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CASE STUDY: UNDERSTANDING THE SOURCES OF PARTICULATE POLLUTION (PM) FOR
PLANNING DUST REDUCTION MEASURES

Client: Environmental authority

Objective:

Carry out a comprehensive characterization of PM,, and PM,.; over a one-year period at three
sites with different characteristics from the cantonal monitoring network (urban background,
urban near traffic, rural), over a three-year period, in order to improve the understanding of
particulate pollution sources and to plan effective dust reduction measures.

Challenge:

Develop a global, cost-effective, and rapid concept for PM source differentiation, including the
quantification of primary particles (e.g. tire wear, brake dust, and road surface abrasion) as well
as secondary particles (sulfates, nitrates, ammonium, etc.).

Solution:

Specialized dust monitoring and source attribution through the combination of automated
single-particle analysis assisted by machine learning, morpho-chemical differentiation of
primary particles (ASPA MC?®), and advanced bulk analysis to quantify secondary particles.

Added Value and Impact:

Because the contribution of each source could be quantified, effective dust reduction measures
were implemented. The action plan accounted for the seasonal variability of pollutants and
adapted the strategy to the specific requirements of each time of year. Moreover, the study
provided fundamental insights that enable future particulate pollution monitoring to be source-
specific—thus supporting efficient medium- and long-term monitoring.

Humidité et températur

20

'z - a -
S g
° [
13 o
E l l . . . . w g
20 - - . 0
ér.1 P Pér. 12 3
. PM10 variabilité temporelle
320 Déc.20 Févr.21 Avr.21 Juin, 21 Aolt.21 Oct.21 Nov.-Déc.21
30.0
VH‘ !
26.(
I vetallic abeasion (road and rail traffic, industry) Sulfates {various sources) (I Fine ocganic matter (PM2.5, varkous sources) 13
| Tire wear {road traffic) B Nitrates (trafic/agricuturefindustry) [ Erementat carbon (traffic, wood combustion)
) Minecats (r0ad wear, construction, geogenic) [} Ammonium (agricuture) Water and other non-analyzable compounds
Blogenic particles (e-g. pollen, spores, plant [various sources)
fragments) and undifferentisted organic matter
Particle Vision GmbH

Phone: +41 76 51370 30
E-Mail: info@particle-vision.ch



