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* Indoor Air Pollution

WHO, U.S. EPA: One of the top environmental risks to public
health
4 SBS, asthma or other diseases, lower productivity, shorter life

Economic loss
-U.S. $40-120 billion/year
-China >$13 billion/year

More severe problem in China
# New construction >1 billion m?/year
# Outdoor air pollution
# High emission materials used

*ndoor Air Quality (IAQ) Control
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* Building Material Emissions

Source Emission Study: “Wet” Source
(Wood Stain)

* Material Emissions (off-gassing)

m More than 300 volatile organic compounds
(VOCs) identified in indoor air

m Many VOC:s are irritants and some are
carcinogens

m Indoor VOC concentrations are usually much
higher than outdoors

m VOC emissions can be controlled through proper
selection of materials
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Wood Stain: Emission Mechanisms
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Rates
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Wood Stain: A Four-layer Mass Transfer
Model
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Dry Source (SBR Carpet): Modeled
vs. Data
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ACCESS-1AQ: A Code for Characterizing
Emission Sources, Sinks, and Indoor Air Quality
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Simulation of Indoor Pollutant Expos
Under Different Ventilation
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* Photocatalytic Oxidation * Photocatalytic Oxidation
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* Development of Nano Photocatalyst

Developing a hybrid photocatalyst (nano-cell)
that can decompose air pollutants under
VISIBLE LIGHT

Preliminary Result I

Preliminary Result II (Tested at Syracuse Univ.)
X Destruction of formaldehyde under visible (15W
light: 2.5 cm x 14 cm flat plate reactor fluorescent) Jight: 2.8 cm 1D _x 26 cm_tubular reactor

Destruction of toluene under visible (8W fluorescent)
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DNA Damage and Bactericidal Effect by PCO L
Preliminary Results

UV illumination

Figure 2. Agarose gel electrophotogram of plasmid DNA treated
with increasing illumination time: The photocatalyst of lane 1 to
lane 6 is hybrid nano-cell; Lanes 7 to 12 is P25. The
illumination time of lanes 1 to 6 and lanes 7 to 12is 0, 5, 10,
20,40, 60 minutes respectively.
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Preliminary Results
Visible light illumination(2hrs) Bactericidal Test-Approach

Experimental materials and Conditions

Figure 1. Agarose gel electrophotogram of plasmid DNA treated with NO. Photocatalyst Microorganism 19"t intensity - Initial concentration
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