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From the President
This
spring
season,
we
had
experienced a worst
wind-blown duststorm
event from Asian
continent, resulting in
poor
ambient
air
quality islandwide in
Taiwan. During the duststorm period, as
reported on TV news, in Beijing, clear
footprints left on the sidewalks covered by
yellow sands. Not only in Mainland China,
Asian duststorm could also be blown across the
downwind countries and deteriorate local
ambient air quality. As the dust storm event is a
frequent springtime occurrence, we should
systematically monitor and investigate the
physicochemical
characteristics
and
transportation routes, and thus search for more
efficient prevention strategies of Asian
duststorm.
Last summer, I traveled thousands of
miles from the east to the west Mongolia to
implement an Asian duststorm project for about
one month. It was a successful visit where I
went to Inner Mongolia District of China and
conducted a joint research project funded by
National Science Council (NSC) and
cooperated with Inner Mongolia Normal
University. During that trip, I collected soil
samples from the source regions of Asian
duststorm, and further analyzed the physical
and chemical properties of soil samples to
identify the fingerprints of Asian dusts. An
article regarding my traveling records is
published in this issue of the CAART’s
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Editorial Note
newsletters. Besides, we will be sharing our
findings on Asian dust studies at the Fourth
Cross-Strait Duststorm Conference, being held
in Lanchou, Gansu Province on September 4-5,
2006. A post-conference tour will be arranged
to visit the worldwide famous Mogul Cave at
Duonfaun.
The followings are some important
national/international conferences and dates for
your information. The Fourth Duststorm and
Dustfall Conference will be held in Wulanbatou,
Republic of Mongolia around May, 2007. In
addition, the 2006 CAART Annual Meeting
and
Aerosol
Technology
International
Conference will be held at Chia Nan University
of Pharmacy & Science on September 29 and
30. Again, I encourage all the CAART
members to attend these conferences by
submitting the manuscripts to the conference
secretariat.
As more and more non-governmental
organizations (NGO) have involved in local
and international environmental affairs, we,
CAART, are proud of being one of the leading
international associations in Taiwan. We should
and will continuously make efforts on
international
affairs
regarding
aerosol

Dear Members:
Greetings!! After the Dragon Boat Festival,
the sizzling summer is coming. Hope we will
all have a joyful and prosperous season in spite
of this sweltering heat!!
First of all, we would like to express our
deepest appreciation to the authors who shared
their research experiences and results in this
issue’s newsletter. Their contributions make our
newsletter much more interesting and
informative. In this issue’s “Aerosol
Information Update,” Prof. Hsiao-Hsuan Mi at
the Dept. of Environmental Engineering and
Science, Chia Nan University of Pharmacy and
Science, kindly reviewed several important
aerosol-related books for us, even though he is
busy preparing for the 13th CAART Annual
Meeting & Conference. In addition, we
reprinted the plenary lecture given by Prof.
Chiu-sen Wang, the former President of the
CAART and the Professor Emeritus of the
College of Public Health, National Taiwan
University (CPH NTU), at the 12th CAART
Annual Meeting & Conference. Prof. Wang
highlighted the new research frontiers of
aerosol science and technology, which should
be of great interest to our members. In “Aerosol
Researcher Profile,” we are happy to invite an
outstanding young researcher, Mr. Kai-Jen
Chuang, at the Institute of Occupational
Medicine and Industrial Hygiene, CPH NTU to
introduce his education background and
research interests. Mr. Chuang will get his PhD
this summer. Congratulations to him!! In
“Highlights on Members’ Activities,” President
Chung-Shin Yuan shared his visit to Inner

technology.
President
Chung-Shin Yuan
Summer 2006
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Announcement
CAART Secretariat

Mongolia with us, with vivid description of his
lecturing and field sampling experiences.
In order to make our newsletter a more
valuable reading, we would like to invite all of
the members to share your research or new
aerosol knowledge with us. In addition, we
sincerely hope that you will update your or
other members’ recent move (e.g., job changes,
awards, promotions) with us to make the
newsletter a good communication channel for
the CAART members. Thank you very much
for your support and help.



The 13th CAART Annual Meeting &
Conference will be held on September 29
and 30, 2006 at Chia Nan University of
Pharmacy and Science in Tainan County.
The deadlines for abstract and full paper
submission and for early bird registration
are 6/30 and 8/25/2006, respectively. All
of the members are encouraged to submit
papers (detailed information please refers to
http://www2.ev.chna.edu.tw/~aerosol_2006).



Best regards,


Editor-in-Chief
H. Jasmine Chao
Editor
Pei-Shih Chen

CAART board members will be reelected
in the near future. All the members are
encouraged to participate in the election.
CAART will hold the 5th Asian Aerosol
Conference (AAC 2007) in Kaohsiung
City, Taiwan. Please refer to the flier
provided by Prof. Yu-Chen Chang, the
Conference Secretariat of AAC 2007 for
details (p.24).

