Fachhochschule Nordwestschwel
NW s © METAS

The Synthetic Carbonaceous Atmospheric
Aerosol (SCAA) generator:

Towards the creation of an atmospheric aerosol standard

A. Keller! (alejandro.keller@fhnw.ch), P. Specht!, P. Steigmeier!, M. N. Ess? and K. Vasilatou?
1 Institute for Sensors and Electronics, University of Applied Sciences Northwestern Switzerland, 5210 Windisch, Switzerland
2 Laboratory Particles and Aerosols, Federal Institute of Metrology METAS, 3003 Bern, Switzerland

|

A —-1

Fig. 1: CAD rendering of the coating unit for automatic VOC dosing system with integrated oxidation flow reactor of the SCAA generator(left and center). Envisioned is a system that will
be capable of independently controlling the dosage of two different precursor substances simultaneously, including natural precursors, e.g. a-pinene, or anthropogenic substances, e.g.
1,3,5-Trimetylbenzene. The far right image is a sectional view of the miniature oxidation flow reactor with a residence time of only a few seconds. The components are dimensioned to
work with high aerosol concentrations (like, e.g., miniCAST from Jing AG or another aerosol generator).
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Fig 2: Laboratory setup used to coat soot particles produced by means of a miniCAST
The SCAA generatOr wﬁh secondary érganig matter (SOM). Thg soot pgrticles arey mixed with a specific

concentration, monitored by means of a photo ionization detector (PID), of a volatile
Within the framework of the EMPIR-AeroTox project (see poster 32 of the organic compound (\_/OC) like, e.g., a-pinene. The mixture is “ag_ed” inside an oxidation
exhibition) the University of Applied Sciences Northwestern Switzerland will flow reactor (OFR; i.e., the micro smog chamber). The resulting aerosol is used to
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real life atmospheric particles. The setup will use a well established aerosol shows the current manually operated system which will be replaced by a portable, in-field
generator (like, e.g., the miniCAST) and a novel coating unit (fig. 1) operational, SCAA generator. Adapted from: Ess et al. in preparation.
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Furthermore, on a pilot study for AeroTox we used a similar setup (see
Wednesdays' presentation by Z. Leni) to study the toxicity of aged Fig 3: a) Number based size distributions of coated and uncoated soot and b) geometric
atmospheric-like particles (i.e. soot particles coated with a-pinene and mean diameter (GMD) and geometric standard deviation (GSD) as function of a-pinene

content (n=3, error bars=10). Increasing the amount of a-pinene vapor while keeping
soot concentration constant shifts the distribution to higher mobility diameters with a
narrower GSD. Source: Ess et al. in preparation

1,3,5-Trimetylbenzene SOM) on the human respiratory epithelium using the
(Nano)-Aerosol Chamber for In Vitro Toxicity (NACIVT, Jeannet et al,,

2015).
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