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broaden their views for exploring future
careers in the field of aerosol science and
technology. On behalf of CAART, I would

CAART Newsletter is a quarterly publication by the
Chinese Association for Aerosol Research in Taiwan

like to express my sincere appreciation to all
the members who have been involved in

News, reader’s
comments, and
subscription request for
non-members should
be sent to H. Jasmine
Chao, editor-in-chief,
hchao@tmu.edu.tw

organizing the camp.

Special thanks go to

President Fan, Prof. Lu, and Prof. Lo for their
great contributions and efforts to accomplish
this mission.

It is truly a very informative

and rewarding trip.
For the upcoming half year, there will be
a couple of events and programs including the
Fourth Asian Aerosol Conference, the 2005
European Aerosol Conference, and the Twelfth
CAART

Annual

Meeting

Technology Conference.

and

Aerosol

Besides, the Third

International Conference on Duststorms and
Associated Dust-fall will be held in Huhhot,
Inner Mongolia on August 25th-27th, the
Second Cross-Strait Aerosol Conference will
be held in Nanking on November 5th-8th, and
the
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Environmental Management Conference will

quality indexes will be highlighted in the

be

Twelfth CAART Annual Meeting.

held

in

Chung-Li

31st-November 1st.

on

October

The

All members are highly

conclusions of the panel discussion will be

welcome to submit scientific or technical

proposed to Taiwan EPA for formulating the

papers and to attend these conferences by

updated policies of ambient air quality

joining the delegation of CAART. In August,

improvement.

I was supported financially by National

Liu and Dr. Lung from RCEC (the Research

Science Council of Taiwan and invited by

Center for Environmental Changes), since they

Mongolia Normal University and Xinjiang

have had put on plenty of time and efforts to

Science Association to visit Mongolia and

set up an innovative technical program of the

Xinjiang.

conference.

Field

trips

to

Gobi

and

I look forward to seeing you all

in the upcoming conferences!

Takalamakan Deserts were arranged ahead and
were surprisingly impressed to me.

I thank very much for Director

The

meteorological and geological environments of

President

the desert areas are totally different from

Chung-Shin Yuan

Taiwan.

Fall 2005

These two deserts are the original

source areas of Asian Continental Duststorms
and, however, the physical and chemical
characteristics of soils/sands have not been
thoroughly studied so far.
The Twelfth CAART Annual Meeting and

Editorial Note

Aerosol Technology Conference will be held in
Taipei on September 30th-October 1st.

Dear Members:

The

Greetings!!

theme of the conference is “New Frontier of
Aerosol
student

Changing

season of the year in Taiwan now. Hope all

Except for the program of

of us are enjoying the beautiful weather and

Researches

Environment.”

It is the most comfortable

creative

in

the

competition,

two

have a joyful season.

new

programs will be held this year, which include

First of all, I would like to express my

a session of aerosol science subfields and a

deepest appreciation to the authors who shared

panel discussion of ambient air quality

their research experiences and results in this

management.

Since the ambient air quality

issue’s newsletter. Their contributions make

were getting worse island-wide in last year, the

our newsletter much more interesting and

potential reasons, responses, and tentative air

informative.
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Best regards,

Information Update,” Professor Hsiao-Hsuan
Mi at the Department of Environmental
Engineering and Science, Chia Nan University

Editor-in-Chief H. Jasmine Chao

of Pharmacy and Science kindly reviewed

Editor

several newly-published aerosol-related books
for us. In addition, Dr. Michelle Tsai at the
California Environmental Protection Agency
introduced us the Building Assessment Survey
and Evaluation (BASE) study conducted by the
US Environmental Protection Agency from
1994 – 1998.

