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Urin & Kot

N – Stickstoff

P – Phosphor

Diverse Substanzen

K – Kalium

S – Schwefel

B – Bor
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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

Larsen, 2018
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%
Flüssiger Stickstoff-Recycling-Dünger
Solution dʻengrais azotée issue de recyclage

Ausgangsmaterial: Separat gesammelter menschlicher Urin.
Behandelt mit Nitrifkation, Aktivkohle, Destillation    schadstofffrei.
Anwendung (1-2x pro Monat): 
Pro Pflanze: 10 ml Aurin in 1 l Wasser verdünnen. 
Pro Fläche (m2): 50 ml Aurin in 5 l Wasser verdünnen. 
Nur auf aufnahmefähige Böden ausbringen.  
Aufbewahrung: Unbeschränkt haltbar im geschlossenen Gebinde.
Entsorgung: Restmengen gemäss Bestimmung verwenden. 
Leere Packungen rezyklieren oder wiederverwenden.
Sicherheit: Ausser Reichweite von Kindern & Tieren aufbewahren. 
Nicht in Gewässer gelangen lassen.

Matériel de départ : Urine humaine issue de toilettes à séparation.
Urine traitée via nitrification, charbon actif, distillation    sans polluants.
Utilisation (1-2x par mois) : 
Par plante : Diluer 10 ml d‘Aurin dans 1 l d’eau. 
Par surfaces (m2) : Diluer 50 ml d’Aurin dans 5 l d’eau. 
Utiliser uniquement sur les sols aptes à absorber. 
Conservation : Conservation illimitée dans l‘emballage (re-)fermé. 
Élimination : Utiliser le solde de l’engrais selon les recommandations. 
Recycler ou réutiliser les emballages vides. 
Sécurité : Conserver hors de portée des enfants et animaux. 
Ne pas déverser dans les eaux de surface.500ml = 0.57kg

Zusammensetzung                     

N
NA
NS 
P2O5 
K2O 
Na 
SO3 
Cl 
B
Fe
Zn
TOC

4.2
      2.1
      2.1 
0.4
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Natürlich einheimisch
für alle deine Pflanzen.

Naturellement local
pour toutes vos plantes.rPET

100%
Rezykliertes PET
PET recyclé
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Nitrat-Stickstoff 
Phosphat 
Kaliumoxid  
Natrium  
Schwefeltrioxid  
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Key figures 
Composition of struvite 6 % N, 13 % P, 10 % Mg 

Composition of the nitrified urine 
solid used in this study 21 % N, 1.7 % P, 7.0 % K

Phosphorus applied as struvite and 
recovered in plants 26 %

Nitrogen applied as concentrated 
nitrified urine and recovered in plants 72 %
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Figure 2: Plants took up struvite and a commercial chemical phosphorus ferti-
liser (KH2PO4) in equal amounts. 

Figure 3: Plants recovered equivalent amounts of nitrogen from the concen-
trated nitrified urine and from the reference, water-soluble, NH4NO3 fertiliser. 

compared with commercially available chemical fertilisers. To en-
sure that the ratio of nitrogen to phosphorus was the same in each 
fertiliser, struvite was complemented with synthetic ammonium 
nitrate and the concentrated nitrified urine was complemented 
with potassium phosphate.

Plant nutrient uptake
We grew ryegrass plants in separate pots in a climate-controlled 
greenhouse. Before and after sowing the ryegrass, the pots were 
fertilised with either struvite, concentrated nitrified urine, or water-
soluble commercial chemical fertiliser. Plants grown using the stru-
vite fertiliser took up similar amounts of phosphorus (Figure 2) to 
plants grown using a commercial chemical phosphorus fertiliser 
(26 % and 28 % of applied phosphorus, respectively). Plants grown 
using the concentrated nitrified urine fertiliser took up 72 % of the 
nitrogen applied, which was very similar to the 77 % taken up from 
the commercial chemical fertiliser (Figure 3). About 26 % of the 
phosphorus included in the concentrated nitrified urine was also 
available to the plants, which was a similar ratio to the struvite and 
chemical phosphorus fertilisers. 

Effective urine fertilisers
This plant growth study demonstrated that under specific growing 
conditions, urine-based fertilisers performed just as well as refer-
ence commercial chemical fertilisers. The promising results ob-
tained by both the VUNA fertilisers suggest that struvite and 
concentrated nitrified urine could become valuable alternatives to 
commercial plant fertilisers. The results obtained using struvite 
were also confirmed by the Crop Science Department at the Uni-

versity of KwaZulu-Natal, which has likewise investigated plant 
growth using struvite produced from real human urine. The experi-
ments at ETHZ were conducted using ryegrass and one type of soil 
(acidic soil with pH 5.4 in water). In order to get a broader per-
spective of how effective our two urine-based fertilisers are, future 
studies will involve testing them on a wide range of soil types and a 
variety of crops. Due to the variety of nutrients it contains, concen-
trated nitrified urine may also be a good fertiliser for ornamental 
plants indoors or in gardens.

Figure 5: The VUNA fertilisers – struvite and concentrated nitrified urine –   
were both tested in greenhouse pot trials in Switzerland and South Africa.
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Figure 4: Isotopic tracers retrace the origin of nutrients in a plant: 15 N and 
33 P originate from the labelled fertiliser, whereas unlabelled N and P origi-
nate from the soil.
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5.3 Versuch 3: Bodenversalzung 

Die elektrische Leitfähigkeit im Substrat zeigte Unterschiede zwischen den vier Düngervarianten 

(Spearman: p-Wert: < 0.05). (Abbildung 10) Das Nährstoffkonzentrat erreichte einen Wert von 

334 µS cm-1, die Düngervariante Wuxal + NaCl 340 µS * cm-1. Der Kontrollwert lag bei 171 µS cm-1 

und bei der Düngervariante Wuxal bei 171 µS cm-1.  

 

Keine der drei Kontrollvariablen Pflanzenhöhe, Frischsubstanz und Trockensubstanz zeigten  

Unterschiede zwischen dem Nährstoffkonzentrat und den drei anderen Düngervarianten 

(Spearman: p-Wert: alle > 0.05). 

 

 
 
Abbildung 10 Gemessene elektrische Leitfähigkeit im Substrat und Kontrollvariablen Pflanzenhöhe, 

Frischsubstanz und Trockensubstanz. 

 
 
 



Demnächst: Das Pipimobil
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