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Background

There are various alternative air cleaning technologies in addition to ventilation, filtration, and
germicidal ultraviolet light. In general, these are methods in which chemically reactive species are
pumped into a room. The intent is for these reactive species to either inactivate viruses, increase the
deposition rate onto surfaces, or allow fine particulate matter to be removed through a lower-quality
filter in the HVAC system. These methods include ionization, bi-polar ionization, gaseous hydrogen
peroxide, UV photocatalytic oxidation (UV with a catalyst like titanium dioxide), nano-confined catalytic
oxidation, ozone emitters, hydroxyl emitters, plasma, and other active technologies. Some of these
technologies have been shown to have low effectiveness in reducing pollutant concentrations.
Changing the chemical composition of a space can also possibly create harmful by-products.*?® Based
on current evidence, additive air cleaning technologies should be avoided.

Alternative Air Cleaning Methods
lonizers

lon generators act by charging airborne particulate matter in a room so that they are attracted

to various surfaces in the space. They can also enhance the ability of airborne particles to form
agglomerates (also known as coagulation). By sticking together many smaller particles to form larger
ones, the traditional HVAC system can remove fine particulate matter more efficiently. Other common
names for ionizers that create negative ions are ion generators, ionic air purifiers, electrostatic air
purifiers, and plasma-based air purifiers. Some ionizers can create both negative and positive ions
known as bi-polar ionizers or plasma waves. Manufacturers claim effective removal of aerosolized
particles from the indoor environment. However, some researchers found little to no effective removal
of fine particulate matter during operation. Some of the concerns related to this technology include
the negative impact of elevated negative ions in the air* as well as the negative effects of exposure
to large, concentrated ions.® In addition, ionizing devices can emit by-products such as ozone (0O3),
Volatile Organic Compounds (VOCs), as well as ultrafine aerosols. The United States Environmental
Protection Agency cautions that using ionizers can increase the rate of particle deposition in the
respiratory tract, which may not reduce the dose of particles to the lungs.®

Photocatalytic Oxidation

Photocatalytic oxidation is a technique that employs light and a catalyst to break down and transform
pollutants through chemical reactions. The catalyst, typically made of titanium dioxide, is activated by
ultraviolet light to generate oxidants that then react with VOCs. The composition of air flowing through
the device and its design can result in the production of unintended by-products such as aldehydes,
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phosgene, and chlorinated VOCs. Therefore, caution should be exercised when using photocatalytic
oxidation as a means of air purification’

Gaseous Hydrogen Peroxide

Gaseous hydrogen peroxide is a potent oxidizing agent that has been used as a method for cleaning
the air of certain pollutants. Hydrogen peroxide can be toxic if ingested, inhaled, or by contact with
the skin or eyes. Inhalation of household-strength hydrogen peroxide (3%) can cause respiratory
irritation and inhalation of vapours from concentrated solutions (higher than 10%) may result in severe
pulmonary irritation. While some methods generate hydrogen peroxide at lower concentrations,

the use of gaseous hydrogen peroxide can result in the formation of by-products including gaseous
contaminants. Therefore, caution should be exercised when using gaseous hydrogen peroxide in any
occupied space.

Ozone Generation

Ozone generators are devices that generate ozone, a highly reactive molecule that can break down
certain pollutants, like airborne pathogens. While ozone generators have been marketed as a solution
for improving air quality, they should not be used due to safety and health concerns. Ozone can be
harmful to human health, potentially causing respiratory irritation and other health problems when
exposed to high concentrations. Additionally, ozone can react with other chemicals in the air to form
harmful by-products that can contribute to air pollution. Health Canada recommends against the use of
ozone generators.

Hydroxyl Generation

Hydroxyl generators are devices that generate hydroxyl radicals, which are highly reactive species that
can break down pollutants in the air. The use of hydroxyl generators can result in the production of
harmful by-products, such as ozone and particulate matter.®

Safety & Effectiveness

ASHRAE 241-2023 Normative Appendix A provides a standard for safety and effectiveness for all air
cleaners.® To measure effectiveness, the equivalent clean air delivery rate can be determined using
a decay test following Stephens et al, (ASHRAE Journal, April 2022).° Claims about the percentage
of reduced pathogens do not necessarily translate to effective use in real-world environments.
ASHRAE 241 also provides a safety standard to ensure ozone, particulate matter and formaldehyde
are generated at safe levels. For alternative air cleaners to be used, they should be regulated and
required to comply with ASHRAE 241-2023 Normative Appendix A" There is not sufficient evidence
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that alternative air cleaners are more effective than traditional air cleaning technologies, i.e., outdoor
ventilation, filtration, and germicidal ultraviolet light. We currently recommend against their use.