The BASE study is a

cross-sectional study of indoor environmental
quality which aims to establish normative data
for office environments. Dr. Tsai specifically
summarized the bioaerosol-related results of
this study for us. Regarding “Aerosol Research
Laboratory,” Professor Hsunling Bai at the
Institute

of

Environmental

Engineering,

National Chiao Tung University gave us an
orientation to her “Air Quality Management
Lab” and highlighted her research interests and
achievement.
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.
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Aerosol Information Update

Announcement








Book Review

The 12th CAART Annual Meeting &
Conference will be held on September 30
and October 1, 2005 in Taipei City at the
Activity Center of the Academia Sinica.
All members are encouraged to come.
Detailed information can be obtained at
http://aerosol.rcec.sinica.edu.tw.
CAART has formed a delegation, led by
the First Vice President, Dr. Wen-Jhy Lee,
to promote Taiwan as the location of the
5th Asian Aerosol Conference (AAC)
in 2007. One of the first actions will be
to invite Asian aerosol experts to
lecture in Taiwan before the 4th AAC.
Congratulations to Dr. Shaw Chen Liu, the
Director of the Research Center for
Environmental Changes, Academia Sinica,
who just won the “Science & Technology
Prize” awarded by the CTCI (China
Technical Consultants, Inc.) Foundation.
More information please refers to our
website at: http://www.caart.org.tw.
The
Second
Cross-Strait
Aerosol
Conference will be held in Nanking,
China on November 3th - 8th. All of the
members are encouraged to submit papers
(the deadline for submission is at the end

Edited by: Hsiao-Hsuan Mi, Associate
Professor, Department of Environmental
Engineering and Science, Chia Nan University
of Pharmacy and Science
Reference Sources: http://www.amazon.com
Title: Aerosol Measurement : Principles,
Techniques, and Applications
Editor: Paul A. Baron, Klaus Willeke
Publisher: Wiley-Interscience
Published: December 2005 (2nd Edition)
ISBN: 0-47178492-3
In

recent

years,

industry

has

become

increasingly interested in modern aerosol
measurement methods, not only to protect the
health of their workers but also to augment
productivity and thereby gain competitive
advantage. Aerosol Measurement: Principles,
Techniques, and Applications, Second Edition
offers

scientists

and

practitioners

the

fundamental principles used in deciding which
aerosol properties to measure and how to
interpret the results. Divided into three parts,
the material reviews the physical understanding

of September).

of

aerosols,

covers

specific

instrumental

techniques, and explains applications in fields

Bulletin Board

ranging from health care to mining and
upper-atmosphere research. Leading experts

CAART

contribute to the review of such areas as
direct-reading techniques, bioaerosol sampling,
indoor

air

evaluations,

industrial

aerosol

processing, and measurement in semiconductor
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clean rooms. Plus, all the chapters in this latest

Title: Aerosol Optics : Light Absorption and

edition have been updated and some have been

Scattering by Particles in the Atmosphere

rewritten by new authors. Two new chapters

Editor: Alexander Kokhanovsky

have been added: one on historical aspects of

Publisher: Springer

aerosol measurements and the other on

Published Date: September 2005

real-time single particle analysis.

ISBN: 3-54023734-8

Book Description by www.amazon.com

Springer/Praxis have a successful mini program
of books on various aspects of light scattering,
and now have a journal "Light Scattering

Title: Atmospheric Aerosol Properties,

Review" under consideration proposed by Alex

Formation Processes and Impacts

Kokhanovsky. The atmospheric air contains not

Written by: Kirill Kondratyev, Lev S. Ivlev,

only gases but also various types of airborne

Vladimir F- Krapivin, Costas A. Varostos

particles (known as aerosols) ranging from dust

Publisher: Spinger

grains to microbes. These small particles

Published: October 2005

influence

ISBN: 3-54026263-6

thermodynamics of the atmosphere, and they

This book provides the first comprehensive

are

analysis

the

consideration of climate change problems.

atmosphere through in situ processes as well as

Aerosols may also be repsonsible for the loss of

via transport from the surface (dust storms, seas

harvest, health problems among humans and

spray, biogenic emissions, forest fires etc.).

ecological disasters. Therefore, it is of great

Such an analysis has been followed by the

importance to study aerosol properties on a

consideration of both observation data (various

global scale. Such studies ultimately should be

field observational experiments) and numerical

based on global observations using instruments

of

how

aerosols

form

in

also

atmospheric
of

great

visibility,

importance

in

positioned on the space platforms.

