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TAAR Newsletter is a quarterly publication by 

the Taiwan Association for Aerosol Research 

• The 26th International Conference on 
Aerosol Science & Technology has 
been held at Chung Yuan Christian 
University on October 4, 2019.

• The 5th meeting of the 14th

Committee of Directors and 
Supervisors has been held at Chung 
Yuan Christian University during 
ICAST 2019. (New members are 
listed in p.2) .

• The 2nd meeting held by the 14th

Task Force for TAAR members took 
place during ICAST 2019.

• The 9th Cross-Strait Conference on 
Environment and Ecology – Yilan 
Forum has been held by TAAR and 
Yilan University in Yilan on August 
18–22, 2019.

• 2019 T&T IAC and MAQAS has 
been held by TAAR and MyCAS in 
Malacca, Malaysia on August 7–10, 
2019.

• 2018 AAQR Impact Factor: 2.735

Announcement

Best wishes to you and your family
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New Members of TAAR
Name Affiliations Positions

Tzu-Ting Yang
Department of Environment Engineering and Health, 
Group Leader, Environmental Protection Safety and Health 
Center, Yuanpei University of Medical Technology

Associate Professor

Yu-Shan Huang
Department and Graduate School of Safety Health and 
Environment Engineering, National Yunlin University of 
Science And Technology

Ph.D. Student

I-Cheng Lu Department of Environmental Science and Engineering, 
National Pingtung University of Science And Technology Ph.D. Student

Ma. Katreena Danielle
E. Que

Department of Environmental Engineering, National Cheng 
Kung University Ph.D. Student

Jia-Wun Jian Department of Environmental Engineering, National Chung 
Hsing University Master Student

Chao-Lun Teng Department of Environmental Engineering, National Chung 
Hsing University Master Student

Chia-Jui Liang Department of Environmental Engineering, National Chung 
Hsing University Master Student

Yue-Rou Chen Department of Environmental Science and Engineering, 
National Pingtung University of Science And Technology Master Student

Hsiang-Yu Huang Department of Atmospheric Sciences, College of Earth 
Sciences, National Central University Ph.D. Student

Truong Minh Tri Department of Atmospheric Sciences, College of Earth 
Sciences, National Central University Master Student

Nicholas Cheruiyot Department of Environmental Engineering, National Cheng 
Kung University Ph.D. Student

Yen-Hui Chen Department of Environmental Occupational Health, College 
of Medicine, National Cheng Kung University Master Student

Kuo-Yi Lu Department of Chemistry, National Central University Master Student

Ying-Jen Wu Department of Atmospheric Sciences, College of Earth 
Sciences, National Central University. Master Student

Chayanis Wongrat Environmental Engineering and Science, Chia Nan 
University of Pharmacy and Science Master Student

Sasipim Somphan Environmental Engineering and Science, Chia Nan 
University of Pharmacy and Science Master Student

Siripitch Songsompun Environmental Engineering and Science, Chia Nan 
University of Pharmacy and Science Master Student

Welcome to join us！
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Organizers：
◆Taiwan Association for Aerosol Research
◆Department of Environmental Engineering, Chung Yuan Christian University

1. Conference origin
The 26th International Conference on Aerosol Science & Technology - 2019

Conference on Fine Particulate Matter (PM2.5) and Air Quality, were organized by Taiwan
Association for Aerosol Research (TAAR) and Environmental Engineering, Department
of Chung Yuan Christian University. This conference focus on the air quality, control
strategies for PM2.5, source characterization and apportionment, aerosol monitoring,
assessments and air quality models, control strategies and technologies for air
pollutants, aerosols and visibility, aerosol exposure assessment and health effect, indoor
air quality and next generation air monitoring and IoT. The interdisciplinary conference
was expected to gather the researchers, experts, government and any interested in this
issue.