Have a Cool Summer!!
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Aerosol Information Update

New Books on Aerosol

Book Review
CAART Newsletter reviews state-of-the-art
aerosol-related publications periodically. Our
goal is to provide essential information
regarding up-to-date publications to our
members and readers. We deeply appreciate
our readers’ continuous supports and
encouragement. If you have any suggestions or
comments, please feel free to contact the
newsletter editor. All of your comments are
invaluable to us.
Edited by Dr. Hsiao H. Mi, Associate Professor,
Dept. of Environmental Engineering and
Science, Chia-Nan University of Pharmacy and
Science, Tainan, Taiwan
Email:mihh@mail.chna.edu.tw/
mihh@mail.ev.chna.edu.tw
Reference Source: www.amazon.com/

Title: Application of
Particle Size Distribution
Measurement to the
Characterization of
Workplace Aerosols
Author: Yi-Hsuan Wu
Paperback: 337 pages
Publisher: ProQuest/
UMI (March 20, 2006)
Language: English
ISBN: 0542303108
Book Description
Aerosol-related health effects are strongly
related to particle deposition in the human
respiratory system, which is strongly dependent
on particle size. Research on regional
deposition has led to the definition of the
inhalable, thoracic, and respirable fractions,
which are now listed as exposure standards
criteria for workplace aerosol standards. With
the knowledge of the full particle size
distribution, it then becomes possible to
determine the aerosol contained not only within
these fractions but also within any other
fraction than may be defined based on
measurements of regional deposition in humans
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essential to a valid aerosol exposure
assessment. More work is needed to resolve
remaining issues derived from the processes of
analyzing or interpreting the sampling results.

for specific conditions. This is especially useful
in assessing the workplace aerosol exposure.
Therefore, the broad objective of this study was
to explore improved ways to measure the
particle size distribution in aerosol exposure
environments and so to investigate the potential
effects of the particle size distribution on the
sampling performances of a number of personal
aerosol samplers. Five major objectives were
achieved, including: (a) a calm air chamber
with the ability to deliver constant aerosol for
sampler testing, (b) a modified-Marple cascade
impactor with a top foam stage to provide a
clear-defined aspiration efficiency based on
scientific theories to collect aerosols in
environments, and later extended into a family
of cascade impactor versions with different
numbers of impaction stages, (c) an algorithm
was developed in Microsoft EXCEL for
interpreting
the
results
from
the
modified-Marple
family
of
samplers,
(d) performance evaluation for the family of the
modified-Marple and personal aerosol samplers
(IOM, Baby-IOM, CIS, and Button) in
laboratory environment and in actual
workplaces. The modified-Marple cascade
impactor was shown to provide information
about particle size distribution with acceptable
accuracy for both laboratory environment and
actual workplaces. Yet, for the personal aerosol
samplers, there exist some discrepancies
between the laboratory experiments and the
workplace measurements which could be the
results of environmental factors outside of
control and how the performance was defined
and evaluated. These results reinforce the view
that acquiring the information about the
environment before conducting measurement is

Title: Handbook on
Aerosols
Author: Richard
Dennis
Paperback: 152 pages
Publisher: University
Press of the Pacific
(April, 2000)
Language: English
ISBN: 0898750652
Book Description
Here is a full understanding and correct
application of scientific disciplines constituting
the back-bone of aerosol technology. Gaining
knowledge from this handbook can help
eradicate the severe problems of pollution that
exist today. The tremendous strides made in the
environmental
sciences
relating
the
atmospheric contaminants, concentration levels
of biological effects, the treatment of gaseous
wastes, the forecasting of pollution and
visibility levels, and the regulatory stance
according to state and federal agencies for the
control and reduced use of hazardous materials.
The reasons given 25 years ago for the
preparation of a Handbook on Aerosols remain
unchanged today. If anything, the pollution
problems cited by H.F. Johnstone in this
preface to the 1950 publication are presently
more severe. Atomic energy activities now
constitute a larger part of the industrial domain
because of the increase in nuclear-fueled power
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stations,
fuel-recovery
and
processing
operations, isotope manufacturer for industrial
and medical applications, and prospecting for
mineral and fossil fuels.
The requirement that toxic particulates be
removed from waste-gas streams at high
efficiency levels and the need to monitor the
ambient atmosphere are now extended to
almost all nonnuclear industries. The
tremendous strides made in the environmental
sciences relating to the (1) identification and
measurement of atmospheric contaminants, (2)
the biological effects studies suggesting
permissible concentration levels, (3) the
development of advanced control systems for
treating gaseous wastes, (4) the combination of
aerosol and meteorological sciences to effect
improved forecasting of pollution and visibility
levels, and (5) the strong regulatory stance
adopted by state and federal agencies with
respect to control of source strengths and
reduced use of hazardous material place
extreme
importance
upon
the
full
understanding and correct application of those
scientific disciplines constituting the backbone
of aerosol technology. Therefore the discussion
and evaluation of relevant technical areas by
highly qualified professional is even more
appropriate today.

ISBN: 0542274477
Book Description
Atmospheric
aerosols are important
contributors to climate
forcing. Due to the
uncertainty associated
with aerosol radiative
forcing estimates, there
is a need to gain a better understanding of the
chemical and physical properties of aerosols in
addition to their primary emission sources. This
study presents the size-resolved chemical
composition of aerosols collected from various
sites across the Asian Continent. This region
has received more attention in climate studies
because it will play a major role in global
climate forcing primarily due to the anticipated
increase
in
economic
and
industrial
development. The chemical species in aerosols
are one of the many factors that contribute to
the radiative properties of aerosols. This study
reports the chemical composition of Asian
aerosols in the TSP, PM10, PM2.5, and PM1.0
size fractions with a focus on elemental carbon,
organic carbon, individual organic compounds,
and soluble and insoluble iron. The
implications of these chemical species for
radiative forcing are also discussed. Aerosols
are generated from a number of pollution
sources and it is important to distinguish
among these. Source contributions to
particulate matter in Asia were determined in
this study using a chemical mass balance
receptor model. Trace elements were utilized as
molecular markers to resolve the contributions
of a variety of sources including biomass
burning, sea salt, polluted dust, clean dust, and