modeling results to assess climate impacts of

Book Description by www.amazon.com

aerosols bearing in mind that these impacts are
the most significant uncertainty in studying
natural and anthropogenic causes of climate
change.
Book Description by www.amazon.com
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An Introduction of the USEPA BASE

environmental
parameters,
building
characteristics, and occupant perceptions of
comfort and IEQ. Buildings meeting certain
criteria were selected randomly, excluding only
buildings with highly publicized IEQ problems
so that non-problem and problem buildings
were included in proportion to their occurrence
in the total building population. These 100
buildings were in the continental U.S. and
stratified into 10 climate zones based on the
engineering design conditions for summer and
winter temperature. The number of buildings
in each zone was determined proportionally by
the population size of the zone (Table 1). Each
building was studied once during a one-week
period either in summer or winter following a
standardized protocol.
Biological agents
collected included air samples for culturable
bacteria, culturable fungi, and fungal spores,
bulk samples for culturable fungi and bacteria
from wet and dry areas of visible contamination,
and dust samples for culturable fungi and
bacteria and systematic cat and dust mite
allergens (Tsai and Macher, 2005).
In this article, only results of airborne
fungi and bacteria, and allergens would be
discussed briefly. Airborne fungi (culturable
fungi and total fungal spore) and bacteria
(hemophilic and thermophilic) were measured
in the mornings and the afternoons at one
outdoor and three indoor sites for each building.
Aggregated indoor and outdoor concentrations
were calculated integrating the multiple
samples collected at each building.
The
arithmetic
means
of
indoor/outdoor
concentrations of culturable fungi and fungal

Study – The Biological Parts
Dr. Michelle Tsai
California Environmental Protection Agency,
USA
In many countries, it is a common
practice to monitor background concentrations
of pollutants or temperature/relative humidity
in the outdoor air. But it is often difficult, if
not impossible, to obtain the normative levels
of many environmental parameters in the
indoor environment where people spend most
of their time. Do you know what the typical
ventilation rate or particulate concentrations are
in the typical office buildings (in Taiwan)?
How many office workers suffer from
building-related disease?
Many of the
published indoor studies are “case studies”
when there were problems such as occupants’
complaints or contamination episodes. There
is very limited information on what the
normative background levels are in our living
environment.
The U.S. Environmental Protection
Agency (USEPA) conducted a cross-sectional
study of indoor environmental quality (IEQ) in
100 large office buildings in 1994 – 1998 ––
the Building Assessment Survey and
Evaluation
(BASE)
study
(http://www.epa.gov/iedweb00/largebldgs/base
_page.htm). The primary goal was to define
the status of the existing building stock with
respect to determinants of IEQ and occupant
perceptions by collecting normative data on

6
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spores were 99/679 CFU/m3 and 274/6,537
spore/m3, respectively.
Airborne fungi
showed higher concentrations outdoors but
with higher variations indoors.
Relative
concentration measurements were similar by
culture and microscopic examination, but each
approach provided unique information.
Results of airborne bacteria were tabulated in
Table 2. Average concentrations were higher
outdoors, except Gram-positive cocci, which

were the only group that were significantly
higher indoors. Results of cat and dust-mite
allergens were summarized in Table 3. Cat
and dust-mite allergens were detected in 78%
of these building (even though cats were
generally not observed in the office buildings;
humans as potential carriers of cat allergens),
but the concentrations seldom exceeded levels
associated with sensitization or symptoms
provocation.

Table 1. Distribution of BASE buildings by climate zone, state, and season

7
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Table 2. Comparison of average aggregated concentrations of airborne culturable
bacteria (sum of meso- and thermophilic bacteria) (CFU/m3) by sampling location
and season (n = 100 buildings; summer: n = 52; winter: n = 48 buildings)

Regional or seasonal reference values
also can be derived from the BASE data for
building investigations in similar climate
regions and season. In addition, the BASE
study has shown the value of simultaneous
ambient measurements as well as collection of

References
Macher JM, Tsai FC, Burton LE, Liu KS.
Concentrations of cat and dust-mite
allergens in dust samples from 92 large US
office buildings from the BASE Study.
Indoor Air 2005; 15:82-88.

samples from multiple indoor locations and
times of day. The BASE study remains to be
one of the most comprehensive indoor
environmental quality studies. This database
has provided rich resources for hypotheses test
and enhanced our understanding of the indoor
environment (Tsai and Macher, 2005; Macher
et al, 2005).

