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Linus Dagerskog (moderator)



• Linus Dagerskog: Introduction to pee-cycling
• Robert Coisette: ORIAZ Solar Dripper (France)
• Jenna Senecal: Sanitation360 (Sweden)
• Raluca Anisie: Mosan (Guatemala)



 The entire session will be recorded

 Turn off your video and microphones - the less background noise, the better

 During the session you can communicate via the chat to say hello to the community and to 
ask questions

 The session will take 60-90 minutes - take care of yourself

Housekeeping for today‘s session



N = 3,8 kg

P = 0,5kg

K ~ 1,5 kg

p/cap/yr

N = 3,8 kg

P = 0,5 kg

K ~ 1,5 kg

p/cap/yr

We excrete what we eat – and most resources with urine

~ 5.50 $ (world market)

~ 10 $ (local market)Basis for calculations 
Nutrients in urine and faeces from Jönsson et al. (2004):
N=0,13*Total food protein
P=0,011*(Total food protein+vegetal food protein)
K = estimation based on P:K ratio in Jönsson et al. (2004)
World average protein access data for 2018) from FAO Stat 
World market fertilizer prices for June 2021 from www.indexmundi.com (urea, TSP, KCl)

In urine:
>80% of N and K 
~50% of P
(Larsen and Gujer, 1996)



Why separate urine management? 

 Enable recycling of the bulk of nutrients in excreta/wastewater to agriculture

 Reduce nutrient pollution of waterbodies

 Reduce nutrient/micropollutant loads to wastewater treatment plants

 Water saving from no flush toilets

 Urine diversion can reduce odors in dry toilets (if well managed)

 Comparatively low pathogen load



Illustrations: www.thoughtco.com/folkways-mores-taboos-and-laws-3026267

Photo: Linus Dagerskog Photo: www.britannica.com/science/drug-chemical-agentUrine scale (Kai Udert, 2002)

Some pee-cycling challenges...

Photo: Wikipedia (CC)

Two main situations: 

• Household scale pee-cycling (“easy”)

• Community/city scale pee-cycling (tricky…) 

NH3

Volume Ammonia
volatilization

Pipe clogging Micro pollutants Pathogens Salt

TabooSmell Law



Household scale pee-cycling: Example from Ethiopia 

Photos: Linus Dagerskog



Popular variant – direct composting of urine

Ethiopia Burkina Faso Niger



Guldkannan (Sweden)
https://www.guldkannan.se/en-GB

Household scale – example of innovation: ”Golden watering can”



Innovations for public pee-cycling through straw composting

Faltazi (France)
https://www.faltazi.com/

“Uri-trottoir”

“Uri-tonnoir”



Lapee (Denmark)
https://www.lapee.dk/

Female public urinal – 1300 liter collection capacity



ACCESSanitation – Accelerating City-to-City Exchange for Sustainable Sanitation 
1 Dec. 2009 to 30 Nov.2012

Urine diversion toilets...



New urine diversion toilet – invisible separation with ”urine trap”

EOOS (Switzerland)
http://urinetrap.com/

Source (Larsen et al. 2021) 



Tips: Some books and guides for the public

Text

https://richearthinstitute.org/

Steinfeld (2004) Looze (2016) Rich Earth Institute (2019)



Tips: Some urine guidelines from ~2010

Generic guideline Niger Philippines



Thank you!

PS. Most gold in your 
morning urine…



Optimized applicationOptimized application
 of fertilizing urine of fertilizing urine  
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Numerous publications explain 
the fertilizing value of urine. 

SEI WHOWHO Renaud De Looze



  

The ORIAZ Solar-Dripper is a 
watering system for plants

Regulator

Bottle
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Watering can

Surface dripper

ORIAZ

Video
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https://youtu.be/oLhkOKlOhN8
https://youtu.be/oLhkOKlOhN8


ORIAZ watering is synchronized with the needs 

oriaz.com       Robert Cossette, engineer,  NRC Bio innovation,            Made in Annecy, France

https://solar-dripper.com/wp-content/uploads/Press-release-Solar-Dripper-watering-synchronism-EN.pdf


> Oxygenated soil  
The cone maintains a ideal oxygenation in the heart of the roots.  

This oxygenation allows the 
favorable development   nitrifying microorganisms.  

oriaz.com       Robert Cossette, engineer,  NRC Bio innovation,            Made in Annecy, France



Clogging FREE
ORIAZ is Ultra Tolerant to Clogging.

It allows particles larger than 2 mm and
 biofilms to pass.    = No filtration required.
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Lasagna garden
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Tomatoes 
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Tasted in Annecy, Lyon, Dijon, Geneva, Lausane, Zürich and Stockholm
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Tasted in Annecy, Lyon, Dijon, Geneva, Lausane, Zürich and Stockholm WWW
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https://youtu.be/CyMNcxLwpLM


Sweeter tomatoes, more vitamins and free fertilizer. 
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Application rate
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Simply dilute urine in water  

Occasional application : up to 25 % urine

Regular application : from 2 to 5 % urine



Average urine content : 

oriaz.com       Robert Cossette, engineer,  NRC Bio innovation,            Made in Annecy, France

0,6 % N   0,1 % P  0,2% K
Ref Renaud De Looze

> The same average contents
were measured in USA

at the University of 
Vermont in 2013



Method :
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Measure urine by volume 
density is about 1,01

Measure urine by weight to 
calculate the Nitrogen content

Drench gun to ease 
application



oriaz.com       Robert Cossette, engineer,  NRC Bio innovation,            Made in Annecy, France



New Available ORIAZ solution 

oriaz.com       Robert Cossette, engineer,  NRC Bio innovation,            Made in Annecy, France

ORIAZ SYMBIO

5 € per unit 

with basic guide
for urine fertilizing

Retail product
available



Symbio 
Guide  
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Symbio kits of 28 : 

oriaz.com       Robert Cossette, engineer,  NRC Bio innovation,            Made in Annecy, France

ORIAZ SYMBIO
28 units 99 €

ORIAZ SYMBIO 60
60 units 

+ drench gun 
199 €
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349 €
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Bonus pictures
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Mosan – The Circular Sanitation Solution
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Mosan in Guatemala since 2018

In Guatemala 6 million people lack access to safe sanitation.

Per second 500 liters of untreated wastewater into Lake Atitlán. Around 20% 
receive some type of primary treatment. 



Mosan – The Circular Sanitation Solution



Mosan System for Rural Communities: Off-grid, modular, low-tech, 
community-led, replicable

Awareness Creation & 
Participation

Collection Service

Household Toilet
Pyrolisis
transformation

Development of 
organic fertilizer





Collection

Collection



Exchange of Containers 2 times per 
week, Client Care, Payments



Collection Points 
for Visibility, Educational Events & 
Marketing



Transport to the Mosan Transformation Center, 
manually with pushcarts and/or with trucks



Urine Processing via 
Precipitation into Struvite Feces Processing via Pyrolysis into Biochar



Urine Processing - currently



Biochar Fertilizer Development
Enriched Biochar research 

Development of a biochar-based 
fertilizer for agriculture -
collaboration between Mosan, ETH 
Switzerland and Vivamos Mejor

- development of a nutrient 
recovery treatment for urine

- development of fertilizer mixes
- field and greenhouse trials on 

traditional crops and 
reforestation trees 

- participatory field trials with 
farmers



Alkaline dehydration experiments



Instagram / Facebook / LinkedIn    @mosanitation

www.mosan.com   info@mosan.ch
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