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Salthammer and Bahadir (2009) CLEAN – Soil, Air, Water 37, 47-435 
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Indoor related classification of organic compounds 
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Indoor related chemicals 

Stealth * Avantgarde Classics 

* by courtesy of C. Weschler 

http://upload.wikimedia.org/wikipedia/commons/2/2e/Toluol.svg
http://upload.wikimedia.org/wikipedia/commons/8/8b/Butylacetat.svg
http://upload.wikimedia.org/wikipedia/commons/f/f3/1,2-Cyclohexane_dicarboxylic_acid_diisononyl_ester.svg
http://upload.wikimedia.org/wikipedia/commons/2/24/Squalene.svg
http://en.wikipedia.org/wiki/File:Octenol.png
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0.3 – 32 µm  

(size distribution) 

20 – 1000 nm  

(sum only) 

10 – 800 nm (SMPS) 

(size distribution) 

5.6 – 560 nm (FMPS) 

(size distribution) 

Analytical tools (selection) 

GC/MS HPLC Photoacoustics PTR-MS 
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Chambers for indoor related emission testing 

1 m³ glass chamber 

24 m³ stainless steel chamber 

Salthammer (2009) In Salthammer, Uhde (Eds.): Organic Indoor Air Pollutants, WILEY-VCH 
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CEN TC 351 (Draft) – Reference Room 
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www.umweltbundesamt.de 

Key word: agbb 

latest update: 2012 

C6 C16 C22 

VOC SVOC 

Principle of the AgBB-Scheme 

http://www.umweltbundesamt.de/
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Long term emission of DIBP, DINCH and DINP from paint and PVC 

Schossler et al. (2011) Science of the Total Environment 409, 4031-4038 

1 Month 
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Details of the AgBB-Scheme: Sensory Testing 

 ISO 16000-28 (2012) 

 

 Determination of odour emissions from building products using test 

 chambers 

• Acceptability 

• Intensity 

• Hedonics 

 

 

 ISO 16000-30 (Draft 2012) 

 

  Sensory testing of Indoor Air 

• Acceptability 

• Intensity 

• Hedonics  
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European Harmonization of Building Product Labeling I 
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European Harmonization of Building Product Labeling II 
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Priority EU-LCI values 

Source: ECA Report No. 29 
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LOAEL 5 mg/m³ (rats) 
Exposure time adjustment (subchronic, chronic) 

Threshold for effects in humans 

Threshold for susceptible individuals 

RW II = 20 µg/m³ RW I = 2 µg/m³ 

RW II / 10 

Threshold for susceptible individuals and children 

Children factor (2) 

Intraspecies factor (10) 

Interspecies factor (12) 

Development of indoor air guideline values. Example: Naphthalene  

Sagunski and Heger (2004) Bundesgesundheitsblatt 47, 705 
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Guidelines and recommendations for indoor air pollutants (Germany) 

(Formaldehyde 1977) Carbon Dioxide 2008 

Toluene 1996 Aldehydes (C4-C11) 2009 

Pentachlorophenol 1997 Terpenes (monocyclic) 2010 

Carbon Monoxide 1997 Benzyl Alcohol 2010 

Dichloromethane 1997 Benzaldehyde 2010 

Nitrogen Dioxide 1998 Siloxanes (D3-D6) 2011 

Styrene 1998 2-Furaldehyde 2011 

Mercury 1999 Phenol 2011 

Diisocyanates 2000 Cresols 2012 

Tris(2-chloroethyl)phosphate  2002 Alkylbenzenes (C9-C15) 2012 

Terpenes (bicyclic) 2003 Ethylbenzene 2012 

Naphthalene 2004 2-Ethyl-hexanol 2013 

Alkanes (C9-C14) 2005 Glycols 2013 

TVOC 2007 MIBK 2013 

Acetaldehyde 2013 
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Odour guide values for indoor air (Germany) 

vGLW I  = 6 ODT50 

vGLW II = 48 ODT50 

Ad hoc Working Group (2014) Bundesgesundheitsblatt 57, 148-153 

2 YEAR PILOT PHASE RECOMMENDED !!! 
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Primary and secondary emissions from building products 

