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Haes et al., 2012



NIOO circular sanitation system
Nederland Instituut voor Ecologie (NIOO) Koninklijke Nederlandse Akademie van Wetenschapen (KNAW) C2C building

Separates GW from BW 
≈ 300 p (5 d/week)
> 50% part-timers
BW flow = 0.35 m3.d-1

H2ONutr.C
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Other circular sanitation systems
3 m3.d-1



Other circular sanitation systems
New Delhi, India

10 m3.d-1



Challenges
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N and P removal

20 - 160 mg N.L-1.d-1

3 - 30 mg P.L-1.d-1

N and P removal rates:

N and P removal % depends on N:P ratio of WW
Fernandes et al., Front. in Micro., 2017Fernandes et al., Environ. Sci. Technol., 2015;  



Variation in WW N:P ratio 
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Microalgae has N:P ratio ≈ 16:1



Explore traits and functions

Fernandes et al., Front. in Micro., 2017

↑ biodiversity↓↑ functional trait diversity↓↑N&P recovery

Species with ↑ N:P raƟos↓↑ N recovery rate↓↑N&P recovery



4-log removal for E. coli 
log removal = to conventional WWTP;
water reuse quality = outdoor crop irrigation  

PBRefl.BW

CH4

AnBW

Suetti et al. in prep.

Pollutants removal Human pathogens



Removal (%)
Ibuprofen 100
Diclofenac 60
Paracetamol 100
Trimethoprim 60
Metoprolol 70
Carbamazepine 30

Pollutants removal

de Wilt et al., Jor. Haz. Mat., 2015 Removalmechanisms

18 CECChemicals of emerging concern Removal in algae reactors (%)
Sulfamethoxazole (antibiotic) ?
Mecoprop (herbicide) ?
Methylbenzotriazole (corrosion inhibitor) ?

Micropollutants



Biomass valorisation

Adsorption to suspended matter (inc. microalgae): Yes, but a majority no
Fertilizer? positive results, but more research needed

Contamination
Removal (%)

Ibuprofen 100
Diclofenac 60
Paracetamol 100
Trimethoprim 60
Metoprolol 70
Carbamazepine 30

de Wilt et al., Jor. Haz. Mat., 2015 



Biomass valorisation
After 120 days of experiment

Total plant biomass did not differ between Algae and mineral fertilizer.CONTROL NPK Algae

Suleiman., A. et al., in preparation 



Biomass valorisation

CONTROL NPK Algae

Silva., G.R et al., Algal Research, 2019 
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Growth and harvest in 1 reactor… and no aeration needed
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The future is bright… the future is GREEN

us.schott.com inhabitat.com 



www.nioo.knaw.nl                    @niooknaw

Thank you!

Scholte Holding BV


