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Background:

Maxairea has developed an air filtration unit that extracts CO 2 from ventilation supply air. To explore whether this 
technology could reduce the risk of exposure to COVID (SARS -Cov-2) TNO has desk reviewed a number of scientific 
publications on this topic.  The results are listed in this powerpoint .

This study has been carried out in the framework of the TNO Fast Track programme.

Summary

Carbon dioxide is usually treated as a signal of how well an occupied room is ventilated. New laboratory research as 
reviewed by TNO for this study suggests it may have a second role also: the carbon dioxide level around a respiratory 
particle may influence how quickly severe acute respiratory syndrome coronavirus 2 (SARS -Cov-2)  loses infectivity after 
exhalation. In controlled laboratory experiments, higher surrounding carbon dioxide microclimates has helped the virus 
remain infectious for longer by decreasing the pH of the respiratory droplet. Simulation studies indicates that this might 
have a significant effect. However, real buildings are more complex: particle size, relative humidity and other gases in 
indoor air can change the same chemistry and may weaken, strengthen or reverse the effect.

Validation of the laboratory results in real world situations is complex as currently infectivity measurements can only be 
carried out under controlled laboratory settings. Validation of the effectivity of CO 2 filtration in real practice would involve a 
large amount of occupied buildings with and without CO 2 filtration, careful logging of all Indoor Air Quality parameters and 
sick leave due to airborne virus infections.
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H+ diminishes → pH rise in aerosol droplet

A) Faster virus deactivation at high pH

B) Culture medium solution with HEPES buffer: pH rise from 7 to 9,5 in open air 
(400 ppm) and evaporation

C) Virus is less stable at low CO 2 concentration due to pH rise in aerosol droplets 

Note: CO 2 exhalation air 40.000 - 50.000 ppm. 
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Virus infectivity loss 
correlates with rapid 
evaporation, aerosol 
diameter reduction and 
crystallisation
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pH rise after exhalation
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https://doi.org/10.1016/j.indenv.2025.100101
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