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Announcement
• The 8th Board Meeting of the 14th Committee of
Directors and Supervisors has been held
at National Taiwan University on June 13 , 2020.
Six applications of full membership and 1
applications of primary membership have been
approved, including:
1. Lin Chih-Wei, Project Assistant Professor, Institute of
Occupational Medicine and Industrial Hygiene,
National Taiwan University
2. Chen Chih-Cheng, Director, Children Medicine
Center, Kaohsiung Chang Gung Memorial Hospital
3. Chung Chien-Lang, Registered Professional Nurse,
Pingtung Ren Ai Elementary School; Adject Lecturer,
National Pingtung University of Science and
Technology
4. Fang Mei-Ling, Postdoctoral Research Fellow, Center
of Environmental Toxin and Emerging-contaminant
Research, Cheng Shiu University
5. Ting Yu-Chieh, Assistant Professor (start from 1
August 2020), Graduate Institute of Environmental
Engineering, National Taiwan University
6. Chang Kuo-En, Postdoctoral Research Fellow,
Graduate Institute of Environmental Engineering,
National Taiwan University
7. Chen Yu-Ting, PhD student, Graduate Institute of
Environmental Engineering, National Taiwan
University
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Best wishes to you and your family

• Call for Abstract !

TAAR Newsletter is a quarterly publication by

 The 27th International Conference on Aerosol
Science and Technology, 2020 Conference on
Fine Particulate Matter(PM2.5) and Air Quality
Improvement. Due on July 15, 2020.

the Taiwan Association for Aerosol Research
◎Publisher：Wen-Yinn Lin
◎Editors：Li-Hao Young and Sheng-Lun Lin
◎Date：June 30, 2020
◎Website of TAAR：http://www.taar.org.tw/
◎E-mail：taarasst@gmail.com

• AAQR Special Issue ：
COVID-19 Aerosol Drivers, Impacts and
Mitigation. No publication fee for the
manuscripts submitted by July 31, 2020.
Final submission deadline: December 31, 2020.
• AAQR is an SCIE indexed journal.
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Photo of the Committee Meeting

Yi Dai
Honorary Advisor

@ National Taiwan University – June 13, 2020
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Research Profile：De-Hao Tsai

Associate Professor/Associate chairman
Department of Chemical Engineering,
National Tsing Hua University
Ph.D., University of Maryland, College Park, USA
M.S., National Tsing Hua University, Taiwan
BS, National Cheng Kung University, Taiwan
Phone : +886-3-516-9316
E-mail: dhtsai@mx.nthu.edu.tw