Tsai FC, Macher JM. Concentrations of
airborne culturable bacteria in 100 large US
office buildings from the BASE study.
Indoor Air 2005; 15:71-81
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Table 3. Distributions of allergen concentrations (µg/g) by season and type of floor
surface for 251 individual and 92 building-wide average samples; 131 and 120
summer and winter samples; 225, 9, and 17 carpet or rug, smooth floor, and other
surface samples, respectively
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Aerosol Research Laboratory
Air Quality Management Lab

time) PhD students and

Professor Hsunling Bai

11 (6 full time and 5

Institute of Environmental Engineering,

part time) MS students

National Chiao Tung University

in the Lab.
Although

any

topic related to science,

I. LAB ORIENTATION

engineering

The Air Quality Management Lab was

and

established by Prof. Hsunling Bai at the

management

Institute

Engineering,

pollution is welcomed and could be done in the

National Chiao Tung University, Hsinchu,

Lab, the research focuses at the present time are

Taiwan in 1992.

The Lab conducts research

on the manufacturing of nano-scale catalysts

topics related to the science, engineering and

and adsorbents by aerosol methods as well as

management of the air quality, with special

their application to air pollution controls. The

focus on the engineering control of air pollution.

current research area is highlighted with the

There are currently 6 (2 full time and 4 part

following sketch:

of

Environmental

of

air

Production of Nano-catalytic Particles &
Meso-structured Adsorbents

End-of-pipe Air Pollution Control
HC-SCR
Simultaneous
NO/VOCs
Removals

VOCs
Control

CO2
Control

Indoor/Micro-contamination Control
NH3, H2S, SO2, VOCs, O3

Airborne Molecular
Contamination Control
in Cleanroom

10
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2. Air pollution science

II. RESEARCH INTEREST

A). Atmospheric science

The research topics conducted in the Lab
include:

Sampling errors of diffusion denuders due

1. Air pollution engineering

to evaporative acid gases (HNO3, HCl) and

A). End-of-pipe air pollution controls

their ammonium salt particles.

a). Control

of

NOx

with

B). Micro-contamination

selective

a). Deposition behaviors of condensable

catalytitic reduction (SCR) process

organic

b). Simultaneous control of acid gases (HCl,

airborne

molecular

SO2 and NOx) with ammonia (NH3) gas

contaminants (oAMCs, e.g. DEP and

injection

DBP) and development of the sampling
and analytical methods for the ambient

c). Carbon dioxide (CO2) green house gas

monitoring of oAMCs

removal by aqueous ammonia and/or

b). Deposition behaviors of Chlorine (Cl-)

amines solutions
d). VOCs removals by plasma process

and the metal corrosion on wafers

e). VOCs removals by zeolite concentrator

c). Ambient

monitoring

of

inorganic

from semiconductor and opto-electronic

compounds (NH3, HNO3, HCl, HF, SO2

industries

and the salt products of acid-basic gas

f). Simultaneous removals of NOx and

reaction) in clean rooms and their

VOCs by zeolite based adsorbents
g). Particulate

control

by

causes of wafer defects

electrostatic

3. Air quality management

precipitation (ESP) process

A).Greenhouse

B). Indoor air / micro-contamination controls

mitigation

a). Photocatalytic oxidation of VOCs for

gases

PFCs)

from

energy,

strategies

transportation

the indoor/outdoor air application, with

(semiconductor

special focus on the visible light

sectors

photocatalysis

(CO2,
and

and

industrial
opto-electronic)

B). Emission trading policy, air pollution

b). Development of high efficient chemical

fee and subsidy of air pollutants (NOx,

filters for the removals of VOCs, NH3,

SO2, CO2)

SO2, H2S and O3 from clean room and
indoor air environment

11
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(1).

III. CURRENT RESEARCH TOPICS AND

fast.

ACCOMPLISHMENTS
1. Manufacture

of

The aerosol process is simple and

zeolite

(2).

based

The adsorbent has uniform mesopore

meso-structured adsorbents and their

diameter with very high surface area

application on air pollution control

(~few nm pore diameter and >800
m2/g surface area).

Zeolite concentrator is one of the
VOCS abatement devices most commonly

(3).

employed by semiconductor manufacturers.