Title: Chemical Characterization and Source
Apportionment Model Study of Atmospheric
Aerosols in Asia
Author: Rachelle Monique Duvall
Paperback: 171 pages
Publisher: ProQuest /UMI (March 20, 2006)
Language: English
6
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Asian soils. Individual organic species
including n-alkanes, polycyclic aromatic
hydrocarbons, diacids, among many others
were measured. From the organics data
pollution sources including biomass burning,
combustion sources, and secondary organic
aerosol were inferred. This study also examines
policy related to climate change mitigation.
Currently greenhouse gas reduction strategies
have been implemented under the Kyoto
Protocol. In the future as radiative forcing
estimates improve, aerosols may be added to
climate change mitigation policy. Potential
policy options and outcomes for regulating
species-specific aerosols are discussed.

were taken following the collapse of the World
Trade Center (WTC) on 9/11/01. The WTC
tragedy led to the release of millions of pounds
of debris aside from the structural steel, part of
which was widely dissipated as aerosols and
particulates in the debris cloud over lower
Manhattan. Additionally, continuing fires under
the debris led to the release of fine combustion
related aerosols for a considerable time period
in this urban environment. Held during the
week of the second anniversary of the WTC
tragedy in NYC, the symposium book will
describe various aspects of the event, aerosol
and gas exposures, and the related impacts of
these aerosols. The book contributions will
highlight efforts work from atmospheric
chemists, meteorologists, health workers, and
biologists for a timely compilation of what is
known and not known about the composition
and transport of tropospheric aerosols in urban
environs, particularly those from the WTC
collapse. Particular interest is in the acute and
chronic environmental effects of these aerosols
as they impact human health. Chapters included
in the book will also address aerosol lifetimes,
aerosol transport and removal processes, acute
and chronic health effects to fine aerosol and
particulate exposures, and the environmental
impacts of aerosols.

Title: Urban Aerosols
and Their Impacts :
Lessons Learned from
the World Trade Center
Tragedy
Authors: Jeffery S.
Gaffney and Nancy A.
Marley
Hardcover: 384 pages
Publisher: An American Chemical Society
Publication (December 15, 2005)
Language: English
ISBN: 0841239169
Book Description
Urban aerosols have been identified as
important species of concern due to their
potential health and environmental impacts.
This symposium series book will describe the
basic chemistry and physics determining the
impacts of aerosol species and will highlight
the research results from the measurements that
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New Frontiers in Aerosol Research

Introduction
As a scientific discipline, aerosol science
and technology deals with the formation,
properties, behavior, and effects of particles
suspended in a gas. A particle-laden gas, known
as an aerosol, is a metastable two-phase system.
The upper limit of particle size has been set at
about 100 µm for aerosols, because particles
larger than this size settle in air very quickly.
The diameter of the smallest stable nuclei,
approximately 1.5 nm, has been considered as
the lower limit of the size range of aerosol
particles. These size limits are defined for
aerosols at conditions not too different from
ambient temperature and pressure. Particles
larger than 100 µm can remain relatively stable
in gases at higher temperatures such as those in
pulverized coal combustion systems.
Atmospheric aerosol dynamics has been a
subject of extensive studies over the past
decades. In consequence the terms introduced
to describe various size fractions of
atmospheric particles have now been well
accepted. Shown in Figure 1 are the size ranges
of four different modes that are commonly
observed in the particle size distribution of an
urban aerosol: the coarse, accumulation, Aitken,

Chiu-sen Wang
Professor Emeritus, College of Public Health,
National Taiwan University
(Reprinted from the Proceeding of the 2005
International Conference on Aerosol Science and
Technology, with the permission of the Conference
Secretariat)

Abstract
The field of aerosol science and
technology has become a developed scientific
discipline, with applications in such diverse
areas as air pollution, occupational health, gas
cleaning technology, clean room technology,
nanotechnologies, atmospheric science, climate
change, indoor aerosols, therapeutic aerosols,
bioaerosols, and radioactive aerosols. Intensive
interests in nanoparticle aerosols and ultrafine
particles in atmospheric aerosols are together
driving a major part of current aerosol research.
Significant advances have been made in many
areas including transport and electrical
properties
of
airborne
nanoparticles,
experimental methods and computational
techniques, aerosol synthesis of nanoparticles,
physical characteristics of atmospheric ultrafine
particles, and dosimetry and toxicology of
ultrafine particles. This paper highlights some
of these new frontiers.

and nucleation modes. Also indicated in the
figure are the ranges for fine and ultrafine
particles. Fine particles include all the
atmospheric particles that are not in the coarse
mode. Particles smaller than 0.1 µm, called
ultrafine particles by toxicologists and
epidemiologists, have become a focal point of
atmospheric aerosol research because of their
adverse health effects.

Keywords: aerosol; ultrafine particles;
nanoparticles; aerosol synthesis; inhaled
particles.
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Since the early 1990’s, the emergence of
nanotechnologies has generated growing
research interests in nanoparticle aerosols. The
upper limit of the size range of nanoparticles is
generally considered to be 100 nm.
Nanoparticles and ultrafine particles therefore
fall into the same size range as indicated in
Figure 1. Intensive interests in nanoparticle
aerosols and ultrafine particles in atmospheric
aerosols are together driving a major part of
current aerosol research. Significant advances
have been made in many areas including

transport and electrical properties of airborne
nanoparticles, experimental methods and
computational techniques, aerosol synthesis of
nanoparticles, physical characteristics of
atmospheric ultrafine particles, and dosimetry
and toxicology of ultrafine particles. The
present status of these new frontiers were
reviewed in several workshops and symposia
held in recent years (Friedlander and Pui, 2003;
Mark, 2005). This paper highlights some of
these developments.

