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NIJHUIS AECO-NAR
Efficient ammonia removal from digestate 
and production of green fertilizer



Why Nijhuis AECO-NAR?
The Nijhuis AECO-NAR is a solid solution which recovers ammonia from 
digestate and produces ammonia sulphate, a valuable recovered fertilizer. The 
market potential for this recovered product depends on the region and has 
potential to replace artificial fertilizer for balanced fertilization. 

Depending on the application, recovering the ammonia of the liquid fraction of 
the digestate with the AECO-NAR results in:

• Higher biogas production when centrate water will be recycled to dilute 
the raw substrate. 

•  Reduced discharge cost to discharge the water to the sewer or river. 

•  Optimized ratio between COD and nitrogen, ensuring no carbon source 
is needed to remove the remaining nitrogen via aerobic water treatment.

•  The Nijhuis AECO-NAR produces a valuable liquid end product by not 
oxidizing nitrogen, like other conventional technologies are doing, but 
recover this as ammonium sulphate

• Reduce N and CO
2
 footprint
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NIJHUIS AECO-NAR
Efficient ammonia recovery from digestate and production of 
green fertilizer

High ammonia concentrations in digestate
Due to high ammonia concentrations in manure and sludge digesters, water 
treatment and manure treatment facilities are facing a number of operational 
challenges:

1. Reduced biogas production. The digestion process is unable to reach 
the maximum biogas production due to high nitrogen concentrations in 
the process, resulting in a reduced biogas production. 

2. High discharge cost of the centrate/digestate because of the high 
ammonia concentrations. After the digestate stream has been dewatered 
there is still a lot of ammonia in the centrate water, resulting in additional 
cost to discharge the highly polluted ammonia stream. 

3. High investment and operational cost when the centrate/digestate 
has to be on site treated via aerobic water treatment to remove remaining 
ammonia. The reduction of the COD during anaerobic digestion often 
results in a too low COD/N ratio for further aerobic nitrogen removal. 
Conventionally, additional dosing of a carbon source is used to optimize 
the ratio bringing additional cost.



What are the benefits of the Nijhuis AECO-NAR?

1. Remove more than 80% of ammonia from digestate

2. Stable efficient process withouth using caustic soda

3. Increased biogas production (reduction of the nitrogen toxity and 

improved solid/COD ratio in the digester)

4. Reduction of operational and investment cost to further treat 

centrate with aerobic water treatment 

5. Save on discharge cost of the centrate water

6. Produce a valuable green fertilizer as ammonium            

sulphate or nitrode.

7. Optimize the business case for existing digesters

8. Reduced N and CO
2 
footprint

NIJHUIS AECO-NAR 
Technical details
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More than 80% removal of ammonia  |  Liquid ammonium sulphate between 35-38%

How is the technology applied?
The Nijhuis AECO-NAR is a robust process with a proven removal efficiency 
of more than 80% of ammonia with the lowest possible energy and chemical 
usage. 

The AECO-NAR process
The process compromises a heat exchanger, CO2 stripper, an ammonia 
stripper and ammonia scrubber.

Liquid fraction of the decanter
After solid seperation of the digestate, the liquid fraction will go to the heat 
exchanger to raise the temperature for optimal ammonia removal. 

CO2 stripper
The second step in the process is stripping the CO2 from the liquid stream 
by raising the pH and removal of calcium. By applying CO

2
 stripping, 

chemical consumption is minimized.

Ammonia stripper
Additionally, the ammonia is stripped in the ammonia stripper column. Air 
will be injected into the stripper to remove ammonia from the fluid. The air 
is recyled in a closed loop avoiding heat loss and odour emissions.

Heat exchanger
The centrate water will exit the ammonia stripper and the temperature 
will be lowered, by recovering thermal energy via the infuent-effluent heat 
exchanger. 

Ammonia Scrubber
The stripped ammonia will go as gas to the scrubber and is converted 
into liquid ammonia sulphate or ammonium nitrode, a green fertilizer. The 
recovered N fertilizer can be used to replace artificial fertilizer for balanced 
fertilization.

Why would you 
destroy ammonia? 
You can produce 
green fertilizers!

“

”
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The Nijhuis AECO-NAR in practice

The Nijhuis AECO-NAR system has been delivered to one of the leading 
turkey processing companies in the United Kingdom to address their 
digestate treatment requirements and to turn their (waste)water facility 
into a resource efficient solution. 

Nijhuis’ history with the client
After having installed a Nijhuis pre-treatment and aerobic treatment system for 
the wastewater, the client also wanted to install a sludge digester to treat the 
sludge coming from the aerobic treatment system. After the sludge digester 
was up and running, the customer already faced the next challenge with high 
nitrogen concentrations in the digestate from the digester. Conventionally, the 
digestate can be treated with an aerobic treatment system and an additional 
dosing of a carbon source is required to optimize the COD/N ratio. However, 
with the integration of the Nijhuis AECO-NAR solution after the digester, 
no additional dosing of a carbon source is needed to optimize the ratio. 

Nijhuis ammonia recovery solution at a turkey processing plant
In a modular 40 ft. container (Nijhuis MODULUTIONS-Container) a decanter 
centrifuge is dewatering the digestate coming out of the digester into a liquid and 
cake fraction. As the cake will be discharged, the liquid fraction (centrate water) will 
enter a heat exchanger, resulting in stripping the ammonia under high temperature. 
The ammonia gas is treated by a scrubber which ensures a biobased fertilizer. The 
improved COD/N ratio of the centrate water out of the AECO-NAR results in OPEX 
savings on the additional aerobic treatment of the centrate water.

Results
The Nijhuis AECO-NAR removes more than 80% nitrogen and converts this into a 
valuable green fertilizer between 35-38% of liquid ammonium sulphate.

Note:
The Nijhuis AECO-NAR is part of the Nijhuis AECO “resource recovery” solutions like Nijhuis AECO-FAT and Nijhuis AECO-CIP. Furthermore, the AECO-NAR is 
part of the GENIUS solution, a complete manure and digestate solution to turn manure into clean water and green fertilizers. These high-level technologies and 
innovative solutions recover valuable products from process water, wastewater and manure towards a circular economy. 

Results of the Nijhuis AECO-NAR in England

Flow [m3/d] 75

NH
4
-N influent [g/l] 2,5

Efficiency [%] > 80%
NH

4
-N effluent [g/l] 0,5

Removed N [kg/d] 150

Ammonium-
Sulphate

[%] 35-38%