This conference is expanded to the science education and implementation
experience, encourage public to participate in the conference. It also provides the
opportunity to deliver the right knowledge to educate the public. The debates on the air
pollutants control will have a platform for communication in the conference. It will also
show the foreign scholars and participants to understand Taiwan’s efforts in civic
engagement and popular science education, as well as environmental and sustainable
work in government and academia.
2. Conference timeline
The call for abstract started on April 15th, 2019. The abstract submission deadline was
on August 12th. The acceptance letter of the submitted paper was notified by email on
August 31th. The two-day conference (October 4th-5th) was held in the Hsiu Te Hall of
Chung Yuan Christian University. The 26th ICAST includes the following 9 topics:

Report on the 26th ICAST
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 Aerosol, air quality and control strategies for PM2.5
 Source characterization and apportionment
 Aerosol monitoring, assessments and air quality models
 Control strategies and technologies for air pollutants
 Aerosols and visibility
 Aerosol exposure assessment and health effect
 Indoor air quality
 Next generation air monitoring and IoT
 Aerosol, greenhouse gas and air quality related studies

The conference had a total of 128 paper submissions, including 91 oral presentations,
37 poster presentations. The Keynote speakers includes one professor from Thailand, one
professor from Hong Kong and one professor from USA. We also arranged English
sessions and practical seminars to facilitate the communications for all the participator.

There were 10 exhibitors joined ICAST this year:
• Taiwan PM2.5 Control Association
• Thermo Fisher Scientific Taiwan Co., Ltd.
• All-field Enterprise Corporation
• Leder Corporation
• SuperLink Technology Corporation
• Fortelice International Co., Ltd.
• Tai & Chyun Associates Industries Inc.
• Taiwan Power Company
• Jusu Instruments
• Kinetics Technology Corporation

The exhibitors were located outside the Chang Ching Yu Memorial Library. Lunch was
arranged in Huai En Hall and banquet was held at the H.D.L Int’l Restaurant. There were
four refreshments served during the conference.

There were 53 conference staffs recruited and provide the help in registration,
reception, time control and other. The opening ceremony of the conference was held in the
Hsiu Te Hall. The opening remarks were given by Taiwan Environmental Protection Agency,
Chief Secretary Jun-Hong Yeh, Department of Environmental Protection of Taoyuan City,
Director General Li-De Lu, Chung Yuan Christian University, President Samuel K.C. Chang,
TAAR president, Prof. Wen-Yinn Lin. After the opening ceremony, two keynote talks were
delivered in the Hsiu Te Hall.

The first keynote speech was given by Prof. Perapong Tekasakul, entitled “Recent
haze episodes in southeast Asia and transboundary & domestic aerosol transport affecting
air quality in Thailand’’. The second speech was given by Prof. Peter Brimblecombe whose
topic was ” Heterogeneous distribution of particulate matter in urban environments."

The 26th ICAST includes the following 9 topics:

Report on the 26th ICAST
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This conference also organized three forums about “Development and Application
of Air Quality Models”, “Sampling, Monitoring and Analysis of PM/Reduction and
Monitoring Technologies for PM2.5“ and “Air Quality Control Strategies”. Director Meng-
Yu Tsai, Department of Air Quality Protection and Noise Control, Environmental
Protection Administration, was also invited to give a speech. The first forum
“Development and Application of Air Quality Models” invited Prof. Yee-Lin Wu whose
topic was “The impact of emission sources on air quality simulation: a case study on the
emission of ship at sea”. The second speaker, Assoc. Prof. Hsin-Chih Lai gave a speech
on “The air quality model applies to the policy of air quality and development”. The third
speaker was Assoc. Prof. Fang-Yi Cheng, and his topic was “The forecasting system of
air quality mode, forecast status and the description of forecast error”.

The second forum “Sampling, Monitoring and Analysis of PM/Reduction and
Monitoring Technologies for PM2.5” invited Prof. Lin-Qi Wang, Department of Civil
Engineering and Geomatics, Cheng Shiu University, whose topic was “Measure the
mobile particle sources and the reduction technology of pollution”.

The second speaker was Dr. Charles C.-K. Chou, Research Center for
Environmental Changes (RCEC), Academia Sinica, whose topic was “The
characteristics of carbon and lead isotopes of atmospheric particulate matter”. The third
speaker was Prof. Chih-Chieh Chen, College of Public Health, National Taiwan
University, whose topic was focused on “The study of aerosol size – selective”. And the
last one was Zheng-Sheng Su from Department of Environmental Protection in Taoyuan
City, whose topic was “The application of 3D scanning LIDAR on air pollution control”.
The third forum” Air Quality Control Strategies” invited Xian-Ping Guo, the Deputy
Director of Department of Environmental Protection in Keelung City, whose topic was
“The action of control pollution and effectiveness at oil-fired station”. And then we invited
another speaker, Mr. Zhao-Zhou Chen, the Deputy Director of Department of
Environmental Protection in Taipei, whose topic was talking about the action of cleaning
air version 2 in Taipei City, and the third speaker was Mr. Jun-Yi Lee, the chief of
Department of Environmental Protection in New Taipei City, he shared their experience
on controlling PM2.5. The last speaker was Mr. Yu-De Jiang, the Deputy Director of
Department of Environmental Protection in Taoyuan City, who shared the control
strategy of fixed sources. After the three forums, the four moderators had a general
discussion for this conference.

