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Generation of «fresh» and «aged» soot aerosols

Fresh soot particles ozone, NOX, OH Aged soot particles
~-~ + organic vapours
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Generation of «fresh» and «aged» soot aerosols
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MFC: mass flow controller
PID: photo ionisation detector
VOC1 and VOC2: containers for precursor substance
SOM: secondary organic matter
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Producing Stable Model Aerosols

« EC=elemental carbon, OC=organic carbon

« TC=total carbon = EC+0OC, eBC=Equivalent Black Carbon

Controlling OC fraction
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Producing Stable Model Aerosols

prototype miniCAST soot generator

Model 5201 BC Aged soot particles
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« EC=elemental carbon, OC=organic carbon ok H %
« TC=total carbon = EC+0OC, eBC=Equivalent Black Carbon (g Ld. Ben, Switzerland) - ¥ o
« SSA = single-scattering albedo voc New coating unit
vapours
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Producing Stable Model Aerosols

prototype miniCAST soot generator

Model 5201 BC Aged soot particles
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Producing Stable Model Aerosols

EC=elemental carbon, OC=organic carbon
TC=total carbon = EC+OC
SSA=single-scattering albedo
GMD=Geometrical mean diameter

*(Low) rH=25%

100

80

60

40

20

prototype miniCAST soot generator

Model 5201 BC

> o
e
.
e
'."":.. B

(Jing Ltd., Bern, Switzerland)

New coating unit

vOoC
vapours

Aged soot particles

T T T l T T T l T T T

l T T T l

T

I I I I ' I I I I ' I I
} a) GMD=92nm (uncoated)
E b) 86nm

¢ c) 83.4+0.1 nm

O

O

( O') uncoated
1 1 1 1 I 1 1 1 1 I 1 1

I | | | |

| I | | | |

O
§ 4

d) 83.040.1 nm -

0 50 100

a-pinene concentration (ppm)

0.4

0.3

0.1

(-) %8ySS



Producing Stable Model Aerosols orototype miniCAST soot generator

Model 5201 BC Aged soot particles

o, . . . .. 2® - ..;:i:“';.:., —_— .. “
« Composition across coating thickness is very similar and B e %
reprOdUC|b|e (Jing Ltd., Bern, Switzerland) /V
« 4226 analyzed peaks; variation from fewer than 15 peaks voc New coating unt
vapours
.

—~6e+081 L °
[ liquid chromatography coupled ° ®
C . o L ] @ coating 0
S with mass spectrometry (LC-MS) 8 o ° (e coating 1

. . o x ® coating 2
- normalized by coating mass x ® ® coating3
® ¢ °
= “
'S 4e+08 .
©
> e
% -100 P(O:1 100
.E 2e+08. R2X 79.74%

Principal component analysis
0 200 400 600

retention time (s)



Producing Stable Model Aerosols

« GMD=Geometrical mean diameter
* RH=Relative humidity

*using dry synthetic air v
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New generation of the instrument available (May 2022)

* 4 instruments from the first generation

« Used by groups in Switzerland, France, UK
(and soon Sweden)

« 3 instruments of the second generation

* New generation has a temperature control
for the VOC dosing (10 to 80°C)

« This extends the range of dosing and
allows the use of substances with a wide
range of volatility
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Aged soot particles;
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Aged soot particles;

prototype miniCAST soot generator Using source gas-phase
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New coating unit

Areas of application for the coating unit

- Simulation of atmospheric processes

- Lab-based study of the evolution of particle

properties (e.g., potential climate impact)

- Lab-based study of health effects (Health)

- Lab-based calibration of, e.g., absorption

photometers (Air quality)

- New test aerosols for, e.g., filter testing

(Industry)
Excellent repeatability: day to day & unit to unit.
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Publications

Description of the instrument:

—Keller et al., Aerosol Sci. & Tech, under
review

Optical properties, absorption measurement
instruments:

—Kalbermater et al., AMT, 2022
https://doi.org/10.5194/amt-15-561-2022

Healt effects:

—To be submitted More information: n w
Alejandro.Keller@fhnw.ch

Konstantina.Vasilatou@metas.ch
http://empir.npl.co.uk/aerotox/ 9 METAS
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MOdeI I i ng Optical pro perties prototype miniCAST soot generator

Model 5201 BC Aged soot particles
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* Relative humidity <5% (— Ozonolysis of a-pinene) S
« SSA = single-scattering albedo (g Ld. Ben, Switzerland) - ¥
« alpha= Angstrom exponent voc

vapours

New coating unit
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