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I Diesel particles from passenger cars and duty vehicles look similar in
transmission electroscopy, see fig.4 and 5. In the ambient air further
aggregation took place, even more in the respiratory system (fig. 6+7).

Background

Significant particle emission reduction in the past due to measures
from stationary and mobile sources regarding the particle mass led
to the fact that emissions are near the detection limit of gravimetri-
cal methods. Some improvements are still possible but EU working
groups consider for the future the measurement of number distribu-
tions as a helpful tool to judge health effects of those low particle
levels. Combustion processes generally produce particles in the size
range from 50nm to 500 nm more or less independent from the
source. These particles change in the atmosphere with time,
temperature, pressure, radiation and humidity in size and chemical
composition. Regarding health effects the character of inhaled
aerosols has to be examined in greater depth as currently usual.

Size distribution and Morphology
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Size distribution of in situ particles is bimodal. The nucleation Fig. 4: Diesel Engine with Common-rail Fig. 5: Diesel Engine with Common-rail
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Fig. 1: Bimodal size distribution of diesel aggregate particles |_520de ;‘-0 50000x SE 9.8
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In ambient air the size distribution has solid and liquid parts, see R » ] R " -
a p Figure 6: Diesel Aggregate Particle in Ambient Air in London

figure 2 for particle size classes with 80 nm and 150 nm.
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Figure 2: Size distribution on one Highway A4 near Aachen

During the day numbers in a tunnel get smaller, see fig.3, due to the
elevated boundary layer, increased dilution and decreased humidity.
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. \ Diesel particles are small enough to penetrate into the respiratory system.
i Direct after the exhaust gas pipe typical sizes are about 80 nm, in the
A -~ . ambient air the size, dependent from the residual time, is between 70 nm
> » K and 140nm, in the respiratory system after additional aggregation the
e L) size is larger, mostly around 1000 nm. Therefore Diesel particles does

Figure 3: Size distribution of diesel particles in a tunnel (Plabutsch) not belong to the group of ultrafine or nano particles
PM mass and number emission reduction have an ongoing trend in the

At midnight nucleation takes place due to increased humidity with future. The contribution of road transport is declining and therefore PM,,
higher numbers < 40 nm. Solid particles are low due to less traffic.  ajr quality is slowly improving until today and also in the next years.
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