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Air quality department in Freiburg is responsible for:

] Operational air quality measurements in German spas.

] Research projects and air quality studies in collaboration with
Universities and medical institutions.

] Further development of basic methods and instructions for
applied research of air quality measurements and
assessment procedures (e.g. VDI guidelines).
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B Mineral aerosol particles 2.5-10 um ( Saharan dust events )
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Motivation to measure coarse particles

[ ] Measurement of the PM10 fraction represents only a small part of ,all* coarse
mode particles.

[ ] Traffic-caused dust suspension of PM10 will be significantly underestimated
(e.g. road and tire abrasion).

[ ] Biological particles are only partially (spores) sampled in the PM10 fraction,
or not at all (pollen).

[ ] At coastside areas sea salt particles (dp 2.5 — 10 um) are a substantial
contribution of the PM10 fraction depending on meteorological conditions.

[ ] Sporadic Saharan dust events may lead to particulate concentrations that
exceed the air quality standard (e.g. PMio 50pg/m? 24h mean).

u Saharan dust aerosols have an influence on nutrient dynamics and
biogeochemical cycling of terrestrial and oceanic ecosystems.
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Instruments and Methods
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Acceptor

Sticky collection plate 67 x 67 mm :

Clear base foil

Adhesive:

Acrylesterpolymerisate

Preparation for microscopy:

LS part of the foil embedded for

the automated optical single-particle
analysis.
AAqueous solution, refractive index:
N20=1.432
Single particle analysis obtained with a motorized transmitted light microscope (200x mag). Using an
adapted scanning stage, digital autofocus, CCD-Digital Camera and automated Image Processing System.
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Ambient air aerosol Typical size distribution of ,transparent (geogenic) and “black* (anthropogenic)
¥ M ’/‘"E el ] sample (Sigma-2) atmospheric particles, dp > 2,5 um for two different locations in a German health resort.
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- Measurement of sea salt particles my= =, : gt .

Size distribution

= —=Maximum 370 um- [ " WBrawska et alsT09g T

Settling rate >1cmis o
= ~“edimentation sampler = :

Increasing distance from the coast line
= Decrease in concentration
Decrease in size = = =

Embedded in an anhydrous immersion medium Embedded in an agueous immersion medium

Calculation method of anhydrous and agueous embedded aerosol samples
36 ug/m3 — 2 pug/m?3
= 34 pg/m?3 soluble particles (,NaCl*)
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Results and Verification
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lon chr phic (total) and mi pic (size fractioned) sea salt measurements on deposition ‘geom. particle diameter dp, um
samples with the passive sampler Sigma-2, from 25.09. - 30.12.2003.
Smoothed average size distribution of ,water soluble* atmospheric particles dp > 2,5 um
(“NaCl*) sampled at four different locations from 25.09 - 30.12. 2003,
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High pressure situation with low wind speeds Autumn storm with southwesterly winds. Winter storm with northwesterly winds

i

Size distribution of the “Maritime Aerosol* for particles d, > 2,5 um (*NaCl*) * ——

Size distribution of atmospheric water soluble particles (NaCl*) sampled at two different coastal locations from {rom two different coastal locations (Horumersiel and Weaterland). Sampling

25.09 - 30.12. 2003 on different meteorological " :
Size intervals: 25-3, 8.4, 4.6, 6.10, 10-18 um period 14.11. - 21.11.2003. Autumn storm with 1y winds.
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Preliminary results of the operational “Sea Salt” measurements
05.12.2008 - 08.05.2009 (At this time no QA/QC procedures. Plausibility checked)

“ lon chromatographic Microscopic
One year ,sea salt* measurements . (total) (2,5- 10 um)
Started 01.12.2008, scheduled end: 30.11.2009 Location Na‘+ CF Na® 254 Nac
For seven islands and one mainland location - - "
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lon chr graphic (total) and pic (size ) measurement on ambient air samples
collected with the passive sampler Sigma-2.
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05.12.2008 - 08.05.2009
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Size distribution spring storm event of atmospheric water
soluble particles (*NaCl*) sampled at four different island
1 10 100 locations and one mainland station from 13.03. - 20.03. 2009. N 10 10
geom partcie dimetercp, um goom i danetes g5, pm
Average size distribution of atmospheric water soluble particles (*NaCl*) sampled at four Average of le p: (“NaCI*)
different island locations and one mainland station from 05.12.2008 - 08.05. 2009. sampled at four different island locations and one mainland station from
05.12.2008 - 08.05. 200
Sizeintervals: 25-3, 34, 4-6, 68,811, 11-15, 1520, 20-28, 2837, 37-50 ym
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Concentration chart [ pg/m?] for ,transparent* (mineral) particles in the size range 2,5 - 10 um for two
different ,Saharan dust" events. Data based on ,rural“ location sample sides, German health resorts.
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