Report on the 26th ICAST
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The Outstanding Achievement Award in 2019 was given to Prof. Wen-Zhi Lee from
the Department of Environmental Engineering, National Cheng Kung University. This
award was commended by the honorary president, Chiu-Sen Wang, for Prof. Lee’s
contribution to the research on aerosol field as well as to the society. The Honorary
Fellow of this year is Prof. Daren Chen and Prof. Moo-Been Chang. The banquet was
held in Huang Di Ling Restaurant and all experts and scholars can get together and
exchange opinions with each. During the banquet, the Chiu-sen Award, the Best
Academic Paper Award and the Best Engineering Paper Award were also announced.
Meanwhile, the certificate of appreciation for the sponsor was awarded.

The first keynote speaker on the second day was Prof. Daren Chen from the
United States, and his topic was “Realization of aerosol sensor and sensor network.”
Then there were two oral presentation in the English session, including Dr. Noor Zaitun
Yahaya from Malaysia with the topic “Boosted Regression Tree, A novel method to
analyze big data: Air pollution Case Study.” and Prof. Arie Dipareza Syafei from
Indonesia with the topic “Heavy metal contamination in the ambient.”

Report on the 26th ICAST

Followed by the oral presentation of
the English session in the afternoon, Dr.
Wan Nurdiyana Wan from Malaysia gave
the topic on “Particle Size and
Concentrations during a Walkability Program
at Malacca, Malaysia.” For student thesis
competition, Dr. Noor Zaitun Yahaya、Dr.
Arie Dipareza Syafei and Assist. Prof. Yuan-
Min Hao were invited as the judge. There
are six students participating this
competition, and the First, the Second and
the Third Prize will be awarded.
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During the closing ceremony, the air pollution teaching practical award and student
thesis competition award were announced. Finally, Prof. Li-Hao Yang, secretary of TAAR,
helped Prof. Ken-Hui Chang from NYUST to launch the 27th ICAST and introduce the
AAC 2021 as well.

3.Summary
The 2019 ICAST provided an exchange platform for industry, government, academic

and the public, and became a seminar on important environmental protection, safety and
health in Taiwan. There are nearly 500 participators each year. This year, there were 128
presentations, and all the participators can have a further discussion and communication
during the conference. Researchers, experts, governors, or anyone interested in this
topic can join together to enhance the knowledge and understanding. Through the
forums, oral presentation, poster, instrument exhibition and knowledge exchange during
the conference, it can provide the participants a platform for deep discussion and even
further collaboration.

Report on the 26th ICAST
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Honor and Award
Outstanding
Achievement Award

Dr. Wen-Jhy Lee
Professor of NCKU 
Taiwan

TAAR Honorary Fellow

Dr. Daren Chen
Professor of VCU 
USA

TAAR Fellow

Dr. Moo-Been Chang
Professor of NCU
Taiwan

Chiu-sen Award

Dr. Yu-Cheng Chen
Assoc. Researcher of NHRI
Taiwan

☆Best Academic Paper Award
Corresponding Author: Prof. Moo-Been Chang
This award gives great recognition to Nguyen-Duy Dat, Jia-Ming
Lyu, Moo-Been Chang for their valuable finding in “Variation of
Atmospheric PAHs in Northern Taiwan during Winter and Summer
Seasons” published in Aerosol and Air Quality Research.

☆Best Engineering Paper Award
Corresponding Author: Prof. Wei-Hsin Chen
This award gives great recognition to Wei-Hsin Chen, Kuo-Hao Lee,
Justus Kavita Mutuku, Chii-Jong Hwang for their valuable technical
finding in “Flow Dynamics and PM2.5 Deposition in Healthy and
Asthmatic Airways at Different Inhalation Statuses” published in
Aerosol and Air Quality Research.