Nanoparticles
Ultrafine Particles

Nucleation
Mode
Gas
Molecules
0.1nm
1 Angstrom

1nm

Accumulation
Mode

Aitken
Mode

Fine Particles

10nm

0.1µm

Coarse Particles

1µm

100nm

Figure 1 Particle size ranges for aerosols
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primary particle (Kn = λ/a), and λ the mean
free path of the gas molecules.
Because charged nanoparticles have very
high mobility and the probabilities are
relatively low for collision between small
particles and ions, it is difficult to obtain high
charging efficiencies for nanoparticles. Bipolar
radioactive ionizers can only achieve
efficiencies of about 4 and 6%, respectively, for
positively and negatively charged 10-nm
particles, and even lower efficiencies for
smaller particles. Charging efficiency can be
improved to about 30% for 10-nm particles
when either positive or negative corona is used
(Hernandez-Sierra et al., 2003).

Transport and Electrical Properties of
Airborne Nanoparticles
Nanoparticles generated in combustion
processes and aerosol reactors may take the
forms of individual particles or aggregates.
Typically an aggregate contains a few to
several hundred primary particles held together
by strong bonds. The primary particles are
usually in the size range from 5 to 50 nm.
Aggregates
are
fractal-like
structures
(Friedlander, 2000). A fractal is defined as a
structure with geometrically similar shapes at
different levels of magnification. Although
large aggregates generally have the form of a
fractal, aggregates containing only a few
primary particles do not obey the scaling
relationship for fractals.
For a particle much smaller than the mean
free path of the surrounding gas molecules, the
drag force is proportional to its surface area.
Since all surfaces of a nanoparticle chain
aggregate are exposed to collisions with the
surrounding gas molecules, the drag is related
to the total surface area of all primary particles
in the aggregate (Lall and Friedlander, 2005):

F=

c * N p µau
Kn

=

Experimental Methods and Computational
Techniques
Developments of novel experimental
techniques have provided a major driving force
for studies of physical and chemical properties
of nanoparticle aerosols. Two types of
instruments, electrical mobility analyzers and
condensation nucleus counters, have been
extensively studied for size and concentration
measurements in the nanometer range.
Instruments have been developed that are
capable of making measurements of chemical
composition of single particles and particle size
of the order of one nanometer (Kim et al.,
2003). For on-line measurements, recent
advances in aerosol mass spectrometry have
enabled
chemical
characterization
of
size-segregated particles down to about 10 nm
in diameter (Maynard, 2000; Smith et al.,
2004).

c * N p a 2 µu

λ

for Np > 12 and Kn ≥ 10

(1)

where c* is the dimensionless drag force (=
9.17 for aggregates with random orientation),
Np the total number of primary particles, µ the
gas viscosity, a the radius of a primary particle,
u the velocity of the aggregate relative to the
gas, Kn the Knudsen number based on a
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Aerosol
modeling
has
facilitated
developments in many application areas
including nanoparticle instrumentation, aerosol
synthesis of nanoparticles, effects of
nanoparticles on the Earth’s radiation balance,
and dosimetry of ultrafine particles.
Atmospheric modeling is perhaps the area that
has received the most extensive efforts
(Jacobson, 1999).
In general, particles in an aerosol are
distributed with respect to such variables as
particle size, fractal dimension, and chemical
composition. The particle distribution function
evolves with time as a result of transport,
particle formation, deposition, condensation,
coagulation, surface reactions, and other
physical and chemical processes. The dynamics
of aerosols can be expressed in terms of a
special form of population balance equations,
known as the general dynamic equations
(GDE). Three approaches are commonly used
for solving the GDE numerically: (1) writing
equations for the moments of the distribution
function and solving the dynamic equations for
these moments, (2) segmenting the distribution
function into a number of sections and
transforming the GDE into a set of coupled

(Adams and Seinfeld, 2003).

equations for the particle concentrations in the
sections, and (3) approximating the particle
distribution by a known function such as the
lognormal distribution and calculating the
parameters of the distribution as a function of
time. Combining the moment and sectional
methods to generate equations for the evolving
moments in each section has proved to be a
powerful tool for solving complicated problems

droplets, vapors or gases. Many types of energy
sources, such as flames, furnaces, lasers,
plasma, high velocity ions of an inert gas, and
electric spark, have been utilized to generate
vapors from solids or liquids. Supersaturation
of vapors is achieved through rapid cooling by
means of adiabatic expansion, mixing with a
cooler gas, or heat transfer to the surroundings.
Chemical reactions that produce condensable

Aerosol Synthesis of Nanoparticles
Nanoparticles are the building blocks for a
wide variety of products with unique
functionalities such as selective catalysts, gas
sensors, electro/magnetic storage devices,
capacitive
films,
high-temperature
superconductors, luminescent materials, and
optical fibers. With respect to product purity,
environmental impact and production cost,
aerosol synthesis routes are attractive for
production of many types of nanoparticles,
especially multicomponent and composite
particles. Methods used in aerosol synthesis
have been discussed in several review papers
(Stark and Pratsinis, 2002; Swihart, 2003;
Mädler, 2004).
Most aerosol synthesis processes are based
on the principle of gas-to-particle conversion,
in which particles are generated by
homogeneous nucleation of a supersaturated
vapor and subsequent growth resulting from
condensation and coagulation. A key step in the
processes is generation of supersaturated
vapors from precursor materials, which are
introduced into the reactor as powders, liquid
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products also can provide supersaturated vapors.
If the condensable materials have sufficiently
low vapor pressures, all monomer collisions
lead to coagulation.
The flame spray pyrolysis, in which the
precursor dissolved in a solvent is sprayed into
the reactor, is capable of producing in one-step
multicomponent materials with homogeneous
chemical composition. This is accomplished
because each droplet in the spray essentially
serves as a microreactor and the precursor in
each droplet has the exact stoichiometry
required for the reaction (Mädler, 2004).
Some
aerosol
processes
produce
nanoparticles without the nucleation or
coagulation steps. For instance, evaporation of
micrometer-sized droplets of a dilute solution
with appropriate solute concentrations leads to
the formation of nanoparticles consisting of the
solid residue. Micrometer-sized droplets with a
narrow size distribution can be readily
produced using an electrospray system.

