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Electrochemical Struvite Formation

Potentiostat

]

* Pure Mg electrode
produces more
current and more
struvite than alloy

* Pure Mg is more
expensive than alloy —
capital vs. operational
cost trade-off

@ +

Anode pH;* pHe®  Mecurrent () j ¢ (mA em?) Struvite (g)
Pure-Mg 46+0.1  6.120.05  0.269+0.05 1.7+0.3 1.8£0.4
AZ31B 45+0.1  5.9+0.06  0.149+0.02 0.6+0.2 0.4+0.1

Membrane Separation and Temperature Allow Control of Nutrients
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Key Takeaways and Talking Points

* Electrochemical nutrient recovery: Reactor and electrode
configuration/optimization is important

* Use electrochemical engineering to produce different reusable
nutrient/resource streams (driven by stakeholder needs)

* Efforts focus on electrochemistry, water chemistry, engineering design
within framework of technoeconomic analysis and scalability

* Opportunity is to look at contaminants as resources and think about
how we can use engineering technology in different ways to recycle
and reuse / produce useful product streams

* Opportunities to have recovery of energy, fuels, water, and other
resources.
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Membrane-Based Concentration of Ammonium and Phosphate

Goals:
++ Pre-concentration/recovery step of nutrients
+¢» Enhance ammonium and phosphate in a struvite recovery step
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Short Term Studies: Removal of Phosphate and Ammonium
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* Evaluation of commercially-available membranes
* Results suggest a two-step membranes in series setup for concentration of phosphate, then ammonium
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Key Takeaways and Talking Points

* Pre-concentration of ammonium and phosphate would enable more
efficient electrochemical nutrient recovery / struvite production

* Membranes in series to separately concentrate phosphate, then
ammonium would allow two separate streams of concentrated
nutrients & prevent struvite formation in pipes

* Will need to test and optimize with real wastewaters
* Need to understand performance issues in complex water chemistries

* Applications in industry include food production and processing
operations, wastewater treatment, and liquid wastes from agriculture

* Currently testing commercial membranes — may progress to
experimental membranes
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