Uhde and Salthammer (2007) Atmospheric Environment 41, 3111-3128 



Tage der Holzforschung - Braunschweig - 20.3.2014 - Salthammer 

Terpene/ozone reaction: gas phase and surface chemistry 
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Particle formation from terpene/ozone reaction 

Salthammer (2011) Chemosphere 82, 1507-1517 
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Gas/particle distribution of SVOCs 

[TSP] 

CDust 

[Ag + F] 

Gas/particle distribution coefficient 
]TSP[]A[

]F[
K

g
p




Finlayson-Pitts, Pitts (2000) Chemistry of the Upper and Lower Atmosphere, Academic Press 
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Distribution of DEHP between gas phase and particle phase 

Benning et al. (2013) ES&T 47, 2696-2703 
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Determination of SVOC air/particle and particle/dust distribution  

Weschler et al. (2008) Atmospheric Environment 42, 1449-1460  
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DnBP 5% 95% 

DEHP 

84% 16% 

Gas phase 

dominates 

Particle phase 

dominates 

Inhalation 

Gas phase and particle phase related inhalation of SVOCs  
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ICRP Model – schematic illustration of several regions of the human 

respiratory tract 

    ET:  Extrathoracic Region 

    ET1:  Anterior Nose Region 

    ET2:  Posterior Nasal Region / larynx / pharynx / mouth  

    BB:  Bronchial Region 

    bb:  Bronchiolar Region 

    Al:  Alveolar-Interstital Region 

Hinds (1999) Aerosol Technology, WILEY 



Tage der Holzforschung - Braunschweig - 20.3.2014 - Salthammer 

Sorption of SVOCs into particles and settled house dust 

Time for an SVOC with KOA to achieve 

equilibrium partitioning between air and 

an organic sorbing substrate possessing 

a thickness X. 

Time for an SVOC with KOA to achieve 

equilibrium partitioning between air and 

an organic sorbing airborne particle of 

diameter dp. 

Weschler and Nazaroff (2008) Atmospheric Environment 42, 1449-1460 



Tage der Holzforschung - Braunschweig - 20.3.2014 - Salthammer 

New Challenges: SVOC Exposure Via Dermal Pathways 

Weschler and Nazaroff (2012) Indoor Air 22, 356-377 
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New Challenges: SVOC Exposure Via Dermal Pathways 

Weschler et al. (2014) to be published 

Dermal exposure experiments at DTU in 

Lyngby, February 2014 
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Priority chemicals of the BMUB/VCI HBM group 
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Formaldehyde – a never ending story? 

http://plasch.files.wordpress.com/2010/05/zigarette_400q1.jpg
//upload.wikimedia.org/wikipedia/commons/7/76/Formaldehyde-3D-balls-A.png
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Formaldehyde in newly built pre-fabricated houses in Germany 

German Guideline 
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German Environmental Survey

 1985-86 (N = 329)

 2003-06 (N = 586)

Formaldehyde: results of German environmental surveys under normal 

living conditions 

Salthammer et al. (2010) Chemical Reviews 
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Formaldehyde from ethanol open fireplaces 

Experiments in 48 m³ stainless-steel emission test chamber 

Ventilation according to manufacturer specifications (0.4 – 0.9 ACH) 
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Schripp et al. (2014) ES&T, available online 



Tage der Holzforschung - Braunschweig - 20.3.2014 - Salthammer 

Formaldehyde diffusion and adsorption/desorption experiments 

Gunschera et al. (2013) Building & Environment 64,138-145 

Diffusion Adsorption/Desorption 
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Biofuel combustion produces carbonyl compounds 

Kohse-Höinghaus et al. (2010) Angewandte Chemie Int. Ed. 

The increased use of biofuel will also increase the formaldehyde 

concentration in ambient air. 
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Salthammer (2011) Chemosphere (modified) 
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Indoor and outdoor formaldehyde concentration ranges 

Rurual

Urban (polluted)

Urban (normal)

Indoor (polluted)

Indoor (elevated)

Indoor (normal)

Indoor Guidelines
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HCHO (ppb)

France WHO Germany

Salthammer (2013) Angewandte Chemie Int. Ed. 
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Future developments and challenges 

Indoor 

Sciences 
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New 
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