Report on the 26th ICAST



9

Student Research & English Oral Competition 
Awards
【First Prize】

Source apportionment of hourly PM2.5 in Taichung area

Authors:Yu-Hsuan Chen1, Li-Hao Young1*, Ta-Chih Hsiao2, Tang-
Huang Lin3, Neng-Huei Lin4

【Second Prize】

Application of plasma treatment on waste Styrofoam from 
farming fishery. 

Authors:Ya-Wen Chen 1*, Ya-Fen Wang 1, Sheng-Jie You 1, 
Cheng-Hsien Tsai2, Ken-Mu Chang3, Hsi-Hsien Yang4

【Third Prize】

Changes of Soot Particles Properties Induced by Oxygen Along 
with Sunlight

Authors:Yi-Da, Li and Ta-Chih, Hsiao

Report on the 26th ICAST
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2019 Youngster Aerosol Activity

Report on the 26th ICAST
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Environmental Protection Administration, Executive Yuan 
Air Pollution Education 2019; Teaching Tools, Design Implementation, 

Workshop Project and Competition

Awardee
# Grade Titles A 1st author 2nd author

1 High Distinction 
Award

Prevention of Rushing 
Air Pollution from Wind 
Lion Island

Jinhu Elementary 
School,
Kinmen County

YU-LAN,YANG LING-
LIN,FANG

2 Distinction
Award

Color of the Trees 
according to Today’s  Air 
Quality 

Chung-Ping 
Elementary school,
Taoyuan City

ZHU-
TING,CHEN

KUN-
LING,TANG

3 Excellence 
Award

Portable PM2.5 Wearable 
Detector

Yang-Ming 
elementary school,
Kaohsiung City

DAI-FA,WU CHUN-
SHENG,HONG

４
Honorable
Mention

PM2.5 Detector -
Pulmonary Respiration 
Model 
- Hairdryer and the Mask 
to Collect the PM2.5

Private Yoder 
bilingual academy,
Taoyuan City

JING-
XIANG,ZHANG

WEI-
MING,YANG

５
Honorable
Mention

An Especial Burner for  
Purify the Soul 

Jia-Dong 
elementary school, 
Taoyuan City

QIAO-ZHI,GUO -

Report on the 26th ICAST
,
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Li-De Lu
Taoyuan Director general

Jun-Hong Yeh
EPA Chief Secretary 

Music Performance
Wen-Yinn Lin
TAAR President

K.C. Chang
CYCU President Samuel

Opening Ceremony

Report on the 26th ICAST
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Keynote and Invited Speeches

Prof. Perapong Tekasakul Prof. Peter Brimblecombe

Prof. Daren Chen Director Meng-Yu Tsai

Report on the 26th ICAST
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Forums

Forum on Development and 
Application of Air Quality Models

Forum on Development and 
Application of Air Quality Models

Forum on Sampling, Monitoring 
and Analysis of PM/Reduction and 
Monitoring Technologies for PM2.5

Forum on Control Strategies of Air 
Quality

Forum on Sampling, Monitoring 
and Analysis of PM/Reduction 

and Monitoring Technologies for 
PM2.5

Forum on Sampling, Monitoring 
and Analysis of PM/Reduction and 
Monitoring Technologies for PM2.5

Prof. Ken-Hui Chang Prof. Yee-Lin Wu

Prof. Chuen-Jinn Tsai

Mr. Su
Senior Executive Officer Prof. Neng-Huei (George) Lin

Prof. Chung-Te Lee

Report on the 26th ICAST
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Popular Science

Report on the 26th ICAST
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Oral/Poster Presentations

Report on the 26th ICAST
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Honor and Award/Banquet

Outstanding 
Achievement 

Award
Prof. Wen-Jhy Lee

TAAR Honorary Fellow
Prof. Daren Chen

TAAR Fellow
Prof. Moo-Been Chang

Chiu-sen Award –
Assoc. Researcher  Yu-Cheng Chen

Report on the 26th ICAST
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@ Chung Yuan Christian University, 
Oct 4, 2019

Committee Meeting 

Memories of TAAR Activities

https://www.cycu.edu.tw/
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Closing Ceremony Lin Zi-miao
Magistrate of Yilan

Prof. Chung-Shin Yuan
Conference Chair

Po-Ching Wu
President/Yilan Univ.