Ultrafine particles are by-products of
combustion processes such as that takes place
in an internal combustion engine. They are also
produced
during
periods
of
strong
photochemical reactions in the atmosphere. The
supersaturated vapors needed for homogeneous
nucleation are generated in the atmosphere
when vapors emitted from high temperature
sources cool down in ambient air or when
chemical reactions yield products of very low
saturation vapor pressures. Both the nucleation
and Aitken modes can be clearly observed in
the size distribution of ultrafine particles near
major highways in urban areas (Zhu et al.,
2002).
Ultrafine particles in the atmosphere may
be present as liquid droplets, compact solid
particles, and chain aggregates. Xiong and
Friedlander (2001) studied the morphological
properties of ultrafine particles in Los Angeles
aerosol using measurements of mass fractal
dimension. According to their estimates, the
fraction of ambient particles with aggregate
structure is 60% for particles with aerodynamic
diameter between 50 and 75 nm and 38% for
particles between 75 and 120 nm.

Physical Characteristics of Atmospheric
Ultrafine Particles
Although particles are present only in
trace quantities in the atmosphere, they play a
central role in the formation of cloud droplets,
atmospheric visibility, ozone depletion in the
stratosphere, and radiation balance of the Earth.
In polluted air, particulate matter is a major
component that causes adverse effects on
human health. Recent progress in studies of
atmospheric ultrafine particles has been
discussed in a number of review articles (U.S.
EPA, 2004; Kulmala et al., 2004).

Dosimetry and Toxicology of Ultrafine
Particles
Health effects of ultrafine particles have
been a subject of intensive studies in recent
years. Exposure to airborne ultrafine particles
may occur in the ambient environment and
workplaces. Several general references on this
subject are now available, including a final
report of a symposium on nanotechnology and
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2001).

occupational health (Mark, 2005), a review of
human exposure and means of control
measures for nanoparticles in workplaces
(Aitken et al., 2004), a review of the dosimetry
and toxicology of ultrafine particles (Kreyling
et al., 2004), and a recent book on inhaled
particles (Wang, 2005).
Studies on rodents indicate that ultrafine
particles administered to the lungs cause a
greater inflammatory response than do larger
particles having the same total particle mass
(Oberdörster, 2001).
Surface chemistry
appears to be a major contributing factor of the
enhanced toxicity. The enhanced effect is
probably associated with the large surface area
provided by ultrafine particles in contact with
lung cells. Clearly the surface area is a
determining factor for the quantity of gaseous
species that can be adsorbed on particles.
Furthermore, free radicals generated at the
surfaces of ultrafine particles can cause
oxidative stress to cells, which is likely a cause
for inflammation (MacNee and Donaldson,
2003). It also appears that ultrafine particles
deposited in the pulmonary region largely
escape capture by alveolar macrophages and
therefore have higher probabilities to enter

Concluding Remarks
Other areas where considerable advances
have been made in recent years but are not
covered in this paper include: (1) Cloud droplet
interactions, (2) Effects on the Earth’s radiation
balance, (3) Heterogeneous and multiphase
aerosol chemistry, (4) Chemical and biological
agent detection, (5) Plasma chemistry and its
application, (6) Emissions, dynamics and
impacts of diesel exhaust particles, and (7)
Microdosimetry and targeting of inhaled drug
aerosols. Special workshops on these subjects
have been organized in various aerosol
conferences during the past three years.
Driven by its applications in a broad range
of fields, the discipline of aerosol science and
technology has been undergoing rapid
development. Similar to fluid dynamics,
aerosol science and technology is an enabling
discipline. Its basic principles, experimental
methods and computational techniques can be
utilized to deal with many problems in nature
and industry.
Of particular interest is the role played by
aerosol science and technology in the
development
of
nanotechnologies.
Nanoparticles serve as the building blocks for a
broad variety of nanoscale products with
unique
functionalities.
Progress
in
nanotechnologies depends to a great extent on
how efficiently and responsibly these particles
can be made. It is in the synthesis of
nanoparticles that aerosol science and
technology can help drive the progress in

interstitial spaces. Other studies have shown
that ultrafine particulate pollutants can induce
mitochondrial damage (Li et al., 2003). There
is evidence that particle morphology plays a
role in the interaction between deposited
particles and cells. An in vitro study indicates
that Type II lung epithelial cells are capable of
internalizing ultrafine (50-nm diameter) TiO2
particles only as aggregates (Stearns et al.,
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Aerosol Researcher Profile
research methods to
study the impacts of
fine
particles
with
aerodynamic diameters
less than 2.5 µm (PM2.5)

Name: Kai-Jen Chuang
Education:


Ph.D. Candicate, Institute of Occupational
Medicine and Industrial Hygiene, College of
Public Health, National Taiwan University



and
submicrometer
particles
with
aerodynamic diameters
less than 1.0 µm (PM1.0)
on cardiovascular end points, including heart
rate, blood pressure, heart rate variability,
coagulation factor of fibrinogen, inflammatory
marker of C reactive protein (CRP) and etc.

