smart Living



Effect of urine collection

Wilsenach & van Loosdrecht (2004)



Assimilation

EPA (2010)



Nitrogen 20 %,
phosphorus 50 % &
potassium 55 %
in added mineral 
fertilisers can be 
substituted.

Value
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GHG

Toilet waste
WWTP sludge

Toilet waste
WWTP sludge



Spångberg et al. (2014) - LCA



Larsen (2015) – energy comparison

A – Conventional treatment
B – Separate COD and N removal (anammox)
C – Urine nutrient recovery (1/2 = with/without embedded fertiliser energy)

Only aeration and electricity production from sludge.
Today´s standard for electricity production.



Planetary boundaries

Steffen et al. (2015)



Sustainability strategy (2015) for the housing
area Sege Park in Malmö

”Sege Park is an experimental 
workshop for sustainability”

”Sege Park shall be a test bed for 
urine separation.”…”The aim is 
that at least one building is 
included in the study…”



Uricycle - vision 

We will put forward a new urine separation system, which
enables the creation of new dry fertilisers, which can decrease
the dependency of import of mineral fertilisers to secure a
resilient food supply.



Main argument for urine separation

• Decreased need of upgrading and decreased operational costs at 
existing centralised WWTP.

• Increased nutrient recovery from human excreta.
• Decreased water use/decreased climate impact of wastewater 

handling system.



Main challenges urine separation

• Lack of attactive and comfortable urine separation toilets with low
maintenance needs,

• Space efficient , local solutions

• Low energy methods for volume reduction for minimising the 
transports to agriculture



So… how to improve wastewater treatment with
increased recovery of plant nutrients in urban 
areas?
• Urine separation – nutrient recovery in a separate stream.
• Favor N removal by assimilation by lowering SRT (separate COD and N 

removal stages) and increasing BOD/N ratio. 
• More N in sludge – N recovery can become more attractive.
• Increasing BOD/P ratio initially also favors biological phosphorus 

removal (struvite production).
• More biogas production due to less denitrification and less aerobic 

hydrolysis (short SRT).
• Less aeration energy needed due to less aerobic hydrolysis and less 

nitrification.



Vision



Ongoing MSc thesis – Effect of urine 
collection on nutrient recovery at WWTP



Thank you for your attention!
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