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NAWI Leverage
The project team brings together five PIs from five research institutions with 

their unique expertise to contribute to this 2-year research plan. Harnessing 

the tools developed via NAWI, the experimental and computational results 

will also be shared via WaterDAMS and WaterTAP for future usage and 

reference.

Key Findings:

• EDTA electrografting on glassy carbon was attained in aqueous solution 

and corroborated by electrochemical and spectroscopic evidence. 

• The reactor with the electrografted cathode can selectively remove heavy 

metals. Its lower surface area needed a minimal energy input and had a 

limited impact on the pH and conductivity of the treated ROC.

• DFT screening showed that different common and commercial substrates 

are feasible for their doping to decrease the free energy of their OH* 

generation.

Conclusion 

We successfully treated reverse osmosis brines emulating those from the Kay

Bailey Hutchison Desalination Plant (El Paso, Texas) spiked simultaneously

with six heavy metals in ppb-levels, obtaining >90% removal when operated in

a single-pass, flow-through mode and with an energy consumption of only

0.22 kWh m-3.
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This project will develop a prototype FIELD system to simultaneously eliminate ppb-level 

heavy metals and ppt-level PFAS for resource-efficient inland RO brine management.

Background
• Inland RO brine contains metals and PFAS.

• These regulated pollutants need selective 

removal for cost-effective management.

Research Objective and Activities

FIELD System for Brine Purification

DSA Graphite 

Removal performance (%) 93.6 97.9

Energy consumption in 24 h (kW*h*m-3) 0.19 0.22

Initial and final pH 8.8 / 8.5 8.5 / 8.2

Initial and final conductivity (mS cm-1) 13.09 / 12.95 13.26 / 13.18
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