2000-2002 M.S., Institute of Occupational
Medicine and Industrial Hygiene, College of
Public Health, National Taiwan University
Personal Exposure

Contact Information:


E-mail: d92841003@ntu.edu.tw

Education, Experiences and Research
Interests
Mr. Kai-Jen Chuang got his Master’s
degree in 2002 from the Institute of
Occupational Medicine and Industrial Hygiene,
College of Public Health, National Taiwan
University (IOMIH, NTU CPH). After
graduation he worked for the Foundation of
Taiwan Industry Service. His main duties were
to help enterprises to develop and implement
health and safety plans, to inspect equipment
installation and check/measure codes for the
nature gas facilities, and to provide technical
services of industrial safety and environmental
management system to industries. Mr. Chuang
is currently a Ph. D. candidate at IOMIH, NTU
CPH. He works with his adviser, Dr.
Chang-Chuan Chan, at the Risk Assessment
Laboratory to carry out research related to air
pollution and human health. Mr. Chuang's
doctoral research is centered on the effect of
ambient particles on cardiovascular system. He
utilizes exposure assessment and epidemiology

Air Pollution and Health
In the last half century, to study the
association between air pollution and human
health is one of the key research subjects of
epidemiologists. The earliest European
literature regarding air pollution causing
diseases and deaths was recorded in London in
1873. This event resulted significant increases
in total and respiratory mortalities. In 1947, an
air pollution incident occurred in Pennsylvania,
US which also led to deaths and sickness of
many people. Furthermore, in 1952, the
interaction between the weather system and
local air pollution produced sever smog, which
caused nearly 4000 deaths in London and
among which over 90% were attributed to
cardiovascular and respiratory diseases. Since
the beginning of his master program, Mr.
Chuang worked with Professor Chan to study
the possible adverse health effects of
particulate air pollutants on patients with
respiratory diseases in the greater Taipei
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metropolitans. Collaborating with the Chest
Department of the Taipei Veterans General
Hospital, they recruited 10 patients with
respiratory diseases and 10 young and healthy
volunteers as the study participants. A
technician carried P-TRAK Ultrafine Particle
Counter (model 8525; TSI Inc., Shoreview, MN,
USA) to accompany each study subject from
0700 hr to 2300 hr to measure subject’s
personal particles exposure. They performed
continuous ambulatory electrocardiographic
(ECG) monitoring and measured heart rate and
blood pressure for each subject using
electrocardiogram monitors (PacerCorder;
model 461A; Del Mar Medical Systems LLC.,
Irvine, CA, USA) and blood pressure meter
(DynaPulse; model 5000A; Pulse Metric, San
Diego, CA, USA). P-TRAK Ultrafine Particle
Counter (Figure 1), with a one-per-minute
sampling
interval,
utilizes
the
optical-light-scattering method to measure
single particle counts. Particles first pass
through a saturator tube where they are mixed
with an alcohol vapor. The particle/alcohol

mixture is then drawn into a condenser tube
where alcohol condenses on the particles and
causes them to grow into droplets that can be
counted. The droplets then pass through a laser
beam and produce flashes of light. The light
flashes are detected by a photo detector and
counted to determine particle concentration.
PacerCorder utilizes electrodes pasted on the
surface of subjects’ chest to detect heart sinus
node generated electrical impulse, then, to
record the variation of the electric potential of
heart (Figure 2) for 24 hours. DynaPulse
utilizes pulse dynamic blood pressure analysis
to carry out 24 hours ambulatory blood
pressure monitoring and recording. During
daytime (0700 hr to 2300 hr), the sampling
frequency is one every 15 minutes (Figure 3).
At night (2300 hr to0700 hr), the sampling
interval is one per 30 minutes. After controlling
for age, body mass index (BMI), cigarette
exposure, types of diseases and other gaseous
air pollutants, such as ozone (O3), carbon
monoxide (CO) and sulfur dioxide (SO2), they
found that exposure to submicrometer particles

Figure 1. P-TRAK Ultrafine Particle Counter

Figure 2. PacerCorder
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Figure 3. DynaPulse

Figure 4. DUST-check portable dust monitor
pollutants, they found that submicrometer
particulates, comparing to coarse and fine
particulates, were more likely to damage
cardiovascular system. This study demonstrated
that the particulates with smaller diameters
would lead to serious adverse effects on
cardiovascular system.

was significantly associated with higher heart
rate and blood pressure and lower HRV in both
study groups. Moreover, the adverse effects
were more severe in patients with respiratory
disease than the healthy volunteers. To further
verify that submicrometer particulates had
higher health risk than larger particles, they
used DUST-check portable dust monitor
(model 1.108; Grimm Labortechnik Ltd.,
Ainring, Germany) (Figure 4) and PacerCorder
to performed submicrometer particles and HRV
monitoring on patients with cardiovascular
diseases. DUST-check portable dust monitor
utilizes laser as emitting source. The
optical-light-scattering method is used to carry
out single particle counts. After the laser beam
is scattered by particulates, the lights are
collected by a receiver (high speed photo
diode). The scattered signal is then
strengthened and is separated by an integrated
pulse height analyzer into 15 different ranges of
particle sizes. Then the concentrations of
particulates
with
different
sizes
are
continuously recorded. After controlling the
confounding factors and other gaseous air

Future Study
Particulate air pollutants are complex
mixtures of various organic and inorganic
compounds, metals and etc. Due to different
pollution source and weather condition,
particulate air pollutants in different areas have
diverse physical and chemical properties and
toxicities. Therefore, how to establish
reasonable pollutant standards and implement
effective pollution control strategies are major
difficulties for the control of air pollution in
Taiwan. To further identify the major
components in particulate air pollutants
deteriorating human health, Mr. Chuang and
Professor Chan will conduct a series
epidemiological studies in Hsinchung area,
where the particulate matter Supersite
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monitoring station locates, which provides
continuous information on various particulate
pollutants. The studies will combine the health
data of the neighborhood residents and the
pollutant information to examine the
cardiovascular toxicity of particulate pollutants.
Their expectation is that in the near future, the

pathophysiological mechanisms can be clearly
identified. Then, reasonable and effective
particulate air pollutant control strategies and
standards can be established, which will make
great contribution to environmental protection
and public health in Taiwan.

