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Overview

• Why is indoor air pollution important?
• How can building materials affect indoor air quality?
• The new INTERIORS facility: an introduction.
• Summary
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http://www.dailymail.co.uk/news/article-2104579/The-magic-1950s-suburbia-socks-darned-baths-shared-kids-roamed-wild.html; http://home.bt.com/tech-gadgets/internet/online-gaming-for-kids-advice-for-parents-how-to-protect-your-child-11364060707336; 
https://publications.lib.chalmers.se/records/fulltext/139940.pdf ; https://sdm-partners.com/en/news/architects-obliged-to-design-only-energy-efficient-housing/; https://teachingenglishinportugal.wordpress.com/2009/04/30/environment-cartoons/#jp-carousel-56; 

Why is indoor air pollution important?
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Sources of indoor pollution

Courtesy of Toby Carter, University of York

Some direct emissions plus 
some chemical production from 
these emissions…..



“Air pollution is one of the greatest 
environmental risks to health. By 
reducing air pollution levels, countries 
can reduce the burden of disease from 
stroke, heart disease, lung cancer, 
and both chronic and acute respiratory 
diseases, including asthma” World 
Health Organisation.

https://ncas.ac.uk/our-science/air-pollution/

Health Implications



How do building material emissions affect IAQ?

• Primary VOC emissions
• Primary VOC emissions can react with other air pollutants to form secondary VOCs
• Secondary VOC emissions follow deposition of ozone (and other gases) onto surfaces 6

Courtesy of Toby Carter, University of York



Emissions from building materials

• Aldehydes main emission in the chamber
• Wet materials contributed most in first 24 h
• Wooden floor was the biggest emitter after 720 h



What about green building materials?
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WF = wooden floor
GB = gypsum board
CSB = calcium silicate board
MFC = mineral fibre ceiling

• In all cases, emissions (primary and secondary) from GBMs lower than from traditional
• Ozone deposition velocities onto GBMs also lower than for traditional materials
• Relatively few studies at the moment



Paint emissions work at York

• Investigating paint formulations before and 
after EU Paints Directive (2004/42/EC)

• Modern decorative paints (water-based) 
phased out alkanes and moved towards 
oxygenated compounds for lower emissions 
and improved performance

• Far less likely to produce formaldehyde 
than before the Directive

Work led by Lidia Alfanti in the Department of Chemistry (& Ally Lewis, Sarah Moller, Dave Shaw and Andrew Rickard)



Ozone deposition onto surfaces
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Emissions from surfaces
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• Some of the highest yields are for 
aldehydes from wooden surfaces

• Painted surfaces have relatively high 
yields (*), but few measurements

• Lots of gaps, lots of variability



Typical surfaces indoors
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• S/V with contents ~ 3.0, 3.2 and 3.6 m-1 respectively with contents, compared to 2.0, 1.7 and 1.9 m-1 when empty.
• Painted surfaces accounted for 42% of total surface



Ozone deposition on internal surfaces
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• Painted surfaces are biggest by SA, but ozone 
prefers to stick to other surfaces

• Plastic looks important, but relatively few 
measurements of deposition velocity (1 study)



Emissions from surfaces (office)

• Formaldehyde, acetaldehyde from wooden surfaces
• Painted surfaces dominate nonanal emissions (*)
• Skin emissions from 3 people for decanal emissions



INTERIORS: Interdisciplinary Facility for Indoor Air Quality Research

• Two three-bedroomed houses either side of an integrated air sampling laboratory: Passivhaus and standard
• Passivhaus is a proxy for Net Zero housing of the future
• Both houses are naturally ventilated, connected to mains water and electricity 
• A custom-built gas sampling system enables air to be sampled from any room in each house, or outdoors.



Scientific Objectives



Instrumentation

• Also have GC-MS which can quantify ~100 VOCs



Preliminary paint experiments
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Courtesy of Tom Warburton, Lidia Alfanti, University of York



Summary

• Many sources of VOCs from building materials indoors
• Surfaces are relatively more important indoors compared to outdoors
• Painted surfaces are often the biggest surface areas indoors and can have large impacts on IAQ
• Green BMs appear to have lower emissions than traditional BMs

• What does green mean (sustainable versus low emission)?
• Need more information on: 

• Deposition rates to surfaces
• Emission yields of chemicals from different surfaces
• More studies on GBMs

• Also need more testing to be carried out in realistic environments

• INTERIORS will be available for experiments from autumn 2026 
• Please contact nicola.carslaw@york.ac.uk for details
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