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How do indoor and outdoor air chemically interact?
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How do outdoor

i sources influence
IR indoor air?
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VOC partitioning to indoor
surfaces was the subject of a
recent NASEM webinar,

including discussion of smoke
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Infiltration of outdoor O, consistently 4
and persistently impacts oxidation of
indoor VOCs
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Key Finding: Outdoor O, impacts indoor oxidation despite s
apparent low levels and slow decay rates g
Question: What are the implications of on indoor air chemistry — %
and health? S
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Observing ozone chemistry in an occupied S
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’h Infiltrated O, + indoor VOCs can
produce ultrafine particles

Limonene, ppb

Limonene+ambientoxida|j|_1ts ¢ Very faSt neW part|C|e fOrmathn
Growth rate of 28.08 nm hr .
* Requires monoterpenes AND
O,
* High outdoor O, with air change
rates will impact indoor gases
10:00 AM  11:00 AM  12:00 PM 1:00 PM 2:00 PM and partICIeS

5/9/2024

E
=
o
1]
O
=
2
@
E
S
@
O

Ozone, ppb

Local Day and Time

S
o
o
@
-
©
a)

-

12:00 AM 6.00 AM
/] Wwr

Lauren Garofalo et al., In prep.




Ventilation of outdoor NO, and O, impacts indoor chemistry

O, inject to ventilation system

During ambient outdoor NO, events,
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If this NO, event coincides with
enhanced O,, then enhanced
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even organic nitrates (RONO,) ~§
Key Finding: Ventilation of outdoor g
pollution impacts indoor oxidation
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How do outdoor
sources influence
iIndoor air?

How do indoor
T R B sources influence
HHEREET outdoor air?




Indoor air has much more organic carbon than outdoor air
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Indoor air has much more organic carbon than outdoor air
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If indoor environments have so many VOCs,
shouldn’t that matter outdoors?




Growing evidence for building decomposition and volatile chemical
products impacting urban air:
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Growing ewdence for cooking impacting urban air:
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Dilution-driven evaporation: (indoor)
cooking organic aerosol contributes
both gases and particles to outdoor air
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Move outdoors

30-60% Cooking
Organic Aerosol
evaporates
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Urban field studies: cooking contributes 10-30% of ambient organic
aerosol, and ~20% of urban anthropogenic VOCs*
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Most studies conducted in large cities in North America, Europe, Asia; VOC studies in Las Vegas

Examples of PM studies: Allan et al. Atmos Chem Phys 2010; Huang et al. Atmos chem Phys 2010; Sun et al. Atmos Env 2012; Sun et al. Atmos
Chem Phys 2011; Crippa et al. Atmos Chem Phys 2013; Xu et al. Atmos Chem Phys 2019; Franklin et al. npj Clim Atmos Sci 2025

*Cooking VOC studies: Coggon et al. Atmos Chem Phys 2024 from Las Vegas, though our work in New York is suggesting a lower value in residential
regions (Vermeuel et al.)



Future Directions: Indoor-outdoor exchange and impacts on air chemistry

O3 ou-VOC,, interactions:
secondary products, new
particle formation

Building surface
chemistry

Indoor & building emissions as non-traditional sources of
outdoor air pollution as we control fossil fuel emissions and
climate changes
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