Memories of TAAR Activities
The 9th Cross-Strait Conference on Environment and Ecology – Yilan Forum 
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Student Participants Supported by Southeast Exchange Fund from TAAR 

TAAR Participants

2019 T&T IAC and MAQAS
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Maye of Malacca, Malaysia

Announcement of AAC 2021

2019 T&T IAC and MAQAS
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Personal History and Research Interests

Associate Investigator

National Institute of Environmental Health Sciences, 
National Health Research Institutes (NHRI)
Ph.D., Environ. and Occup. Health, NCKU, Taiwan
MS, Environ. and Occup. Health, NCKU, Taiwan
BS, Environ Eng, Safety and Health, NYUST, Taiwan
Phone: 037-206166 ext. 38508

E-mail: yucheng@nhri.edu.tw 

Dr. Yu-Cheng Chen’s research interests are focusing on exposure assessment and monitoring of
air contaminants in environmental and occupational setting. He has dedicated to identify potential
sources and evaluate health risk from exposure to hazardous air pollutants and initiate workable
strategies on mitigation of air pollution and health outcomes. Recent research topics are summarized
below:

1. Ambient aerosols on chemical constituents and sources
In response to public concerns about environmental health, this study systemically investigated

the ambient PM2.5 (n=108) with comprehensive analyses of the chemical composition, identification
of the potential contributors, and estimation of the resultant respiratory physician visits in the
residential regions near energy-consuming and high-polluting industries in central Taiwan. The
positive matrix fraction (PMF) model with chemical profiles of trace metals, water-soluble ions, and
organic/elemental carbons (OC/EC) was applied to quantify the potential sources of PM2.5.
Associations between the daily PM2.5 concentration and the risk of respiratory physician visits for the
elderly (≥65 years of age) were estimated using time-series analysis.
There was no significant heterogeneity among sampling sites for the concentrations of PM2.5 mass
and chemical compositions. A seasonal variation, with higher concentrations of PM2.5, metals (As, Cd,
Sb, and Pb), OC/EC and ions (i.e., NO3

−, SO4
2− and NH4

+) in the winter than in the spring and
summer, was observed. Overall, an increase of 10 µg/m3 in the same day PM2.5 was associated with
an ~2% (95% CI: 1.5%–2.5%) increase in respiratory physician visits. Considering the health benefits
of an effective reduction, we suggest that the emission from coal combustion (23.5%), iron ore and
steel industry (17.1%), and non-ferrous metallurgy (14.4%), accounting for ~70% of the primary PM2.5
in the winter are prioritized to control.
1) Hsu CY, Chiang HC, Chuang CY, Tsen CM, Fang GC, Tsai YI, Chen NT, Lin TY, Chen MJ,

Chen YC*. Ambient PM2.5 in the residential area near industrial complexes: spatiotemporal
variation, source apportionment, and health impact. Science of the Total Environment. 2017.
590-591: 204-214

2019 Chiu-sen Award

Research Profile：Yu-Cheng Chen
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This study assessed the impact on air quality and health risk by long-range transported
(LRT) PM2.5-10- and PM2.5-bound metals and PAHs in Taipei City, Taiwan. Several methods
with receptor aerosol measurements were used to quantify the effect of LRT. The hybrid
single particle lagrangian integrated trajectory model (HYSPLIT) was used in conjunction with
the potential source contribution function (PSCF) to distinguish the LRT aerosols. By using a
general linear model (GLM) with a marginal mean and positive matrix fraction (PMF), this
study also evaluated the annual increased level of LRT (AIRLRT) for each source contribution
to the concentration and the resultant health risk of particle-bound metals and polycyclic
aromatic hydrocarbons (PAHs). The LRT influenced fine-sized metals and PAHs rather than
coarse-sized ones. We found that the level of PM2.5-bound toxic metals (Pb, Cd, and As) and
PAHs (Benzo[a]pyrene and dibenzo[a,e]pyrene ) could increase by 90% under the influence
of LRT in 2014, while an AIRLRT value of 25% for the PM2.5 mass concentration was observed.
Overall, the excess cancer risk (ECR) resulting from PM2.5-bound metal and PAH exposures
was 6.40×10-5 in relation to coal combustions (20.7%), traffic-related emissions (59.7%) and
re-suspended aerosols (19.6%). Among these contributors, LRT-related metals and PAHs in
PM2.5 accounted for 51% of the total ECR.

