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Plants need more than CO2 and H2O
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Link between Se deficiency in soils 
and Se-related diseases in China

Source: Dinh et al. 2018
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Zinc deficiencies

Source: Alloway 2004
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Scarce elements
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Planetary boundaries



Stikstof komt voornamelijk als kunstmest op het land
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Mineral fertilizer

Organic fertilizer

Atmospheric deposition

Biological fixation

Deposition by irrigation

N



Figuur 2.3 Aantallen pluimvee en varkens per locatie (bron Steinfeld et al., 
2006) Source: Mest en metropolen concept 20181224

Hotspots of population and livestock
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Stikstof input ongelijk verdeeld N

Source: L.F. Schulte-Uebbing (2022), Nature



Coherent

Gezonde levensstijl Bodemorganisme Rioolwaterzuivering

 Niet 
coherent

Medicijnen Pesticide PFAS

Visie op innovatie

Bron:Iv-groep.nl
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Guiding principles
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Guiding principles
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Biobased products or agriculture?

Urban and 
industrial organic 

residues
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Digestate and ferment leads to higher quality
soil organic matter

C

• Compost  Particulate organic matter (POM)

• Digestate & ferment  Mineral associated organic 
matter (MAOM)
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Digestate leads to higher quality SOM C
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Taken by Vania Chavez
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Ferment DigestaatCompost
Chavez et al. (2022)

Soil organic matter (SOM) different per treatment C
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Microorganisms produce EPS

DNA of living cells EPS

C

Soil aggregate

Source: Luo et al. 2022
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Meer EPS van fermentatie en vergisting
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AD as recovery motor
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Source separated sanitation



Conc.
mg/mg TS

NL guideline

Zn 284 300
Ni 46 30
Cu 95 75
Cr 77 75
Hg 0,01 0,75
Cd 0,71 1,3
Pb 1,4 100
As 0.31 15

Black water 
sludge

Clean sludge containing trace elements

Source: Cunha et al. 2020



First pilot | Sneek, NL

Source: Hernandez Leal et al. 2008



Growing and scaling | Sneek, NL

Source: Desah



2000 houses | Helsingborg, SE

Source: Hernandez Leal et al. 2008Source: NSVA



Recovered P is healthier P

Cd 23 0.18
Sr 1057 n.d.
U 141 n.d.
Cr 148 39

mg kg-1
TS

Recovered PMined P

Source: Cunha et al. 2020



Recovered calcium phosphate granules P

Amorphous and hydroxyapatite
77% average crystallinity

P 10
P2O5 23
Ca 25
Organics (VSS) 29
Mg, S, and Na 0.9

Average wt%

Average ~1.4 mm

Source: Cunha et al. 2020 37
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Stikstof: Fosfaat verhouding niet optimaal in mest
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Door vergisten nutriënten splitsen
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Stikstof vastlegging N

Source: Keuning 2022 41Digestaat Drijfmest
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Nitrificatie neemt toe naar mestgift N
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Source: Keuning 2022



Houden wormen van digestaat? N

43

Jeroen Onrust PhD

Source: Keuning 2022



19



`Dank voor jullie aandacht!

Chris.Schott@wetsus.nl

Thema-avond Bodem

29 November bij Wetsus
Meer informatie op www.wetsus.nl

Voor vragen chris.schott@wetsus.nl

http://www.wetsus.nl/


June 3-5, 2024
Leeuwarden

ECGIC 2024III ECONOMY FOR THE COMMON GOOD 
INTERNATIONAL CONFERENCE

Converging Future-Fit Economic Models: Advancing Just and Sustainable Regions

www.wetsus.nl/ecgic-2024


	Is kringloopsluiting in de landbouw mogelijk met technologische ingrepen?
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Scarce elements
	Scarce elements
	Scarce elements
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Guiding principles
	Guiding principles
	Biobased products or agriculture?
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Digestate and ferment leads to higher quality�soil organic matter
	Digestate leads to higher quality SOM
	Slide Number 26
	Soil organic matter (SOM) different per treatment
	Microorganisms produce EPS
	Slide Number 29
	AD as recovery motor
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Stikstof: Fosfaat verhouding niet optimaal in mest
	Door vergisten nutriënten splitsen
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	`
	Slide Number 46

