Technical note 100

BioZone Air Purifiers -
Technology Overview

This text explains the foundations of the
photoplasma air purification technology
and the most important physical and
chemical processes that takes place inside
BioZone air purifiers.

There are five different mechanisms that
BioZone’s air purifiers use for the
purification. The intensities of these
different mechanisms can be individually
controlled and varied in order to create
tailor-made devices whatever purification
application is needed.

Photo Catalytic Oxidation, PCO

In the photocatalytic oxidation (PCO) process
the destruction of chemical compounds, mainly
VOC’s is done catalytically on the surface of the
target material (eg. TiO2, Al), using the energy
of UV-photons. The photon’s energy must be
larger than the band-gap of the used
semiconductor (catalyst) material, because the
energy is used to excite an electron from thenon-
conducting energy state into the conductor belt
in which the electron can move freely in the
semiconductor material. The excited electron
leaves a positively charged hole behind it, and
together the electron and the gap form an
electron-hole system wh ich has electric
potential energy that must be consumed before
the pair can be united. In PCO, the potential
energy is used for oxidization that occurs when
a molecule arrives onto the surfaceof the
semiconductor material. The oxidization process
then breaks the harmful moleculeapart, and
another non-harmful chemical is formed. When
this process keeps going long enough, the end-
product is carbon dioxide (CO2),water vapour
(H20) and mineral salts.
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E-Coli bacteria is efficiently destroyed by BioZone Air Purifiers
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A UV Photon hits a material,which band-gap is
less than the wavelength, an electron hole is
created. This energy is transferred to a water
molecule on the surface, which creates a
hydroxyl radical that can break organic
compounds.
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