The adsorbent can be either
hydrophobic or hydrophilic.

The use of commercial hydrophobic zeolite,

(4).

especially ZSM-5 zeolite, as the solvent

The adsorbent can tolerate repeated
adsorption/desorption process.

adsorbent in a concentrator is efficient for
VOCS adsorption. However, the adsorption
capacity of zeolite could be reduced
because of repeated adsorption/desorption
process.

This

happened

in

has

been

commonly

semiconductor

and

opto-electronics factories which employ
zeolite concentrators as VOCs abatement
devices.

Besides,

the

conventional

hydrothermal method for manufacturing
zeolite requires long synthesis time (~3
days).
The HNZP adsorbents have uniform
mesopores with pore size adjustable by the
manufacturing parameters. The structure of
HNZP is very similar to that of MCM-41.

The novel materials of hexagonal
nanostructured zeolite particles (HNZP)
could be synthesized within a few seconds
using the aerosol-assisted self-assembly
(AASA) process. The HNZP is pure
siliceous adsorbent with different values of
pore diameter and surface area made by
adjusting the operation parameters and
chemicals.

The advantages of the HNZP

new adsorbent include:

12
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continuous flow nano-size monodisperse

Fresh sorbents
Sorbents regen. once
Sorbents regen. 10 times

80

aerosol generator.

60

40

20

0
HNZP
Zeolite
Adsorbents

The adsorption capacity of regenerated HNZP
particles is superior to that of the commercial
ZSM-5 zeolite particles.

The anatase N-doped titania particles can be
made by the atmospheric temperature and
pressure plasma process. The catalytic particle
size is uniform with size adjustable by the
operation parameters.

2. Visible light photocatalyst production by
non-thermal plasma assisted process and
application
We have proposed an Atmospheric
Pressure Plasma Enhanced Nanoparticle
Synthesis (APPENS) process to produce
titania based visible light photocatalyst.
The TTIP precursor was vaporized with N2
carrier gas and entered a non-thermal,
alternative current plasma system.

The N2

gas was dissociated into N atoms by the
plasma energy and then doped into the
precursor vapors. The produced TiO2-xNx

The efficiency of toluene removal under UV
(10W, 365 nm) and VIS (10W, 435, 485, 540 nm)
light sources. The toluene vapors can be
destructed even under visible light photocatalysis
using the N-doped TiO2 produced in our lab.

nanoparticles were highly uniform and
adjustable in size.

In addition to produce

the photocatalytic particles, the APPENS
process has a potential application as a

13
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3. Airborne

Molecular

those of particles. The chemical species of

Contamination

concern include acid and basic inorganic

(AMC) behaviors and its control

gases, the salt products of acid-basic

The presence of Airborne Molecular
the

reaction and the condensable organic AMCs.

opto-electronics

We are currently conducting the deposition

processing areas is an issue of increasing

behaviors of AMCs onto the wafer surfaces.

concern as technologies are stepping into

The final goal is to produce high efficiency

nano-dimensions. The surface arrival rates

chemical filters for removing the organic

of the AMCs could be, on a mass basis,

and inorganic AMCs.

Contaminants

(AMCs)

semicouductor

and

in

several orders of magnitude higher than

Based on the deposition behaviors of condensable organics at
different ambient concentrations, the permissible wafer
exposure time of future technology nodes can be estimated to
prevent wafers from damage.
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Calendar of Events
Conference
Schedule

Name of Conference (Abstract Deadline)

Location

Oct 3 - 6, 2005

Second International Symposium on Nanotechnology &
Occupational Health
Website: www.cce.umn.edu/nanotechnology

Minneapolis,
Minnesota, USA

Oct 17 - 21, 2005

24th Annual AAAR Conference (April 25, 2005)
Website: http://www.aaar.org/05AnnualConf/index.htm

Austin, Texas,
USA

Dec 13 -16, 2005

4th Asian Aerosol Conference (April 30, 2005)
Website: http://www.iasta-aac.org/

Bombay, India

Sept 10 -15, 2006

International Aerosol Conference 2006 (Feb. 1, 2006)
Website: http://www.aaar.org/IAC06/index.htm

