
Docket #: S20-349

Flexible electrochemical stripping to
recover alkaline and acidic ammonia
from wastewaters

Stanford researchers developed an electrochemical reactor process that combines
electrodialysis and membrane stripping, reduces the chemical inputs needed and
expands recovered product portfolio to alkaline ammonia (for cleaning products) in
ratios customized to a user's specific needs. Currently, few scaled-up nitrogen
recovery technologies are available that can generate revenue from wastewater-
derived products. The Tarpeh Lab's four-chambered electrochemical reactor is part
of a portfolio of related inventions (S19-331, S20-348, S20-349, S23-336) that
extract value from wastewater by reclaiming ammonia from 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


Process schematic of a four-chamber flexible electrochemical stripping
(FECS) reactor for recovery of ammonium in wastewater as acidic

ammonium and alkaline ammonia.
(Image courtesy the Tarpeh Lab)

Stage of Development – Proof of Concept

Applications
Wastewater treatment and environmental protection
Industrial ammonia recovery and resource recycling
(Decentralized) fertilizer production



Advantages
Versatile Ammonia Recovery: ammonia recovered as acidic product
(fertilizer) or alkaline ammonia (cleaning product), expanding the range of
usable ammonia-based chemicals derived from wastewater.
Integrated Process: Combining electrodialysis and membrane stripping
within a multi-chamber reactor enhances the efficiency of ammonia extraction
and reduces the need for separate treatment processes and chemical inputs
needed during nitrogen recovery (less acid is needed if less acidic ammonium
fertilizer is generated).
Sustainable reuse of wastewater by converting nitrogenous compounds into
valuable agricultural products.
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