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RESOURCE QUANTITIES SEWAGE (EUROPEAN
CONTEXT)
- Water: 72 billion m3
- Nitrogen: mainly ammonia

- Typical concentration: ~40 g/m?

- Mass flux EU: 2.9 MT p.a.

- To compare: total soy import represents 1.3MT p.a.
- Carbon: complex mixture

- Typical concentration: ~500 g/m3

- Mass flux EU: 36 MT p.a.

- Can enable energy neutrality













THE GENIUS PRODUCTS
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N RECOVERY

— N destruction €1-3/kg NDN
— N recovery €2-3/kg

Key as pects' Figure: courtesy Wilbert Menkveld

- To produce sufficient value!
- To maximize reliance on sustainable energy sources



EXISTING OPTIONS

— Ammonium sulfate
— Value €100/T but highly variable
— Not popular with farmers if risk for acidification
— Produced via “conventional” stripping
— Ammonium carbonate
— Preferred by farmers
— Need for acidified CO, solution e.g. from biogas
— Ammonium condensate for e.g. BioDeNox



Rockstrom Science 2015
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Pikaar et al. In press



Pikaar et al. In press



STATUS OF SCP

— Has been around for > 50 years, several types on the market
(e.g. Quorn™)

— Current market animal feed around 200 MT p.a.

Value: ~ €750/T soy protein, ~ € 2600/T fishmeal

— Legally accepted also for recovered N under certain
circumstances

— N avallability far outweighs N requirement

— Technically shown at 100 m?3 scale on industrial wastewater, at 1
m3 scale on H,

— Many challenges still including acceptance, ethics, drying,...and
for sewage treatment mainstream N recovery
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