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MAIN OBJECTIVE

Characterize the Indoor Air Quality (IAQ) in Spanish dwellings based on

alternative pollutants
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INTRODUCTION
Marker for other
Chemical Pollutants compounds

Toluene Xylene a-Pinene Limonene
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Secondary Priority Compounds Compounds requiring further study

Risks to human health:

- o-Pinene: irritation with neurological symptoms.
- Toluene + Xylene: chronic exposure, effect on the central nervous system and respiratory effects

- Limonene: irritation, headache and dizziness. Generate irritating oxidation products.
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METHODS

Institute of

Sustainable SPME-GC-FID <24 hours
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Preliminary analysis

Toluene

Consistent with other
studies
Associated with paints,
solvents and smoking

Xylene

Consistent with other
studies
Associated with paints,
solvents and smoking

Barely detectable

o-Pinene

14%
Differing from previous
studies
Use of volatile
monoterpenes have
been reduced/replaced

Lower range of results

Acetone

Limonene

86%
Ventilation deficit
Use of cleaning
products and cosmetics

79%
Use in air fresheners,
cleaning products and
detergents.

Correlation with highest

Decreased over the years concentrations
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Comparative levels of pollutants between projects
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CONCLUSIONS
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Findings of the study

VARIABILITY
DEPENDING
DWELLINGS

Limitations of the study

SAMPLE SIZE
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ARTICLE INFO ABSTRACT
Keywords The presence of certain Volatile Organic Compounds (VOCs) indoors represents a potential concern for occupant
o health, especially in dwellings with limited ventilation. In this context, the study analyzed the presence of five
Ventilecion healthrelated VOCs (Acetone, Toluene, Xylene, u-Pinene, and Limonene) In Spanish dwellings. This research
":‘x:.'l"m“ addresses a significant daca gap, as Spain did not participate In similar European indoor alr quality campaigns
o (INDEX of [EA-EBC Anex 6 projects). Th b the study was to the indoor alr quallty

n these dwellings and compare the findings with comparable data.

The concentrations of these pollucants were measured (n different rooms of 29 occupled dwellings located n a
continental climate in Spain during the winter period, using solid-phase microextraction coupled with gas
chromatography with a flame ionization detector (SPME-GC-FID), under typical winter conditions of reduced
ventilation. The results revealed the widespread presence of some compounds in most dwellings, while others
were anly oceasionally detected, associated with specific household activities. The main sources dentified were
cleaning products, cosmedics, and fumishings. Acecone and Limonene showed the highest concentrations,
consistent with their frequent household use, while Toluene and Xylene demonstrated lower levels consistent
with the decline In thels traditional sources (palnts, solvents, tobacco); a-Pinene, meaawhile, was detected at
very low levels, possibly due to recent changes in household product formulations. These findings emphasise the
importance of vencliation, especially during wincer, In reducing VOC accumulation and highlight the need 1o
broaden the regulatory focus on indoor air quality beyond carboa dioxide.

rg/10.1016/j.rineng.2026.11001
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