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Overview

mmm) - UV Disinfection in the Water Industry
* UV disinfection has long been used for drinking water and
wastewater disinfection

* Conventional mercury lamps are the industry standard, being
reliable but limited by 30-35% efficiency, fouling, and
environmental risks from mercury (phase-out by 20321).
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UV Disinfection in the Water
Industry

UV LEDs: An Alternative

 Mercury-free, compact, and
wavelength-tunable for targeted
treatment.

» Offer design flexibility
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Overview

UV Disinfection in the Water Industry
UV LEDs: An Alternative

) . Outlook

UV LEDs open doors for innovative applications previously
unfeasible with traditional UV systems.

* Current research supports that UV LEDs are a viable and
scalable disinfection solution
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Full-Scale Wastewater

Disinfection using UV LEDs




Full-Scale Wastewater UV LED Disinfection

* Objective: Assess the feasibility of UV LEDs to disinfection wastewater
UV LEDs have been rapidly improving but their limit of application is
unknown
e Conducted the largest install of UV LEDs for wastewater disinfection to
investigate this technology
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UV LED Reactor Installation

 Commissioning of the reactor
took place over the Fall of
2023 ,_

* First samples collected on
January 30, 2024

3Maclsaac, S. A., Reid, B., Ontiveros, C., Linden, K. G., Stoddart, A. K., & Gagnon, G. A. (2024). UV LED wastewater disinfection: The future is upon us. Water Research X, 24,100236.
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UV LED Reactor Installation

* Reactor installed at the
Eastern Passage Wastewater
Facility in Eastern Passage, NS

* UVT280 ~ 60%, UVT254 ~
65%

. TSS~10mg/L
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UV LED Reactor - Overview
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Full Scale LED Reactor Characteristics
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Full Scale LED Reactor Characteristics

55% Power OQutput

* Half populated panel with 55-100%
relative power output setting

capacity
Fully populated panel would
theoretically double the flow capacity of
the system vis increases LED density

* LED panels can be exchanged for
newer or alternative wavelength
LED chips or a higher density of
LEDs on a panel in future testing
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UV LED Upgrades

e Original setup had 100-150 GPM
capacity but has since been
upgraded to 300-500 GPM

* Dynamic control of flow and
power/brightness allows for wide
range of operational conditions to
be tested at the click of a button
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UV Auditing - Bench Scale Assessment
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UV LED Reactor Performance

* Reactor achieved below regulatory limit (200 CFU/
100 mL) at ~400 GPM

* Data will be published in the following months
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UV LED Fouling Assessment

* Internal fouling of LED chamber was lower than expected at
7 months check up

* Minimal deposition of grit / solids on bottom of reactor
chamber

* All internal depositions could be wiped clean and did not
have the typical ‘baked on’ effect common to conventional
systems
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Summary

* UV Auditing has been shown to be a useful tool for
estimating how LEDs scale

« 280nm UV LEDs have been demonstrated to be effective for
wastewater disinfection at UVT,5, = 65%, UVT,g, of 60%
flows as high as 400 GPM

* The true capacity of the tested LED unit is over triple the
design capacity of the system

* Fouling of the UV LED reactor remained minimal, and was
easily cleaned

* Power usage for each system is the next stage of this work
where we can compare the cost of performance
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UV LEDs are well Suited to a Range of Water
Treatment Applications

First and largest install and
successful operation of UV LEDs for
wastewater disinfection

O O

Harnessing wavelength tunability to
enable selective photolysis of target
compounds
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