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Background

Water treatment systems face increasing challenges in removing trace contaminants such as nitrate, fluoride,

phosphate, and arsenic, particularly in brackish water sources.

Traditional ion exchange methods rely on acids and alkalis for regeneration, creating large volumes of chemical

brine waste that is expensive to manage and environmentally damaging.

This presents a growing need for cost-effective, selective, and sustainable water purification technologies.

Tech Overview

Researchers at Lehigh University developed a two-bed ion exchange process that simultaneously removes multiple

contaminants and performs desalination using only CO, as the regenerant.

« Bed 1: Hybrid anion exchanger with zirconium oxide nanoparticles (HAIX-NanoZr) captures nitrate, fluoride,
phosphate, and arsenic with high selectivity.
» Bed 2: Weak-acid cation exchange fibers (WAC-Fiber) remove bicarbonate salts, reducing total dissolved

solids (TDS).

The system operates in a countercurrent mode where both beds are regenerated sequentially using pressurized

CO, and eliminates the need for mineral acids or alkalis, thus preventing the generation of hazardous brine waste.

Benefits

« Brine-free operation: No hazardous regenerant chemicals; minimal waste stream

« High selectivity: Effective for nitrate, fluoride, phosphate, and arsenic removal

« Sustainable regeneration: Uses CO,, enabling potential carbon sequestration benefits
« Retrofit-ready: Compatible with existing ion exchange systems

« Cost-efficient: Reduces operational costs linked to chemical handling and waste disposal

Applications

o Drinking water treatment for municipal and rural communities
« Brackish water desalination for agriculture and industrial use
o Wastewater reuse and reclamation projects

« Groundwater remediation in regions with fluoride, nitrate, or arsenic contamination



Patents

« US10472261B2


https://patents.google.com/patent/US10472261B2/

Learn more about this opportunity

About Inpart

Scientific collaborations should solve real-world problems and bring a positive impact to society. That's why we
facilitate and accelerate the bench-to-bedside journey by connecting the right partners from industry and

academia.

Connect is an online matchmaking platform subscribed to by 250+ universities and research institutes to
connect with industry teams in 6,000+ companies to commercialise academic innovations and expertise that are

available and seeking collaboration. Create your free Connect account!
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