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Announcement
• In 14th board meeting, we have another three new
members becoming permanent members of TAAR!
Welcome to join us：
1. Fang-Yi Cheng, Associate Professor, Department
of Atmospheric Sciences, College of Earth
Sciences, National central university.
2. Chine-Er Huang, Postdoctoral fellow, Super Micro
Mass Research and Technology Center, Cheng
Shiu University.
3. Fang-Ching Lee, Assistant researcher, Super Micro
Mass Research and Technology Center, Cheng
Shiu University.
• The 14th board meeting of the 2nd Committee of
Directors and Supervisors has been held at Chung Yuan
Christian University on December 15 , 2018.
• The Board of Taiwan Association for Aerosol Research
now invites all institutions and organizations by hosting
2020 ICAST: 27th International Conference on Aerosol
Science and Technology. For detailed information,
please refer to our website at http://www.taar.org.tw/
• Call for paper: AAQR is seeking to publish special
issues on Low-cost Air Pollution Sensors ‒ Due on the
end of January, 2019.
• The TAAR will approached for bidding the hosting
right of 2021 Asian Aerosol Conference.
• AAQR Impact Factor: 2.589
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Best wishes to you and your family

TAAR Newsletter is a quarterly publication
by the Taiwan Association for Aerosol Research
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◎Website of TAAR：http://www.taar.org.tw/
◎E-mail：taarasst@gmail.com
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Photo of the Committee Meeting
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Research Profile

Ya-Fen Wang
Professor
Department of Environmental Engineering,
Chung Yuan Christian University, Taiwan.
Ph.D., Dept. Environ. Eng., NCKU, Taiwan
MS, Dept. Environ. Eng., NCKU, Taiwan
BS, Dept. Environ. Eng., NCKU, Taiwan

Phone: +886-3-4652909
E-mail: yfwang@cycu.edu.tw

I had completed my bachelor and master’s degree from National Cheng Kung
University. Meanwhile, I got admitted as an environmental engineering technician of
higher examination. I started my first job in the field of engineering as an
environmental consultant which is one of my ambition however, I changed my career
path after I obtained my PhD degree at National Cheng Kung University.
Since 2004 it was really a hard time when I was a faculty of newly established
department on Chung Yuan Christian University, since there was no laboratory,
funding support, graduate student and external resources. Fortunately, I combined with
the issue related to my previous research for aerosol (air pollution monitoring, and
surveying) and bio-aerosol (biotechnologies are employed for the educational purpose
for environmental engineering) in order to meet the department goals of long-term
strategies. The effect of the absorption dehumidification system for removing
bioaerosols was my first research topic that I cooperate with Professor from the
department of chemical engineering. We conduct this project with ten undergraduate
students and investigated the airborne bioaerosol concentrations and compared their
size distributions in commuting trains, buses, and vehicles.
At that time, I also started my short-term research project in 2008, and
fortunately engaged on the research of mouse exposures with Dr. Lung-Chi Chen who
is the Prof of Department of Environmental Medicine at New York University. Finally,
we receive one patent in Taiwan and another patent in US. I am very grateful to all my
friends and students who had been working together and dedicated with their
extensive support.
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According to my research interested, we combined the composite materials used
in antimicrobial filter for water treatment system. The result shows that the
antibacterial filter achieve bacteria reduction rate to over 99.9% after contact with the
wastewater effluent for breeding (8.5 × 107 CFU / L) and the effluent of sewage plant
(2 × 106 CFU / L). We also developed anti-microbial masks with herbal microcapsule
against air biological aerosol. In this investigation, anti-microbial properties of water
extracts in skullcap against E. coli and S. aureus up to 99.9 and 95.6 %, respectively.
We also found that herbal microcapsules could increase the adhesion and extend
antibacterial duration, thus inhibits the growth of bacteria.
In addition, we also recover the rare earths compounds from waste fluorescence
powder by using acid-leaching process and then doped with titanium dioxide (TiO2)
for further application in the purpose of circular economy. La-doped TiO2
photocatalyst was synthesized, and firstly immobilized on a commercial ceramic filter
with porous structure and high surface area. It was found that 0.5 wt% La doping into
TiO2 exhibited an excellent photocatalytic performance. The photocatalytic removal
efficiency of acetone and NO under visible light could reach up to 38% and 98%
respectively, which were much higher than that of pure TiO2 (28% and 65%,
respectively). Moreover, the results of various physicochemical characterization
showed that La-TiO2 sol-gel can uniformly immobilized on the ceramic filter by
impregnation method and followed by a low-temperature calcination treatment
process. The three-dimensional porous structure of ceramic air filter resulted in more
adsorption sites and reaction contact between pollution gas and photocatalyst surface,
which is superior to the powdered TiO2 catalyst on substrates or thin film deposited on
glasses. Our work will provide a new perspective for promoting large-scale
environmental application of immobilized photocatalysts.

