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Abstract: 

Humans spend most of their lives indoors, where complex multiphase chemistry governs air composition 
and exposure. Indoor air chemistry has therefore emerged as a rapidly growing, interdisciplinary field 
spanning chemistry, engineering, and environmental science. A central challenge is the development of 
predictive models that capture coupled gas-phase, surface, and condensed-phase processes across wide 
spatial and temporal scales. 
In this talk, I focus on an often-overlooked but chemically active interface: human skin. Owing to its 
large surface area and coating of unsaturated lipids, skin is both a major sink for indoor oxidants, 
particularly ozone, and a source of volatile and semivolatile organic compounds (VOCs and SVOCs). 
Modeling this system requires accurate descriptions of multiphase partitioning and molecular transport, 
yet many key parameters remain experimentally inaccessible. 
I show how atomistic molecular simulations can estimate and constrain key parameters, such as 
accommodation coefficients, partitioning constants, and diffusivities, and enable their incorporation 
into multiscale indoor air models. These approaches reveal that dermal uptake of SVOCs is a critical but 
underconstrained pathway. Permeation is governed primarily by large free-energy barriers and slow lipid 
dynamics, while diffusivity estimates can vary by up to an order of magnitude. To address this, we 
develop robust residence-time-based estimators that link microscopic dynamics to macroscopic 
transport. 
Together, these results establish the skin as both a reactive surface and a selective barrier controlling 
indoor chemical exposure. 
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