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	Technology
	Sustainability
	Recovery of N in an applicable form
	Maturity
	Concentration range

	Membrane filtration
[1]
	+-
	Applied on raw wastewater not all nitrogen is removed, still an N-load. Applied on secondary effluent, the preceding biological treatment receives still the full N-load.
	+-
	Nitrogen is concentrated in the membrane concentrate (RO) or in the membrane permeate (UF), a water stream with multiple components.
	++
	Membrane filtration is widely applied, especially in drinking water treatment.
	+
	Concentrations in the range 60-8,800 mg/l can be treated.

	Capacitive deionization
[2]
	+-
	Applied after mainstream biological treatment which receives still the full N-load.
	+-
	The nitrogen concentration is increased, nitrogen is not separated.
	-
	The concept of the technology has been tested.
	+
	Concentrations in the range 60-8,800 mg/l can be treated.

	Struvite precipitation
[3, 4, 5, 6]
	-
	The technology is applied at the residual sludge and does not affect the wastewater treatment system.
	++
	Nitrogen is concentrated in struvite and can be applied as fertilizer.
	++
	The technology is applied in practice.
	+
	The concentrations after the sludge digestion have such values that struvite can be formed.

	Steam stripping
[7]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	By acid washing the ammonia can be recovered as ammonium sulfate or ammonium nitrate.
	+-
	The technology is applied but the applicability in wastewater is not known.
	-
	Steam stripping is especially applied at very high concentrations, above 8,800 mg/l.

	Air stripping
[8]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	By acid washing the ammonia can be recovered as ammonium sulfate or ammonium nitrate
	+
	Not yet applied in wastewater, but technologies are on the market for air stripping of manure.
	+
	Air stripping can be applied on the digester reject water.

	Vacuum distillation
[8]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	The ammonia can be recovered as ammonium sulfate or ammonium nitrate.
	-
	The concept of the technology has been tested.
	+
	Vacuum distillation can be applied on the digester reject water.

	Thermal drying of sludge with subsequent air treatment
[9]
	-
	The technology is applied at the residual sludge and does not affect the wastewater treatment system.
	++
	The ammonia can be recovered as ammonium sulfate or ammonium nitrate.
	++
	The technology is applied in practice in the Netherlands.
	+
	Concentrations in the range 60-8,800 mg/l can be treated.

	Digester stripping
[10]
	-
	Stripping in the digester has a limited effect. At maximum the load of the wastewater treatment system is reduced with 27% (nitrogen content of digester reject water).
	++
	The ammonia can be recovered as ammonium sulfate or ammonium nitrate.
	-
	The concept of the technology has been tested.
	+
	The amount of nitrogen in the sludge is decisive, not the concentration in the water phase

	Microwave stripping
[11]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	The ammonia can be recovered as ammonium sulfate or ammonium nitrate.
	+
	The technology has been tested on pilot scale.
	+
	Microwave stripping should be possible on the digester reject water.

	Electrodialysis
[12]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	+
	The technology results in a concentrated ammonium stream, separated from the wastewater.
	+-
	A successful pilot project has been carried out.
	+
	The higher the concentration the more effective the process is, but the technology is effective in the range 60-8,800 mg/l.

	Microbial electrolysis
[14,15]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	In this technology a concentrated ammonium solution is made, separated from the wastewater stream.
	-
	The concept has been developed, but not yet tested on pilot scale on wastewater.
	+
	The technology is applicable in the concentration range 60-8,800 mg/l.

	Microbial fuel cell
[13,14]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	In this technology a concentrated ammonium solution is made, separated from the wastewater stream.
	-
	The concept has been developed, but not yet tested on pilot scale on wastewater.
	+
	The technology is applicable in the concentration range 60-8,800 mg/l.

	Hydrophobic membranes
[15]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	With this technology ammonium sulfate or ammonium nitrate can be produced
	+
	Hydrophobic membranes are not yet applied, although manufactures claim the technology is available.
	+
	The technology is applicable in the concentration range 60-8,800 mg/l.

	Vacuum membranes
[16]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	With this technology ammonium sulfate or ammonium nitrate can be produced.
	+
	Vacuum membranes are not yet applied, although manufactures claim the technology is available.
	+
	The technology is applicable in the concentration range 60-8,800 mg/l.

	Ion exchange
[17,18]
	-
	Application at digester reject water has limited effect on nitrogen load of the wastewater treatment system (max. 27%).
	++
	Zeolites with adsorbed nitrogen can be applied as fertilizer.
	+
	Ion exchange/zeolites is available on the market.
	-
	To adsorb all the nitrogen in the wastewater treatment very much material is required.

	Urine treatment
[19-21]
	+-
	By separate collection of urine the N-load of the wastewater treatment system can be reduced by 80%: the energy demand is lower than the reference, but still N2O will be emitted.
	++
	Urea from urine can be applied as fertilizer.
	+
	Urine is a well-known fertilizer in agriculture. Technologies to treat urine are available
	+
	Treatment of urine is possible in the concentration range 60-8,800 mg/l.

	Sludge reuse
[22,23]
	-
	The technology is applied at the residual sludge and does not affect the wastewater treatment system.
	++
	Sludge is an organic nitrogen fertilizer and can be applied in agriculture.
	+-
	There is limited experience with treatment of sludge (removal heavy metals) before it can be applied as fertilizer.
	+
	[bookmark: _GoBack]The concentration is not relevant for this technology.
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