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UV222 pretreatment of reverse osmosis (RO) membranes can decrease membrane fouling,
while providing significant micropollutant removal and virus inactivation
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This material is based upon work supported by the National Alliance for Water Innovation (NAWI),
funded by the U.S. Department of Energy, Office of Energy Efficiency and Renewable

Energy (EERE), Industrial Efficiency and Decarbonization Office, under Funding Opportunity
Announcement DE-FOA-0001905.

NAWI CONNECTIONS

Period of Performance: December 2023—- June 2026
Challenge Area/Topic Area:

The topic area of Process Innovation & Intensification with a focus on
electrified systems is embodied in our research approach. UV treatment is
an electrified process that can utilize renewable energy for power, and it
represents a modular, scalable and innovative approach for desalination
pretreatment systems, with additional benefits.

NAWI Leverage:

NAWI partners have enabled access to key wastewater resources for this
study. NAWI cross-cutting tools such as WaterTAP are being leveraged for
techno-economic analysis.

KEY FINDINGS AND FUTURE WORK

Key Findings:
* Virus inactivation and contaminant degradation in wastewater is
accelerated by UV222 compared to UV254/H,0,

 Large molecular weight compounds are significantly transformed by
UV222, potentially leading to reduced membrane fouling

e UV222 pretreatment leads to 29% improved fouling reduction
(measured by flux decline and baselined to untreated case), compared
to UV254/H202 at comparable fluences for contaminant degradation

Future Work

* Elucidate the mechanisms of organic fouling using model foulants
* |nvestigate the impact of UV222 on biofouling using Pseudomonas
 Continued testing and evaluation of flow-through reactor

* |Integrate results into NAWI WaterTap tool to assess economic feasibility
of novel UV222 RO pretreatment process
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