Hsu CY, Chiang HC, Chen MJ, Yang TT, Wu YS, Chen YC*. Impacts of hazardous metals
and PAHs in fine and coarse particles with long-range transports in Taipei City.
Environmental Pollution. 2019. 250: 934-943

2. Aerosol characteristics during episodes of air quality deterioration

Concentrations of twenty trace metals in ambient fine and coarse particles were
characterized during the period of air quality deterioration of elevated particulate matters (PM
episode) in winter in the suburban area, Yunlin County, Taiwan. The potential emission
sources of fine- and coarse-size metals were identified using the enrichment factor (EF)
analysis, principal component analysis (PCA) and backward trajectory model. The high
concentrations of fine and coarse particles and their associated metals were observed during
the PM episode in Yunlin County. Al, Fe, and Ca were predominant in fine and coarse
particles for sampling periods, accounting for 75–85% of all selected elements. When the PM
episode occurred, mean concentrations of fine-size Pb and As were increased to 132% and
116%, respectively, while average concentrations of coarse-size Fe, Al, Mn, Ti, and Co were
increased to 1.1–2.2 times, in comparison with non-episode period. EF values were
decreased with increasing particle size for Sb, Se, As, Mo, Cr, Cu, V, Pb, Zn, Ni and Cd in
both episode periods.

Chen YC*, Hsu CY, Lin SL, Chang-Chien GP, Chen MJ, Fang GC, Chiang HC,
Characteristics of concentrations and metal compositions for PM2.5 and PM2.5-10 in
Yunlin County, Taiwan during air quality deterioration. Aerosol and Air Quality Research.
2015. 15: 2571-2583

Fine particles play a key role in regional air quality deterioration. Commonly used central-
site monitoring data, which offer rough determinations of spatial particulate matter (PM)
distributions, is insufficient to estimate potential local emissions or population exposure levels.
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This study characterizes the spatial variability of fine particles in suburban and rural
regions during and after a winter episode of elevated PM (PM episode). Commercial
instruments of high time resolution in a mobile laboratory platform were deployed to measure
the distribution, number, surface area, and mass concentrations of fine particles. Spatial
variations of those particle properties were mainly affected by regional feature, PM episode,
local primary source and wind speed. Particle concentrations and size distributions were
found to differ considerably during and after PM episode. The PM episode was found to
exhibit a lower degree of spatial concentration contrast with respect to particle number,
surface area and mass, where similar particle size patterns were distributed across all study
regions with decreased particle number under nucleation and Aitken modes and increased
number under the accumulation mode. The mobile measurement may supplement
information on spatial particle distributions for estimating levels of population exposure and
for characterizing detailed physical properties of short-term, high-exposed scenarios.

Hsu CY, Lin MY, Chiang HC, Chen MJ, Lin TY, Chen YC*. Using a Mobile Measurement
to Characterize Number, Surface Area, and Mass Concentrations of Ambient Fine
Particles with Spatial Variability during and after a PM Episode. Aerosol and Air Quality
Research. 2016. 16(6): 1416-1426.

3. Exposure to Particle-borne PAHs Associated with Health Risk
Polycyclic aromatic hydrocarbons (PAHs) are widely distributed throughout the

atmosphere as mixtures attached to ambient particulate matter (PM). PAHs usually elicit
similar toxicological pathways. But do so with varying levels of efficacy. In this study, we
utilized high-throughput screening (HTS) in vitro data of PAHs to predict health risks
associated with coarse and fine PM. PM samples with 22 PAH compounds obtained from
residential areas close to industrial parks in central Taiwan were analyzed. Based on the PM-
bound PAH concentrations and their activities reported in HTS assays, we developed a
probabilistic model to estimate cumulative exposure of PAHs for human population. Activity-
to-exposure ratio (AER) values were calculated to compare relative risks of activating the aryl
hydrocarbon receptor (AhR), nuclear factor erythroid 2-related factor 2 (Nrf2), and tumor
suppressor gene (p53) when children or adults exposed to fine or coarse PM in different
seasons. Based on AER values, fine PM exposure had relatively higher risks than coarse PM
in pathways activation. Children as a susceptible population had a greater risk of the
activating AhR pathway than adults. Particularly higher risks were observed in winter than
those in summer. Among three pathways, AhR was the most sensitive one activated by PAHs
exposure. In addition, the activation of the AhR, Nrf2 and p53 pathways was compared by in
vitro reporter assays with and without the pre-extraction of PAHs from PM. Our proposed
novel approach accounts for mixture toxicities to characterize in vitro pathway-based risks via
inhalation exposure to ambient PAHs.
1) Chou WC, Hsu CY, Ho CC, Hsieh JH, Chiang HC, Tsou TC, Chen YC*, Lin PP*.

