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Scanning electron microscopy (SEM) has played an important role in receptor modeling avea because 1t is a

powerful tool for characterizing individual particles. The purpose of the study was to classily individoal diesel

particles based on statistical analysis and image analysis by SEM/EDX (energy dispersive x—ray analyser). The

diesel particles were sampled by both a modified CVS 75 mode and a high speed mode with a chassis

dynamometer. The SEM/EDX system provides various physical parameters mcluding particle’s optical diameter

and chemical information. Thus density and mass of the diesel particle were estimated based on its chemical

composition and further fractal dimensions of the diesel particle were obtained by the Hurst exponent method. The

fractal dimension in the sample of modified CVS 75 mode was higher than the high speed mode, Finally, mass

fractions for a diesel vehicle as a source profile were estimated based on a particle class concept.
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Table 1. Driving patterns for CVS 75 mode and
sampling modes used in this study.
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Fig. 1. A diagram of points analyzed on sampling
filters.
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Fig. 2. Frequency distribution of aerodynamic diame-
ter obtained from samples of a) L-1, and
b} L-2.
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Fig. 3. Frequency distribution of aerodynamic diame-
ter obtained from samples of a) H-1, and
by H-2.

Table 2. Statistics of aerodynamic diameter for each
diesel particle sample.

Standard Geometrir
M. Max. Deviation Mean
L-1 0.58 2.34 0.37 1.27
L.-2 066 2.18 0.35 i.25
H-1 0.53 2.23 .34 1.30
H-2 0.72 252 DAl 1.4l
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Table 3. Fractal dimensions for each diesel particle

sample.
. Standard Geomelric
Min. Max. Deviation Mean
L-1 0.69 2.05 0.29 1.35
L-2 074 1.19 022 1.14
H-1 0.62 1.59 0.19 1.03
H-2 037 1.46 0.21 0.9}
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Table 4. Number of particles and classified particles
and classes for each sample in the classifi-

cation study,
Classified
Sample Particles Particlos Class
-1 120 105 2
L-2 109 99 2
H-1 112 102 2
H-2 110 104 3
Total 461 410 9

Table 5. Densities and mass fractions of sach homa-
geneous particle class in each diesel sam-

ple.
Paiticle Mass Bulk
LD. Class Densily Fraction Density
Zn 280 10.29
L-1 Br-7n 272 32,76 2.74
Qutlier 2.79 56.96
Br 247 528
L-2 Br-Zn 2,70 85.30 269
Cutlier 2.80 887
Br 233 514
H-1 Bi-Zn 2.69 83.10 2.64
Qutlier 2.59 11.80
Br 2.62 393
Zn-Br-5 273 37
_2
H-2 7n-Br 277 73.60 279
Qutliar 3.07 16 80
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