Photo of conference in Korea with graduate student
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Furthermore, the N-CQDs were prepared by simple and low-cost hydrothermal
method with citric acid and urea as carbon sources, and then NCQDs/ZnSn(OH)6/SnO2 was successfully synthesized by using solvothermal method
with SnCl4∙5H2O and C4H10O6Zn as metal sources. The experimental results showed
that the pH of the ZnSn(OH)6 precursor affects the product containing SnO2, and in
the 400 ppb NO photocatalytic degradation experiment, the presence or absence of
SnO2 is observed in the visible light of ZnSn(OH)6. Under the conditions of
introducing N-CQDs, 36.6% of the N-CQDs/ZnSn(OH)6/SnO2 activity is greater than
16.8% of the activity of N-CQDs/ZnSn(OH)6; and the amount of N-CQDs added is
adjusted. N-CQDs/ZnSn(OH)6/SnO2-600 has the best degradation effect under visible
light, achieving a degradation rate of 35.5% and a removal of 149.13 ppb, and the
production of nitrogen dioxide was almost 0 ppb. This suggests that the catalyst does
not produce secondary contaminants - nitrogen dioxide. It is an environmentally
friendly material.
With regards to plasma research, we cooperate with professor from National
Kaohsiung University of Applied Sciences. This work demonstrates the possibility of
directly converting CH4 into CH3OH, HCHO, C2H6, C2H4 and C2H2 without adding a
catalyst to the RF plasma system. Neither black carbon nor a deposit was formed
during the experiment. Hence, the results achieved can provide fundamental
information for applying the technology in the future commercial processes.
Meanwhile, the Neodymium recycle from waste permanent magnets (WPMs) by
using a supported liquid membrane with strip dispersion (SLMSD) module with
hollow fiber membrane was also conducted in our lab. The aim of the study is to
recover and recycle Neodymium from waste permanent magnets (WPMs) by using a
supported liquid membrane with strip dispersion (SLMSD) module with hollow fiber
membrane. Experimental results have shown that the highest extraction can be
leached more than 99% by using 0.6 M of D2EHPA. Neodymium would be of high
potential applied to enhance a high-quality photocatalyst.
It is really difficult to accomplish all of the objectives with limited resources but
being an optimist, with patience, and armed with active and out-going personality, I
firmly believe that the world can be conquered even though it is full of problems in
different sizes.
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Aerosol information update New Books on Aerosol

Title: Nanoscale Sensors
(Lecture Notes in Nanoscale Science and
Technology Book 19)
Author: Shibin Li, Jiang Wu, Zhiming M. Wang ,
Yadong Jiang
Publisher: Springer; 2013 edition (January 7, 2014)
Language: English
ISBN-10: 3319027719
ISBN-13: 978-3319027715

Description:
This book is a comprehensive introduction to nanoscale materials for sensor
applications, with a focus on connecting the fundamental laws of physics and the
chemistry of materials with device design. Nanoscale sensors can be used for a wide
variety of applications, including the detection of gases, optical signals, and
mechanical strain, and can meet the need to detect and quantify the presence of
gaseous pollutants or other dangerous substances in the environment. Gas sensors
have found various applications in our daily lives and in industry. Semiconductive
oxides, including SnO2, ZnO, Fe2O3, and In2O3, are promising candidates for gas
sensor applications. Carbon nanomaterials are becoming increasingly available as
“off-the-shelf” components, and this makes nanotechnology more exciting and
approachable than ever before. Nano-wire based field- effect transistor biosensors
have also received much attention in recent years as a way to achieve ultra-sensitive
and label-free sensing of molecules of biological interest. A diverse array of
semiconductor-based nanostructures has been synthesized for use as a
photoelectrochemical sensor or biosensor in the detection of low concentrations of
analytes. A novel acoustic sensor for structural health monitoring (SHM) that
utilizes lead zirconate titanate (PZT) nano- active fiber composites (NAFCs) is
described as well.
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Aerosol information update New Books on Aerosol

Title: Evolution of Silicon Sensor Technology in
Particle Physics (Springer Tracts in
Modern Physics Book 275)
Author: Frank Hartmann
Publisher: Springer; 2 edition (November 6, 2017)
Language: English
ISBN-10: 3319644343
ISBN-13: 978-3319644349

Description:
This informative monograph describes the technological evolution of silicon
detectors and their impact on high energy particle physics. The author here marshals
his own first-hand experience in the development and also the realization of the
DELPHI, CDF II and the CMS tracking detector. The basic principles of small stripand pixel-detectors are presented and also the final large-scale applications. The
Evolution of Silicon Detector Technology acquaints readers with the manifold
challenges involving the design of sensors and pushing this technology to the limits.
The expert will find critical information that is so far only available in various slide
presentation scattered over the world wide web. This practical introduction of
silicon sensor technology and its day to day life in the lab also offers many
examples to illustrate problems and their solutions over several detector generations.
The new edition gives a detailed overview of the silicon sensor technology used at
the LHC, from basic principles to actual implementation to lessons learned.
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Aerosol information update New Books on Aerosol