Personal Profile and Research Interests
Dr. De-Hao Tsai starts his tenure as an assistant professor of Department of Chemical Engineering of
National Tsing Hua University in August 2013. His academic research expertise includes nanomaterials,
colloid and interface science, aerosol technology, instrument analysis and measurement technology
development, and applications in the fields of biomedical, energy and environment applications. The
research topics in recent years are summarized as follows:
1. Controlled synthesis of functional nanoparticles and their derived high-performance products
Dr. De-Hao Tsai is devoted to the development of controlled synthesis technology of functional
nanoparticles and their derived high-efficiency products, in order to establish distinctive research project
that combines academic research and engineering applicability. Development of an effective set of
functional synthesis methods can overcome these limitations of solution-based approach, and improve the
functionality of particles and reduce environmental hazards. In view of this, his research team used aerosol
process knowledge and technology to successfully develop a nebulization-based nanoparticle generation
system, which can prepare high-purity composite/hybrid functional nanoparticles according to the material
by design. Using the concept of evaporation-induced self-assembly, a composite nanoparticle structure was
successfully synthesized from a solid-liquid colloidal precursor solution, and its particle size, chemical
composition, and morphology were successfully controlled. The results include the first use of gas-phase
controlled synthesis of silver-silica hybrid particles for biomedical applications (Nanotechnology 2016),
spherical titanium dioxide and zinc oxide nanoparticle clusters uniformly decorated with precious metal
nanoparticles as photocatalysts (J. Col. Int. Sci. 2017, Langmuir 2018), and the application of graphene
oxide-manganese oxide and silver-manganese oxide composite nanoparticles as supercapacitors
(Electrochimica Acta 2019; Langmuir 2019).
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Dr. De-Hao Tsai also successfully applied this concept of gas-phase evaporation-induced self-assembly
to control the synthesis of copper oxide-cerium oxide and copper oxide-alumina composite
nanoparticles as catalytic oxidation reactions. And it can control the physical size and chemical
composition of the material and the corresponding redox ability. The results show that the uniform CuCe-O interface generated in the nanostructure can provide highly active sites for oxidation reactions
(such as: oxidation of carbon monoxide and methane; 2 times in J. Phys. Chem. C. 2016), in addition to
effective. In addition to reducing the temperature required for the reaction, the reaction selectivity and
operational stability can be effectively improved. The research results also provide a mechanistic
understanding of the catalytic oxidation at the nanoscale to achieve high activity and high operational
stability. The work has also been awarded by the US Naval Research Laboratory Global, for the future
application of traceable gas-phase metal particle synthesis technology as a nanofuel application. Recent
research on the improvement of the material process can successfully prepare a nickel-based composite
nanocatalyst for the dry reforming of CO2 with methane. The results show that it can achieve very high
activity conversion frequency, high selectivity and stability, with the support of a systematic
understanding of its reaction mechanism (J. Phys. Chem. C. 2018; Fuel Proc. Tech. 2020).
In addition to providing a scale-up opportunity for mass production, Dr. Tsai is also devoted in the work
of combining industry and academia (cooperation with Changchun Group) by effectively establishing
the relationship between an important material property and catalyst functionality to quickly screen out
the suitable catalyst and the required reaction synthesis conditions. This will significantly improve the
ability to develop high-value-added specialty chemicals in the development of catalyst materials. Some
of the research results have also been published in the international journals (Cat. Comm. 2019; Adv.
Powder Tech. 2019) and obtained patents.
The achievement of Dr. Tsai’s work has been recognized by both domestic and international peers. His
students have won several awards in the important conferences and research paper competitions,
including the 67th Annual Conference of the Japanese Colloid Society Award, the 8th Asian Conference
on Colloid and Interface Science (ACCIS 2019) Langmuir Award (Winner), and 3-time Winner Award
(2016, 2017, 2019) Taiwan Chemical Engineering Annual Conference. Dr. Tsai has published 16 SCI
journal articles in related fields in the past five years as a corresponding author. He also put this
innovative technology and concept into the industry-academia major alliance project. The sub-project
carried out (development of catalyst materials) was awarded as the 2018 Highlights by Changchun
Group.
2. Establish new concepts in aerosol-based analytic technologies to functional nanomaterials for
product development, surface modification and colloidal stability analysis
Dr. De-Hao Tsai built a customized electrospray gas phase nanoparticle flow analyzer (ES-DMA) and
electrostatic aerogel collector. The research results prove that the customized ES-DMA can achieve a
higher particle size resolution (0.4 nm) than the commercial system, and can be successfully used to
analyze the dispersed functional nanomaterials. After the electrostatic collection, an electron
microscopy can be employed for a complementary.
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Dr. De-Hao Tsai built a customized electrospray gas phase nanoparticle flow analyzer (ES-DMA) and
electrostatic aerogel collector. The research results prove that the customized ES-DMA can achieve a
higher particle size resolution (0.4 nm) than the commercial system, and can be successfully used to
