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Sources of gaseous
pollutants

© Sources of inorganic gases include gas stoves, tobacco smoke, and vehicles.

© Sources of organic gases include tobacco smoke, building materials, furnishings, animal metabolic
processes, etc.

©® Radon can also be found in indoor air.
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Requirements

© Regardless of the type of technology, three requirements must be fulfilled.
» High filtration efficiency must be provided for a broad range of chemical substances.
» Low airflow resistance (small pressure drop) is required.

» The release or generation of harmful substances must be prevented.
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Different technologies
for removing gaseous
pollutants.

© There are six principal types of gas-phase air cleaners.
» Adsorbent media air filters, such as activated carbon (AC)
» Chemisorbent media air filters
» Photocatalytic oxidation (PCO)
» Plasma
» O, generators
» Plants
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Filtration — Gaseous Materials
Adsorbent Media

©® The adsorption process can be divided into two

main groups: 7 A /

» Physical adsorption (e.g. the adsorption of AC
for gas).

» Chemical adsorption (e.g. activated alumina or
AC impregnated with potassium or sodium
permanganate, which reacts with formaldehyde Sorbent layer ?.\“\
and several other compounds). Cop:::‘florrllde o

Illustration of the surface temperature adjustable laminated
plate structure (left) and the air purifier module comprising
multiple parallel plates (right). (Chen et al., 2019).
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Filtration — Gaseous Materials
Photocatalytic Oxidation (PCO)

©® The PCO process is where, upon adsorption of a photon, a

0
semiconductor acts as a catalyst in producing reactive A ’
. - . : - vad
radicals, primarily hydroxyl radicals, which can oxidise ", -
organic compounds and mineralise them. DV

© Common photocatalysts in PCO are titanium dioxide (TiO2), ]
zinc oxide (ZnO), tungsten trioxide, zinc sulphide, and @P €O, +H;0
cadmium sulphide.
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Schematic representation of photocatalytic oxidation of a
volatile organic compound (VOC) (Mull et al., 2017).
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Filtration — Gaseous
Materials
Air lon Generators

© Airions are electrically charged molecules or
atoms in the atmosphere.

© An air ion is formed when a gaseous molecule or
atom receives sufficiently high energy to eject an
electron.

© Negative air ion (NAI) generators gain electrons,

whereas positive air ion generators lose electrons.

© Several types of negative air ion generators are
based on corona discharges, thermionic electron
emission, photoexcitation, and the Lenard effect
for creating NAls.
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Schematic view of the corona discharge ioniser technology
(Rahimi, 2013).
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Filtration — Gaseous
Materials
Ozone Generators

©® An O generator is a device that produces O; by
adding energy to oxygen molecules (O,), which
causes the oxygen atoms to separate and
temporarily recombine with other oxygen
molecules.

© The process can be accomplished in the following
methods: corona discharge and UV radiation.
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Visualisation of how a corona discharge ozone generator
operates (Ozone solutions. 2021).
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Filtration — Gaseous
Materials
Plant

© Several articles have described air-cleaning plants used by NASA .
© Wolverton et al. (1989) found that indoor plants can scrub the air of cancer-causing VOCs, such as

formaldehyde and benzene.

© Orwell et al. (2004) found that soil microorganisms in potted plants also play a part in cleaning indoor

air.

© Kim et al. (2010) examined 86 species of houseplants from five general classes for their ability to

remove formaldehyde.
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Effect of Portable Air Cleaners on Indoor Air Quality:

Particle Removal from Indoor Air
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The purpose of this literature review was to examine the studies, published in the last decades
that analysed possibilities, applications and limitations of using portable air cleaners in order
to improve indoor air quality. The article discusses the strengths and weaknesses of different
air cleaning technologies by considering factors such as air quality improvement, filtering
performance and energy aspect.
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