Title: Bimetallic Nanostructures: ShapeControlled Synthesis for Catalysis,
Plasmonics, and Sensing Applications
Author: Ya-Wen Zhang
Publisher: Wiley; 1 edition (May 16, 2018)
Language: English
ISBN-10: 1119214645
ISBN-13: 978-1119214649

Description:
This book systematically summarizes the current status and recent advances
in bimetallic structures, their shape-controlled synthesis, properties, and applications
Intensive researches are currently being carried out on bimetallic
nanostructures, focusing on a number of fundamental, physical, and chemical
questions regarding their synthesis and properties. This book presents a systematic
and comprehensive summary of the current status and recent advances in this field,
supporting readers in the synthesis of model bimetallic nanoparticles, and the
exploration and interpretation of their properties.
Bimetallic Nanostructures: Shape-Controlled Synthesis for Catalysis,
Plasmonics, and Sensing Applications is divided into three parts. Part I introduces
basic chemical and physical knowledge of bimetallic structures, including
fundamentals, computational models, and in situ characterization techniques. Part II
summarizes recent developments in synthetic methods, characterization, and
properties of bimetallic structures from the perspective of morphology effect,
including zero-dimensional nanomaterials, one-dimensional nanomaterials, and twodimensional nanomaterials. Part III discusses applications in electrocatalysis,
heterogeneous catalysis, plasmonics and sensing.
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Aerosol information update New Books on Aerosol

Title: Volcanic Ash: Hazard Observation
Author: Mackie, Katharine Cashman, Hugo
Ricketts, Alison Rust, Matt Watson
Publisher: Elsevier; 1 edition (May 24, 2016)
Language: English
ISBN-10: 0081004052
ISBN-13: 978-0081004050

Description:
The book begins with an examination of the methods to characterize ash
deposits on the ground, as ash deposits on the ground have generally experienced
some atmospheric transport. This section will also cover basic information on ash
morphology, density, and refractive index, all parameters required to understand and
analyze assumptions made for both in situ measurements and remote sensing ash
inversion techniques. Sections two, three, and four focus on methods for observing
volcanic ash in the atmosphere using ground-based, airborne, and spaceborne
instruments respectively.
Throughout the book, the editors showcase not only the interdisciplinary
nature of the volcanic ash problem, but also the challenges and rewards of
interdisciplinary endeavors. Additionally, by bringing together a broad perspective
on volcanic ash studies, the book not only ties together ground-, air-, academic, and
applied approaches to the volcanic ash problem, but also engages with other
scientific communities interested in particulate transport.
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Calendar of Events
Dates

Conference

March 22, 2019

2019 Next Generation Air Monitoring and LowCost Air Quality Sensors Symposium

APR 3 – 6, 2019

12th International Conference on Carbonaceous
Particles in the Atmosphere (ICCPA) 2019

Abstract Due: JAN 25, 2019; Early bird: FEB 15, 2019
(https://sites.google.com/view/2019nalasc/)

(https://iccpa2019.univie.ac.at/home)

Montreux,
Switzerland
Nuremberg,
Germany

International Congress on Particle Technology

MAY 27 – 30, 2019

Asian Aerosol Conference (AAC) 2019
(http://www.cityu.edu.hk/aac2019/index.htm)

Hong Kong,
China

JUN 25 – 28, 2019

112th Annual Conference & Exhibition (ACE 2019)
of A&WMA (https://www.awma.org/ACE2019)

Quebec,
Canada

JUL 28 – AUG 2, 2019

16th Annual Meeting of Asia Oceania Geosciences
Society (AOGS 2019)

Singapore

AUG 25 – 30, 2019

Dioxin 2019 - 39th International Symposium on
Halogenated Persistent Organic Pollutants

AUG 25 – 30, 2019
OCT 4–5, 2019
(Tentative)
AUG 30 – SEP 4, 2020

Glossary

✓

Taichung,
Taiwan

APR 9 – 11, 2019

(PARTEC) 2019 (https://www.partec.info)

(http://www.asiaoceania.org/aogs2019/public.asp?page=ho
me.htm)

(http://www.dioxin2019.org)

✓

Location

European Aerosol Conference (EAC) 2019
(https://eac2019.se)

The 26th International Conference on Aerosol
Science and Technology (ICAST 2019)
(Coming soon…)

European Aerosol Conference (EAC) 2020
(Coming soon…)

Kyoto,
Japan
Gothenburg,
Sweden
Taoyuan,
Taiwan
Aachen,
Germany

Maximum Penetrating Particle & High-Efficiency
Particulate Air Filter

Maximum Penetrating Particle Size (MPPS)：Particles that are smaller or larger than the
most penetrating size exhibit a lower rate of penetration; the reduced penetration of the
smaller particles is due to diffusion mechanism, while for the large particles it is due to
interception and inertial effect. The most penetrating particle size is a function of the
structure of the filter medium, the velocity of the airflow through the filter, and the physical
and chemical nature of the particles.
High-Efficiency Particulate Air Filter (HEPA Filter)：To qualify as HEPA by industry
standards, an air filter must remove (from the air that passes through) 99.97% of particles
that have a size greater than or equal to 0.3 µm.
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