St. Paul,
Minnesota, USA
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Advertisement
AAQR Vol. 5, No.1 is published !!
It is also available on-line at http://caart.org.tw/
AEROSOL AND AIR QUALITY RESEARCH
CONTENTS
Characteristics of Titania Nanoparticles Synthesized Through Low Temperature
Aerosol Process

1

John K. Ani, S. Savithri and G. D. Surender*

Impact of Chemical Fire Accident on Spectral Solar Irradiance over Urban Environment
-A Case Study
K. Madhavi Latha and K.V.S. Badarinath*

14

Filtering Efficiency of N95- and R95-Type Facepiece Respirators, Dust-Mist Facepiece
Respirators, and Surgical Masks Operating in Unipolarly Ionized Indoor Air Environments
Byung Uk Lee, Mikhail Yermakov, Sergey A. Grinshpun*

25

Investigation of urban atmospheric visibility using Haar wavelet transform
Chin-Hsiang Luo*, Chung-Shin Yuan, Che-Yen Wen, Jiun-Jian Liaw, Shih-Hsuan Chiu

39

Source Apportionment of Airborne Particles During Winter in Contrasting, Coastal Cities
Inoka Senaratne, Francis M. Kelliher* and Christopher Triggs

48

Summary of Organic and Elemental Carbon/Black Carbon Analysis Methods and
Intercomparisons
John G. Watson∗, Judith C. Chow, and L.-W. Antony Chen

65

A Four-Year Climatology of Total Column Tropical Urban Aerosol, Ozone and
Vapor Distributions over Pune, India
P. C. S. Devara∗, S. K. Saha, P. Ernest Raj, S. M. Sonbawne, K. K. Dani, Y. K. Tiwari,
and R. S. Maheskumar

103

Variation in the Chemistry of Aerosols in two Different Winter Seasons at Pune and
Sinhagad, India
Pramod Digambar Safai∗, Pasumarti Surya Prakasa Rao, Gafur Abulal Momin,
Kaushar Ali, Dilip Motiram Chate, Puppala Siva Praveen and Panuganti China
Sattilingam Devara.

115

16

Aerosol and Air Quality Research
Instructions to Authors
Tables and Figures
1. Submit each table and figure on a separate page.
2. Number tables and figures consecutively with Arabic numerals
(Table 1, etc) in order of citation in the text. The text should
include references to all tables and figures.
3. Excessive tabulation of data or large table should be avoided.
4. Each table and figure should have a brief and self-explanatory
title. The title should be above the table or below the figure. Also
provide a list of table and figure titles on a separate page.
5. Tables should be presented in the simplest style. Vertical lines
should not be used.
6. Explanations should be given in footnotes with superscript italic
Roman letters (a, b, c, etc.) at the bottom of the table, if it is
necessary for the understanding of the table.
7. Figures should be clearly legible when reduced to a
single-column width.
8. Color figures are to be avoided, unless paid for by the author.
Units
1. The use of S.I. units throughout is highly recommended.
2. Other metric units may be used with advance permission from the
Editors-in-Chief.
Symbols
1. Define symbols (including Greek letters and other non-Latin
symbols) at their first appearance in the text or in a separate list
of notations.
2. Use mathematics type if it is possible.
3. At the first reference to a chemical compound, write the
compound’s name in full, followed by its abbreviation in
parentheses. Thereafter, use the abbreviation.
4. Take care to clearly differentiate zero (0) and the letter (O), one
(1) and the letter (l), times sign (×) and the letter (x).
Equations
1. All equations must be clearly typewritten.
2. Subscripts and superscripts should be clearly legible.
3. The meanings of all symbols must be defined immediately after
the equation in which they are first used.
4. Equations should be sequentially numbered in parentheses at the
extremely right of the line, according to their appearance in the
text.
5. When referring to equations in the text, preface the number with
the word “eqn” or “eqns” and place the number within the
brackets (eqn 1, etc).
Acknowledgements
Written in a separate section briefly before the references.
Electronic manuscripts
1. Authors are requested to submit the manuscripts in PDF format
electronically. Upon acceptance, authors are requested to send
the finalized manuscript electronically in Word format and every
figure in *.tiff format (at least 1000dpi for line art and 300 dpi
for half-tones) to the Editor-in-Chief, Prof. Chuen-Jinn Tsai for
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