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Electrodialysis and electrochemical
nitrate reduction process

Stanford researchers have developed an Electrodialysis and Nitrate Reduction
Process (EDNR) that produces high-purity ammonia from agricultural runoff. EDNR
uses electrochemical bias switching for ion transport and nitrate reduction, and an
electrochemical membrane reactor with electrocatalysts capable of oxygen
evolution and nitrate reduction to concentrate nitrate and ammonia, reduce nitrate
to ammonia, and recover alkaline ammonia from various wastewaters.
This two-step process of electrodialysis and nitrate reduction successfully
concentrated ammonia about 12 times compared to the nitrate and ammonia in
original wastewater. When powered by renewable electricity, EDNR provides
sustainable water treatment and fertilizer production, especially for areas not served
by conventional manufacturing. This technology is part of portfolio of related
inventions (S19-331, S20-348, S20-349, S23-336) that extract value from
wastewater by reclaiming ammonia from nitrate-contaminated wastewater streams.

https://techfinder.stanford.edu/technology/durable-and-immersible-network-enabled-ammonia-sensor-water-monitoring
https://techfinder.stanford.edu/technology/electrodialysis-and-electrochemical-nitrate-reduction-process
https://techfinder.stanford.edu/technology/flexible-electrochemical-stripping-recover-alkaline-and-acidic-ammonia-wastewaters
https://techfinder.stanford.edu/technology/electrochemical-reactor-ammonia-reclamation-wastewater-nitrate


Electrodialysis and Nitrate Reduction(EDNR) of Wastewater
(Image courtesy the Tarpeh Lab)

Stage of Development – Proof of Concept

Applications
Wastewater treatment and environmental protection
Industrial ammonia recovery and resource recycling
(Decentralized) ammonia production - fertilizers, disinfectant alkaline ammonia,
and ammonia gas

Advantages
Portable and Scalable - EDNR runs on a portable, modular device that
requires only electricity, it can be used in smaller, decentralized settings
(including space) or scaled up for industry
Enhanced Efficiency and Consistency – Proof of concept device successfully
concentrated ammonia about 12 times compared to the nitrate and ammonia in
the original wastewater



Versatile - EDNR cell selectively recovers ammonia from multiple types of
nitrogenous compounds (nitrate, nitrite, and ammonium)
Three chamber setup avoids the need for activated carbon
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