Development of an in vitro-based risk assessment framework for predicting ambient
particulate matter-bound polycyclic aromatic hydrocarbon-activated toxicity pathways.
Environmental Science & Technology. 2017. 51: 14262-14272.

2) Zhu J, Hsu CY, Chou WC, Chen MJ, Chen JL, Yang TT, Wu YS, Chen YC*. PM2.5- and
PM10-bound Polycyclic Aromatic Hydrocarbons (PAHs) in the residential area near coal-
fired power and steelmaking plants of Taichung City, Taiwan: in vitro-based health risk
and source identification. Science of the Total Environment. 2019. 670: 439-447.



25

4. Retrospective Exposure Assessment for workers
Related to enhanced understanding of a cluster of brain cancers within a research and

development lab, the objective of this exposure assessment was to reconstruct cumulative
historical exposures for workers who have been exposed to multiple chemicals and chemical
groups.. The chemicals of interest,acrylates, bis-chloromethyl ether (BCME), chloromethyl
methyl ether (CMME), isothiazoloness and nitrosoamines, were selected using criteria
including physical-chemical properties, biological plausibility and uniqueness to the facility.
Similarly exposure groups (SEGs) were created for these materials based on department
group, time period of the department’s existence and function associated with job title. These
SEGs were the basis for the development of a job exposure matrix (JEM). Historical
monitoring data, mathematical exposure modeling and professional judgments of current and
former industrial hygienists at the facility were used to reconstruct the exposure history for
acrylates, BCME and CMME for each SEG over the time period of interest. Since sufficient
measurement data for isothiazoloness and nitrosoamines were not available, the exposure
histories for each SEG for these chemicals were estimated using exposure modifiers based
on formaldehyde levels as a surrogate for generic airborne chemical vapor exposures and
general determinants of exposure for estimating inhalation and dermal exposures. The
exposure assessments by these methods were compared against each other to estimate the
extent of exposure misclassification. A JEM was constructed that contained the exposures
obtained from above multiple approaches for each of these chemical groups for each SEG for
each year of interest. The cumulative exposures of all employees for each chemical group
were obtained by linking their employment histories in each SEG to the JEM that could be
used for further epidemiologic analysis. We found using formaldehyde exposures as a
surrogate is not a biased estimator of exposure if we assume the chemical-specific exposure
assessment to be the reference.

1) Chen YC, Ramachandran G, Alexander BH, Mandel JH. Retrospective Exposure
Assessment in a Chemical Research and Development Facility. Environment International.
2012, 39: 111−121.

2) Alexander BH, Scott LF, Ramachandran G, Mandel JH, Chen YC. Brain Cancer in
Workers Employed at a Specialty Chemicals Research Facility. Archives of Environmental
and Occupational Health. 2013, 68: 218−227.
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Wind-Borne Illness from Coastal Seas: Present and Future
Consequences of Toxic Marine Aerosols explores the present and
future human health consequences of marine aerosol poisons carried
ashore by coastal winds. The book compiles relevant information on an
interrelated toxicological, environmental sciences and public health
problem that is combined with recent observations, extensive
epidemiological data and case studies. It tackles this challenge with a
small, interdisciplinary group of authors who dissect the underlying
causes and potential remedies of increasing ill health issues on a
planet that is covered by 70% seawater and subject to increasing sea
spray-containing malign aerosols. The book's authors outline the
historical context of the situation, discuss the importance of recognizing
toxic marine aerosols as a cause of wind-borne illness, and suggest
operational forecasts for avoidance of onshore, wind-borne marine
toxins, and crucially, present extensive epidemiological evidence. This
resource will be useful to a wide variety of toxicologists, medical
doctors and environmental scientists.

Description:

Title: Wind-Borne Illness from Coastal Seas: 
Present and Future Consequences of 
Toxic Marine Aerosols

Author: John J. Walsh
Publisher: Academic Press Inc (July 19,2019)
Language: English 
ISBN-13: 978-0128121313

New Books on Aerosol Aerosol Information Updates
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The U.S. Environmental Protection Agency (EPA) was introduced
on December 2, 1970 by President Richard Nixon. The agency is
charged with protecting human health and the environment, by writing
and enforcing regulations based on laws passed by Congress.

