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Indoor related governmental organizations in Germany
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Fate of a single molecule indoors

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
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Analytical tools (selection)

Photoacoustics PTR-MS

0.3-32 um 20 — 1000 nm 5.6 - 560 nm (FMPS) 10-800 nm (SMPS)
(size distribution) (sum only) (size distribution) (size distribution)
—

~ Fraunhofer
WKI



Tage der Holzforschung - Braunschweig - 20.3.2014 - Salthammer

Chambers for indoor related emission testing
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Salthammer (2009) In Salthammer, Uhde (Eds.): Organic Indoor Air Pollutants, WILEY-VCH ZZ Fraunhofer
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CEN TC 351 (Draft) — Reference Room

Frame approx. 30 %

glass approx.
70 %

CEN TC 351
Volume reference room: 30 m?
Wall: 31,4 m? Base / Ceiling: 12,0 m? Internal door: 1,6 m* Window: 2,0 m? © rﬁ
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Principle of the AgBB-Scheme

www.umweltbundesamt.de

Key word: agbb

latest update: 2012
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Long term emission of DIBP, DINCH and DINP from paint and PVC
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Details of the AgBB-Scheme: Sensory Testing

> 1SO 16000-28 (2012)

Determination of odour emissions from building products using test
chambers
» Acceptability
* Intensity
» Hedonics

> 1SO 16000-30 (Draft 2012)
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European Harmonization of Building Product Labeling |
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European Harmonization of Building Product Labeling I
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Priority EU-LCI values

Table 8. Prioritised compounds for deriving EU-LCIs

Compound CAS No.
1,2,4-Trimethylbenzene 95-63-6
2-Butoxyethanol 111-76-2
Toluene 108-88-3
Xylene 1330-20-7
1,4-Dichlorobenzene 106-46-7
Ethylbenzene 100-41-4
Styrene 100-42-5
Acetaldehyde 75-07-0
Tetrachloroethylene 127-18-4
Formaldehyde 50-00-0
g-Caprolactam 105-60-2
a-Pinene 80-56-8
n-Butanal 123-72-8
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Development of indoor air guideline values. Example: Naphthalene

LOAEL 5 mg/m3 (rats)

Exposure time adjustment (subchronic, chronic)

Interspecies factor (12)

Threshold for effects in humans

Intraspecies factor (10)

Threshold for susceptible individuals

Children factor (2)

Threshold for susceptible individuals and children

RW | = 2 pg/ms

RW Il /10

RW Il = 20 pg/m3

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)

Geruchsstoff CAS-Nr. 0ODTey (pgfm?)  Zitar vGLW I vGLW I
(mg/m?) (mg/m?)
Ethanal 75070 8 15 0,02 0,1
Butanal 123-73-8 1.4 14 0,008 0,07
Pentanal 110-62-3 15 15 0,009 0,07
VG LW I —_ 6 O DT Hexanal 66251 14 14 0,008 0,07
_ 50 Heptanal M7 09 15 0,005 0,04
Octanal 127-130 0.9 14 0,005 0,04
Monanal 124-19-6 32 14 0,02 0,15
VG LW I I —_ 4 8 O DT Decanal 12312 26 5| 002 01
50 Pentandial 111-30-8 1 9 0,006 0,05
1-Butanol 71-36-3 6 12 01 0.8
1=Hexanol 111-27-3 29 12 0,2 1.4
1-Octanol 111-87-5 3 12 0,1 1
Ethylacetat 141-7 86 BT 1 5 43
n-Butylacetat 123-86-4 i) 1 0,06 0.5
Phenol 108-95-2 ] 15 01 1
oK resal Q5=4E-7 1.3 15 0,008 0,06
mi-Kresol 108-39-4 0,45 15 0,003 0,02
2 YEAR PILOT PHASE RECOMMENDED !l |pweo Keus oM 15| 00 a0
TXIB B846=50-0 14 B 0,08 07
Tolusl 108-88-3 300 13 2 14
Ethylbenzol 100-41-4 27 13 0.2 1
1 4-Diethylbenzol 105-05-5 2 15 0,01 0,1
n-Butylbenzol 104-51-8 14 13 0,1 0,7
a-Pinen B0-56-8 100 15 0.6 5
B-Finen 127-91-3 180 15 1 9
Limonen 138-86-3 90 10 0,5 4
Ethansdure 64-19-7 13 28 0,08 0,6
Proparnsiune 79054 20 15 01 1
Butansdure 107-92-6 1 8 0,006 0,05
Hexanséure 142-61-1 5 28 0,03 0,2
Octansaure 124-07-2 5 28 0,03 0.2
Benzothiazol 95-16-9 0.7 9 0,004 0,03
_—

Ad hoc Working Group (2014) Bundesgesundheitsblatt 57, 148-153
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Primary and secondary emissions from building products
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Terpene/ozone reaction: gas phase and surface chemistry
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Particle formation from terpene/ozone reaction
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Gas/particle distribution of SVOCs
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Finlayson-Pitts, Pitts (2000) Chemistry of the Upper and Lower Atmosphere, Academic Press ZZ Fraunhofer
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Distribution of DEHP between gas phase and particle phase
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Figure 3. Measured DEHP concentrations in the chamber exhaust in
the gas-phase only and in the gas- plus particle-phases combined.
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Determination of SVOC air/particle and particle/dust distribution

total airborne conc.
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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
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Sorption of SVOCs into particles and settled house dust
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New Challenges: SVOC Exposure Via Dermal Pathways

K,=C

o = Cl sat/C
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Weschler and Nazaroff (2012) Indoor Air 22, 356-377
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New Challenges: SVOC Exposure Via Dermal Pathways
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Priority chemicals of the BMUB/VCI HBM group
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Formaldehyde — a never ending story?
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Formaldehyde in newly built pre-fabricated houses in Germany
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Formaldehyde: results of German environmental surveys under normal
living conditions
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Salthammer et al. (2010) Chemical Reviews ~ Fraunhofer
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Formaldehyde from ethanol open fireplaces

Experiments in 48 m?3 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 ~ Fraunhofer
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Formaldehyde diffusion and adsorption/desorption experiments
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Biofuel combustion produces carbonyl compounds

The Increased use of biofuel will also increase the formaldehyde

concentration in ambient air.

Kohse-Hdinghaus et al. (2010) Angewandte Chemie Int. Ed.
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International indoor air formaldehyde guidelines
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Indoor and outdoor formaldehyde concentration ranges
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Future developments and challenges
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