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ABSTRACT
Numerous materials have been developed and introduced as air
quality treatment media for various gaseous pollutants including
key volatile organic compounds like benzene based on diverse
mechanisms (capture and catalytic degradation). To assess the
best sorbents available in real-world treatment of airborne volatile
organic compounds (VOCs), we explored four sorbent
performance metrics (10% breakthrough volume, space velocity,
regeneration cycles, and cost) against benzene, a representative
VOC, using well-known sorbents such as activated carbons,
metal-organic frameworks (MOFs), Tenax TA, and Carboxen1000, in the partial pressure (Pbenzene) range 0.01 – 1 Pa. Sorbents
were first screened out using the Anna Karenina principle and the
best remaining sorbents were then further assessed in terms of a
figure of merit. Accordingly, some common materials (e.g.,
activated carbons) have the potential to outperform novel
materials like MOFs. Despite claims of superior sorption
capacities, the use of MOFs for actual air quality management
(AQM) in the Pbenzene <10 Pa region is very unlikely as data were
generally collected under unrealistic Pbenzene (e.g., >5,000 Pa). The
use of metrics appropriate to real-world conditions is thus critical
for selecting sorbents.
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