The EPA's struggle to protect health and the environment is seen
through each of its official publications. These publications outline
new policies, detail problems with enforcing laws, document the need
for new legislation, and describe new tactics to use to solve these
issues. This collection of publications ranges from historic documents
to reports released in the new millennium, and features works like:
Bicycle for a Better Environment, Health Effects of Increasing Sulfur
Oxides Emissions Draft, and Women and Environmental Health.

Description:

Title: Exploratory Study of Factors 
Affecting Aerosol Formation

Author: United States Environmental 
Protect EPA
Publisher: Independently Published (July 3, 
2019)
Language: English 
ISBN-13: 978-1077550315
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Title: Atmospheric Aerosols: 
Characterization, Properties and 
Climate Impacts

Author: Luke McCoy
Publisher: Syrawood Publishing House 

(June 21, 2019)
Language: English 
ISBN-13: 978-1682866436

Description:

Atmospheric aerosols are solid particles or liquid droplets
suspended in the Earth’s atmosphere. They can be either natural or
anthropogenic. Atmospheric aerosols like sulfuric acid droplets,
desert dust, human-made sulphate aerosols, etc. have a negative
impact on the climate, as well as human health. Aerosols have a
significant presence in urban ecosystems in the form of dust, smoke,
soot, fumes, etc. Detection of hazardous aerosols is achieved by in-
situ measurements and remote-sensing techniques. This book
discusses the fundamentals as well as modern approaches to the
understanding of the properties, characterizations and climatic
impacts of atmospheric aerosols. The various studies that are
constantly contributing towards advancing technologies and
evolution of the field are examined in detail. Scientists and students
actively engaged in this area will find this book full of crucial and
unexplored concepts.
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“Fields & Aerosol Fires” is the debut collection of poetry and flash-
fiction by C.J. Kavanagh. Written and edited across a period of five years,
this book is an account of transformation and development, plunging into
the complexities of interpersonal relationships, mental health and self-
esteem. Split into three parts, 'Fields & Aerosol Fires' soars to the peaks
and dives into the troughs of adolescence and early-adulthood as a
nostalgic memoir - a love letter to the chaos of living.

Description:

Title: Fields & Aerosol Fires
Author: Rhys Weall
Publisher: Independently Published (Aug 

6,2019)
Language: English 
ISBN-13: 978-1796390926
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會議日期 會議名稱 會議地點

NOV 15 – 18, 2019 The 16th Cross-Strait Conference on Aerosol 
Technologies Henan, China

MAY 6 – 8, 2020
6th Indoor and Workplace Aerosols 
Conference (AEROSOLS 2020)
https://www.aerosols2020.org/frontend/index.php

Braunschweig, 
Germany

JUN 8 – 10, 2020
28th International Conference on Modelling, 
Monitoring and Management of Air Pollution
https://wessex.ac.uk/conferences/2020/air-pollution-2020

Seville, Spain

JUN 22 – 25, 2020
24th ETH-Conference on Combustion 
Generated Nanoparticles
http://www.nanoparticles.ch/index.html

Zürich, 
Switzerland

AUG 30 – SEP 4,
2020

European Aerosol Conference (EAC) 2020
https://eac2020.de/

Aachen, 
Germany

OCT 5 – 9, 2020 AAAR 38th Annual Conference Raleigh, NC, 
USA

SEP 5 – 10, 2021 European Aerosol Conference (EAC) 2021
(Coming soon…)

Birmingham, UK

SEP 4 – 9, 2022 International Aerosol Conference (IAC) 2022
(Coming soon…)

Athens, Greece

 Particle density (ρp): Particle density is the mass per unit particle volume, which
includes both the solid or liquid material and the internal voids. Common units
are kg/m3 or g/cm3. The particle volume is calculated by assuming spherical
shape and the resulting volume equivalent diameter.

 Particle Mass Concentration: The mass of the particulate matter in a unit
volume of aerosol. Common units are g/m3, mg/m3, or µg/m3. The mass
concentration is equivalent to the density of ensemble of aerosol particles in air;
however, is not used because of possible confusion with particle density.

Particle Density & ConcentrationGlossary

Calendar of Events

 Particle Number Concentration: The number of the
particulate matter in a unit volume of aerosol, commonly
expressed as number/cm3 or number/m3. Concentration
of bioaerosols, fiber, and ultrafine particles are expressed
in term of number concentration.
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