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Abstract

This study reviewed the current research trends using smog chambers based on a pilot experiment on the formation
of fine particulate matter through photochemical reactions. Among the recent major related studies, major issues
on (1) gas phase reactions, (2) secondary organic matter formation, and (3) liquid phase reactions have been discussed.
At last, design of Large-Scale Smog Chamber was suggested for the domestic construction to perform the secondary
formation and reduction of precursor gases such as NO by titanium dioxide (TiO,), which is a relatively inexpensive,
nontoxic, and easy to handle material for the further study. This study has shown that large-scale environment chambers
can simulate the atmospheric photochemical reaction like-real-world for the reduction of fine particulate matter and
the formation of the aerosol pathway.
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Table 1. Characteristics of smog chamber facilities by major research institutes (Lim et al., 2016)
Country Numxsize (m') Material Light Reference
Korea 2x6 Teflon Backlight Lee et al. (2010)'?
1x28 Teflon Sun Kim et al. (2010)'®
USA 1x10 Teflon None Fry et al. (2014)"Y
2x52 Teflon Sun Im et al. (2014)*
Germany 1x19 Teflon Backlight Boge et al. (2013)
Swiss 1x27 Teflon Xe Paulsen et al. (2005)28)
France 1x4.2 Stainless steel Xe Wang et al. (2011)*
Australia 1x18.1 Teflon Backlight Hynes et al. (2005)*®
Japan 1x2 Teflon Backlight Takekawa et al. (2003)*”
China 1x30 Teflon Backlight Wang et al. (2014)°"
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Fig. 1. SOA generation reaction by aerosol.’>

Table 2. List of previous studies on gas phase reaction SOA generation using smog chamber

Contents

References

Reactivity of the Criegee intermediate CH;CHOO.

Taatjes et al. (2013)*"

Oxidant of sulphur dioxide

Mauldin Iii et al. (2012)*?

CH,00 Formed by reaction of CHyl with O,

Welz et al. (2012)*

OH radical-initiated reactions of linear, branched, and cyclic alkanes based on NOx| Lim & Ziemann (2009)*®

Table 3. List of previous studies on liquid chemical reaction SOA generation using smog chamber

Contents

References

Glyoxal processing by aerosol multiphase

Ervens and Volkamer (2010)*¥

Aqueous chemistry related to SOA formation

Lim et al. (2010)*

SOA related to Acetylene (C,Ha)

Volkamer et al. (2009)*®

Gas/particle partitioning of water-soluble organic aerosol

Hennigan et al. (2009)*

Glyoxal uptake on ammonium sulphate seed aerosol

Galloway et al. (2008)*>
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Table 4. List of previous studies on liquid chemical reaction SOA generation using smog chamber

Contents

References

Aqueous chemistry related to SOA formation

Lim et al. (2010)*

SOA in aqueous particles

Ervens and Volkamer (2010)*®

SOA from C,H; in the aerosol aqueous phase

Volkamer et al. (2009)*¢

Gas/particle partitioning of water-soluble organic aerosol

Hennigan et al. (2009)*”

Glyoxal uptake on ammonium sulphate seed aerosol

Galloway et al. (2009)*>
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Fig. 3. Schematic diagram of smog chamber installed in
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Fig. 4. Evaluation of SOA precursor reduction of TiO,
coated blocks.
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Fig. 5. Developed a modular vertical greenery system to reduce fine dust.
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