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Abstract

This research explores the efficacy of using simultaneous UV LED wavelengths in a flow-through
reactor to inactivate E. coli in tap water. The study, operating at a flow rate of 1 LPM, deviates
from traditional single-wavelength UV sanitation by adopting a multi-wavelength methodology.
Results showed that simultaneous exposure to mixed LED wavelengths (notably LED280/300)
resulted in a significantly higher inactivation rate compared to the theoretical aggregate of
individual LED wavelengths. This approach demonstrated between 90-99% improvement (1.7-log
synergy) in E. coli inactivation, far exceeding the under-1-log inactivation observed with the
summation of single 280 nm or 300 nm LEDs. The combined LED280/300 technique achieved
close to 99.9% disinfection efficiency. These results underscore the superior effectiveness of using
mixed UV LED wavelengths in water disinfection processes. The observed synergy is likely due
to the activation of multiple deactivation pathways, including both nucleic acid damage and
protein-based mechanisms, offering an innovative approach to microbial deactivation beyond
single-pathway reliance. The integration of these mechanisms underlines the potential of
multiwavelength strategies in achieving enhanced disinfection results. The study extends to a pilot
project in Uganda, in collaboration with an NGO, showcasing the application of UV LED
technology for safe water in low-income settings.
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