Highlights on Members’ Activities
of soils/sands blown from Inner Mongolia of
China.
On August 18, 2004, I flew from Harbin to
Huhhot, the capital of Inner Mongolia, where
located at the south edge of Mt. Yin with an
altitude of 1,200 m and around 500 km from
Beijing. Next morning, I attended the Third
International
Sandstorm
and
Dustfall
Conference, together with one of my master
student, Mr. Dar-Cheng Wang, who flew
directly from Taiwan. I presented a paper
entitled “Fingerprints and Source Profiles of
Soils/Sands in Inner-Mongolia, China”. This
international conference was co-organized by
Inner Mongolia Science Council and Inner
Mongolia Meteorology Bureau. A total of
160 participants from 8 countries, mainly China,
Japan, Korea, Mongolia, and Taiwan, presented

Visiting Inner Mongolia for Course
Teaching and Asian Dusts Field
Sampling During Last Summer
Prof. Chung-Shin Yuan
President of the Chinese Association for
Aerosol Research in Taiwan (CAART)
Last
Summer
(mid.
August-mid.
September), I went to Inner Mongolia of China
to collect soils/sands at the source regions of
Asian dusts. It was supported by National
Science Council and cooperated with the
College of Geographical Science at Inner
Mongolia Normal University (IMNU). This
joint research project aimed to characterize the
physical and chemical properties of soils/sands
and to establish the databank for the fingerprint
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about 60 papers related to Asian sandstorm
during the conference. A post-conference
field trip was also arranged to visit the Ardous
Sandstorm Monitoring Station located at the
Central Inner Mongolia (see Figure 1).

Chemical Characteristics of Atmospheric
Aerosols and Their Influence on Ambient Air
Quality,” (1 credit). A total of 25 master and
doctoral students took the course.
In addition to teaching course, the joint
research project was implemented under the
assistances of Dean Chao and Prof. Hai from
College of Geographical Science at IMNU due
to their great knowledge and valuable
experiences on local geographic environment,
meteorological condition, and soil distribution
in Inner Mongolia. The soil samples were
then resuspended and collected by two
dichotomous samplers and further analyzed for
water soluble ionic species, carbonaceous
contents, and metallic contents, in order to
establish the databank for the fingerprints of
soils and Asian dusts blown from Inner
Mongolia, China.
Two field trips were arranged for sampling
the soils in the East and West Inner Mongolia.
On September 6, coupled with Mr. Tzan-Hong
Lee, a Lecturer of Boutou Normal College, I
took an express train at 8:05 am from Huhhot
to Kirskirtan Flag (i.e. county), situated at the
middle east of Inner Mongolia, to collect soil
samples at Kirchin and Hunsandakir Deserts.

Figure 1. Ardous sandstorm monitoring station.

After the conference, I stayed at IMNU for
about four weeks and gave four formal
speeches at the College of Geographical
Science at IMNU. The titles of these speeches
included (1) Methodologies for Field Sampling
and Chemical Analysis of Atmospheric
Aerosols, (2) Physicochemical and Optical
Properties of Atmospheric Aerosols- the
Influence of Asian Dusts, (3) Fingerprints and
Source Profiles of Asian Sands Blown from
Central Inner Mongolia of North China, and (4)
Observation and Statistic Analysis of
Atmospheric Visibility in Urban Areas. While
I stayed at IMNU, I was also invited to open a
graduate level course entitled “Physical and

Waking up in the next early morning, we
traveled approximately 3 hours westerly along
the north bank of Silamulun River and arrived
at the Kirchin Desert around noon (see Figure
2). We took 6 samples from the top soils (less
than 10 cm deep) of fixed and moving sand
hills, abandoned cultivated and pastoral lands,
and sandy lands along the trip (see Figure 3).
All the sampling sites were further posited by a

20

43rd Issue

CAART NEWSLETTER

June 2006

The Chinese Association for Aerosol Research in Taiwan

portable GPS meter.
Next morning, we
traveled easterly to the Hunsandakir Desert,
where have multiple landscapes including sand

total of 9 soil samples were collected in the
region of Hunsandakir Desert. On our way
back to Kirskirtan Flag, we saw a huge grass
land filled with cattle, sheep, and horses in a
ranch, which made me very impressed. After
taking a snap in a local hotel, we took a night
express train westerly for about 10 hours and
arrived at Huhhot at 8:15 am next morning.
Taking a fast Mongolian breakfast with Prof.
Hai and sending the soil samples back to the
laboratory of IMNU, we had to catch another
express train at 10:28 am westerly to Yinchuen,
the capital of Ninshar Muslin District. From
there, we would be able to across the Mt.
Herlan and reached the west part of Inner
Mongolia.
Tangirli Desert is situated at the central
part of Arlasan Left Flag along hundreds of
kilometers on the west side of Mt. Herlan (see
Figure 5). The surrounding lands of the
Tangirli Desert are covered with many small
rocks, which are quite different from the
deserts we saw in the east Inner Mongolia. A
total of 11 soil samples were taken in this
region. During the lunch, we ate roasted and
boiled sheep in a traditional Muslin family.
We returned to Yinchuen at late night and went

hills, grass lands, rocky hills, and a salt lake
(Moon Lake). Here, we found significant
evident for the intrusion of desert sands to the
grass and cultivated lands (see Figure 4). At
noon, we are lucky to have a traditional
Mongolian lunch including beef noodle, salty
vegetables, cheese, and milk tea, with native
people together. The dishes were quite simple,
however, tasty and cheap (only two YMB). A

to bed right away. The second day, traveled
easterly across the Yellow River to the Mausu
Desert. Areas along the Yellow River are also
called the Gianan (Yantz Delta) of Northwest
China since many rice, watermelon, and corn
fields were cultivated here due to enough water
supplied from the Yellow River year round.
After traveling 100 kilometers away from the
Yellow River, we arrived at the edge of Mausu

Figure 2. Author and Mr. Tzan-Hong Lee from
Boutou Normal College.

