PAUL SCHERRER INSTITUT LABOR ALK
. ATMOSPHAREN
CHEME

Fine and ultrafine particle measurements in Switzerland at
various stations and on different roads

André S.H. Prévot!,

M.R. Alfarral, S. Weimer!3, Jisca Sandradewit, Nolwenn Perront, E. Weingartner?,
U. Baltensperger?!

S. Szidat??
V. Lanz3, C. Hueglin3

1Paul Scherrer Institut, 2University of Berne, SEmpa Diibendorf

Thanks to BAFU, Liechtenstein, Vorarlberg, Ostluft, IVECO, Cantons
Graubinden, Ticino, Lucerne, Wallis, St. Gallen, Zurich

2007



PAUL SCHERRER INSTITUT LAROR FUF
_— ATMOSPHAREN
CHEME

Outline

e Source apportionment using aerosol mass spectrometry and 14C- analyses
at various stations : Focus Alpine valley and Zurich in Switzerland

* Mobile measurements including Fast mobility particle sizer and aerosol
mass spectrometry measurements

« Conclusions concerning contribution of secondary inorganics and organics,
wood burning and traffic to PM1, elemental carbon, ultrafine particle number
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The Aerodyne aerosol mass spectrometer

Ambient Pressure
sampling Crifice Quadrupole Mass Spectrometer
[——_
Aerodynamic Particle  Particle Beam
Focusing Lens TOF Chopper
anam D) == =3
Ll 1 I 3

urbo Pump urbo Pump Turbo Pump

2007



-3

Fractional Contribution %

PAUL SCHERRER INSTITUT LABOR ALK
- ATMOSPHAREN
CHEME

Example of Aerosol mass spectrometer measurements together with
some black carbon measurements by an Aethalometer
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Time resolution: minutes down to 6 seconds at low detection limits
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Aerodyne aerosol mass spectrometer output: size distribution
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Aerodyne aerosol mass spectrometer output: organic aerosol
mass spectra
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Simplified source apportionment by 14C/12C
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Fossil and non-fossil carbon in the particulate matter in
Roveredo winter
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Positive Matrix Factorization (PMF): Bilinear unmixing (Advanced factor analysis)
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Chemical composition in Zlrich summer and
Positive Matrix Factorization of the organic matter
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Average composition in Zurich in summer and winter
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Composition of PM1 in Zarich winter and
Similar method as PMF (with constrained traffic organic factor) of OM
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Carbon apportionment using 1*C analysis
Estimation of fossil and non-fossil SOA contribution
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EC,iomass/ECior: Spatial distribution on 29.01.2006
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The PSI mobile laboratory
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Estimation of wood burning contribution to OM as a function of location
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Difference between urban background and average in the city
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Aerosol size distribution (5.6-560 nm) in an Alpine valley
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» Consistent picture : Nanoparticle concentrations <30
nanometers very high on highway

 In villages : much lower nanoparticle concentrations, in case of
high wood burning contribution, higher volume concentration
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Conclusions

* The Aerosol mass spectrometer is a powerful tool for the analysis of aerosol
composition. Mobile measurements allow for new possibilities.

* The organic aerosol mass spectra can be used for source apportionment
« Ammonium nitrate is very important in winter.

 In summer, secondary organic aerosols are very important. But also in winter
IS the contribution typically 50% (except in some Alpine valleys)

« Wood burning is in winter always an important source

» The traffic contribution to OM at the monitoring stations was not very high.
First results indicates that the average traffic contribution to EC and OM on
various streets in Zurich is around a factor of 2 higher than at urban
background.

» The Elemental carbon and the particle number (especially the nanoparticle
number) is mostly due to traffic. Very high ultrafine particle concentrations are
found on the highway.
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