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ABSTRACT 

The impact of aerosols on human and 
environmental health is closely related to the 
aerosol size and shape, in addition to its 
concentration and chemical composition. The 
primary objective of the present study is to 
determine the morphological characteristics of 
aerosols from diesel engine exhaust and 
workplace metal buffing process. Diesel engine 
particles (DEPs) were directly collected on 
polycarbonate membrane filters using filtration, 
whereas the surface-deposited buffing-generated 
particles were collected and then transferred to 
the membrane filters. Prior to field emission 
scanning electron microscopy (FE-SEM) 
observations, the filters were T and RH 
conditioned and coated with a thin layer of 
Platinum. The results show that the DEPs are 
predominantly compact-aggregates composed of 
primary particles in the size range of ~30 nm. It 
appeared that the surface of DEPs was coated 
with condensed materials. The buffing process 
produced two distinct types of particles: one of 
irregular flake-like particles and the other of 
spherical particles. The flake-like particles are in 
the micrometer size range, likely produced as a 
result of mechanical removal from the metal 
products. The spherical particles are in the 
nanometer to micrometer size ranges, likely 
originate from molten metal debris which then 
solidified after cooling in the ambient air. The 
above qualitative results indicate that the 
morphology of particles emitted from diesel 
engine and metal buffing process could largely 
deviate from spherical shape, i.e., the common 
assumption. The particle effective density 
derived from mass-number measurements and 

particle elemental composition will be presented. 
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INTRODUCTION 
Airborne submicrometer and ultrafine 

particles affect human and environmental health 
in various ways, including increased mortality 
rate and respiratory symptoms, impaired 
visibility, and changes in atmospheric radiative 
balance.1,2  

In Taiwan, PM2.5 consists of 80% or more 
PM1, whereas ultrafine particles make up also 
more than 80% of the particle number 
concentration.3,4 Many studies have shown the 
toxicity and environmental impact potential of 
aerosols are negatively correlated with particle 
diameter. In addition, the transport, optical 
properties, and filtration efficiency of particles 
are also a strong function of particle diameter. 
However, it is important to note that unless the 
particles are spherical the “diameter” thus has a 
precise meaning, whereas atmospheric aerosols 
are often non-spherical, especially the 
fractal-like agglomerates or aggregates exhibited 
by combustion-generated particles.5,6 In such 
case, the assumption of spherical particles with 
unit density (i.e., aerodynamic diameter) may in 
fact lead to erroneous estimation and conclusion. 

The present study aims to determine the 
morphological characteristics of aerosols from 
diesel engine exhaust and workplace metal 
buffing process. The results are expected to 
provide important implications in human and 
environmental health assessments. 
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FIGURES AND TABLES 

 
Figure 1. SEM photomicrograph of 

compact-aggregates of soot particles in diesel 
engine exhaust. 

 
Figure 2. SEM photomicrograph of 

flake-like and spherical particles of various 
sizes from metal buffing process.  
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