Figure 3. Sampling top soils at the desert
areas by author.
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Desert. Foggy weather remained the whole
day along the trip (see Figure 6). At night, we
transferred an express train at Wuhai and
arrived at Huhhot in the early morning of
September 13.
We took 33 soil samples in the east and
west Inner Mongolia during the field trip. It
was such a tough job for me, a typical urban
civillian, to spend 8 days with dusts, strong
wind and sunshine, which made me soaked
through with sweat. Along the trip, we have
traveled almost half of the entire Inner
Mongolia and fully experienced the poor
environments faced by the native civilians.
The most important lesson I learned from this
field trip was that Asian dusts were mainly
blown from the abandoned cultivated fields and
grass lands, but not from the deserts themselves,
since only fine sands could be elevated and
transported thousands of kilometers to the
downwind areas such as Japan, Korea, and
Taiwan.
Consequently, strictly limiting
cultivation and shepherd in the dry and
semi-dry areas would be one of the most
effective and necessary measures to avoid the
occurrence of Asian sandstorms.

Figure 5. Author and Tangirli Desert in west
Inner Mongolia.

Figure 6. Foggy sky along the road in desert areas

Figure 4. Intrusion of desert sands to the grass land.
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Calendar of Events
Conference
Schedule

Name of the Conference (Abstract Deadline)

Location

June 29-30, 2006

Exhaust gas particles in the atmosphere
Website: http://www.aerosol-soc.org.uk/events.asp

Karlsruhe,
Germany

Aug 21-23, 2006

Conference on Combustion Generated Aerosols
Website: http://www.lav.ethz.ch/nanoparticle_conf/

Zurich,
Switzerland

Sept 3-6, 2006

Conference on Visibility, Aerosols, and Atmospheric Optics
Website: http://visibility.exp.univie.ac.at/

Vienna,
Austria

Sept 10-15, 2006

7th International Aerosol Conference
St. Paul,
Website: http://www.aaar.org/meetings/IAC2006/index.htm Minnesota,
USA

Sept. 29-30, 2006

2006 International Conference on Aerosol Science and
Technology (June 30, 2006)
Website: http://www2.ev.chna.edu.tw/~aerosol_2006

Tainan,
Taiwan

Nov 12-15, 2006

Advanced Atmospheric Aerosol Symposium
Website: http://www.aidic.it/aaas/

Milan, Italy

April 18-22, 2007 4th International Workshop on Dust/Sandstorms and
Associated Dustfall (Jan 20, 2007)

Ulaanbaatar,
Mongolia

Aug 26-29, 2007

5th Asian Aerosol Conference (AAC 2007) (Dec 31, 2006)
Website: http://www.aac2007.org/

Kaohsiung,
Taiwan

Aug 29 - Sept 1,
2007

3rd International Symposium on Nanotechnology and
Occupational and Environmental Heath

Taipei,
Taiwan

Sept 9-14, 2007

European Aerosol Conference 2007

Salzburg,
Austria
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Advertisement
Tuntex Sky Tower, Kaohsiung, Taiwan from
August 26th to 29th, 2007.
The Chinese Association for Aerosol
Research in Taiwan (CAART) was founded in
August 1992. Her mission is to promote
research and applications of aerosol science
and technology in Taiwan, the Republic of
China. To meet the mission, CAART sponsors
regional and international conferences and
organizes
annual
conferences,
special
symposium, workshops, exhibitions, and youth
summer camps, as well as publishes quarterly
bulletin and biannual journal– AAQR (Aerosol
and Air Quality Research). Besides, CAART is
affiliated to the International Aerosol Research
Assembly (IARA) and has played an active role
in promoting collaboration between Taiwan
and other IARA members.
Scientific contributions of both platform
and poster presentations are invited in a wide
range of topics. The important dates of the
conference are:

5th ASIAN AEROSOL
CONFERENCE (AAC-2007)
Kaohsiung, Taiwan
Prof. Yu-Chen Chang
Conference Secretariat, AAC 2007
Yuan Ze University
Appointed by the Asian Aerosol Research
Assembly (AARA), CAART is currently
organizing the 5th Asian Aerosol Conference,
AAC-2007, in the second largest city in Taiwan
- Kaohsiung City, which is also the largest city
in southern Taiwan. AARA is a regional
organization joined by members primarily as
national aerosol associations of Asian countries.
Currently, the members of AARA include:
z
z
z
z
z
z

Japanese Association for Aerosol Science
and Technology (JAAST)
Chinese Association for Aerosol Research
in Taiwan (CAART)
Indian Aerosol Science and Technology
Association (IASTA)
Korean Association for Particle and
Aerosol Research (KAPAR)
Institute of Atmospheric Aerosol (IAA) of
China
Thai Powder Technology Centre (TPTC)

Conference website: May 30, 2006.
z 1st Call for Paper: May 30, 2006.
z 2nd Call for Paper: Aug. 31, 2006.
z 3rd Call for Paper: Nov. 30, 2006.
z Abstract Submission Deadline: Dec. 31,
2006.
z Acceptance of Abstract Notice: Feb. 28,
2007.
z Early Bird Registration: Mar. 31, 2007.
z Conference dates: Aug. 26-29, 2007.
z

AARA holds the Asian Aerosol Conference
every other year in one of her member
countries. Nagoya, Japan (1999), Pusan, Korea
(2001), Hong Kong (2004), and Mumbai, India
(2005) were where the past four conferences
took place. The 5th AAC will be held at the

高雄市

Please visit http://www.aac2007.org/ for
further information.
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