analyze the dispersed functional nanomaterials. After the electrostatic collection, an electron microscopy
can be employed for a complementary.
On the other hand, Dr. Tsai successfully developed the combined technology of aerosol particle mass
analyzer (APM) and ES-DMA instrument (in cooperation with Professor Ta-Chih Hsiao, Institute of
Environmental Engineering of National Taiwan University), which can be used to provide instant and
non-destructive measurements based on particle mass and the number-based particle size distribution.
The research achievements include the use of ES-DMA /APM to analyze the reaction kinetics of silver
nanoparticles adsorbed by polyethylene glycol under acidic conditions. This research is the first
development of quantitative analysis technology to simultaneously analyze the surface dissolution and
molecular adsorption and desorption reactions of the hybrid functional silver nanoparticles, and to
successfully obtain important on stability. In the follow-up work, we used this technique to analyze the
composition and colloidal stability of colloidal graphene oxide-nanometer silver mixed particles. The
research results have been selected as Paper for Forefront in the journal of Analytical and Bioanalytical
Chemistry. Dr. Tsai also successfully used this ES-DMA/APM to study metal-organic framework (MOF)
as a drug delivery platform, which can successfully analyze the drug loading and the release under acidic
environment (ACS Appl. Nano Mat. 2019).
In addition, Dr. Tsai’s team successfully established a new type of analysis technology for quantifying
surface area of nanosheet graphene oxide colloid using a gas-phase electrostatic approach (ESDMA/ASAA; cooperated with Professor Ta-Chih Hsiao of National Taiwan University). This research
can be used to quantitatively analyze the surface area of colloidal graphene oxide with high accuracy.
The research results have been published in the best journal, Analytical Chemistry (2017; 89 (22),
12217–12222), in the field of analytical chemistry. Part of the work has also been awarded as ROC and
US patents.
Dr. De-Hao Tsai inherited his PhD thesis research and the accumulated experience in the US specialty
chemicals industry and in the NIST. He continued to study functional nanoparticles with potential
applications, especially materials stored in colloidal form to develop a unique academic research theme:
material analysis technology combining aerosol and colloid sciences. Because colloidal stability has a
great influence on the functionality of dispersed nanomaterials, surface modification methods will
produce changes in colloidal stability for various types of nanomaterials, which in turn will have an
important impact on material properties and functionality. Dr. Tsai continued to carry out research work
on surface modification and stability analysis of colloidal nanoparticles, focusing on nanoparticles that
are widely used and attracting attention today, and discussing the impact of their reaction with multiple
types of molecular surfaces on colloidal stability. In addition, Dr. Tsai also successfully combined the
concept of evaporation-induced self-assembly with aerosol-based thermal analysis to successfully
develop MOF-derived active metal catalyst materials (2 times, ACS Appl. Mat., Int. 2018 and 2020).
Dr. Tsai has published 16 papers in SCI journals in related fields over the past five years, mainly as
corresponding authors in well-known top and outstanding journals in related fields, and two of them
have been published in Analytical Chemistry, the number one journal in the field of analytical chemistry.
Dr. Tsai has also been recognized by domestic and international peers and research institutions. The
related research has high citations and has been invited to give lectures at large seminars (such as the
67th Annual Meeting of the Japanese Society of Colloid and Interface Chemistry And Pacifichem 2015).
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Dr. De-Hao Tsai's achievements are:
• Ta-You Wu Memorial Award, 2018, Ministry of Science and Technology
• Advanced Powder Technology Outstanding International Contribution Award, 2018,
Powder Technology Society of Japan.
• Annual Chemical Engineering Masterpiece Award, 2018, Taiwan Institute of
Chemical Engineers
• Journal Editor, Advanced Powder Technology (Elsevier). 2018 to present.
• Outstanding Young Scholars Project, 2018-present, Ministry of Science and
Technology.
• Journal Manager Editor, 2018-2019, Taiwan Institute of Chemical Engineers.
• Two papers were selected as Paper in Forefront in Analytical and Bioanalytical
Chemistry (Springer; 2015, 2017)
• National Tsing Hua University Academic Excellence Incentives. 2015-2019
• National Tsing Hua University Excellent Teacher Incentives, 2015, 2020
• National Tsing Hua University Teaching Incentives 2014-2020 (English Teaching)
• 2013 Best Paper award, Analytical and Bioanalytical Chemistry (Springer)
• 2013 NIST Associate Award (in Technology Innovative), National Institute of
Standards and Technology (NIST), U.S. Department of Commerce.
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Aerosol information update

New Books on Aerosol

Title : Physics and Chemistry of the Arctic
Atmosphere (Springer Polar Sciences)
Author : Alexander Kokhanovsky, Claudio Tomasi
Publisher : Springer (JAN 30, 2020)
Language : English
ISBN-10 : 3030335658
ISBN-13 : 978-3030335656

Description:
This book presents current knowledge on chemistry and physics of Arctic atmosphere.
Special attention is given to studies of the Arctic haze phenomenon, Arctic tropospheric
clouds, Arctic fog, polar stratospheric and mesospheric clouds, atmospheric dynamics,
thermodynamics and radiative transfer as related to the polar environment. The
atmosphere-cryosphere feedbacks and atmospheric remote sensing techniques are
presented in detail. The problems of climate change in the Arctic are also addressed.

Title : Egan's Fundamentals of Respiratory Care
Author : Robert Kacmarek James Stoller Al Heuer
Publisher : Mosby (MAR 9, 2020)
Language : English
ISBN-13 : 9780323811217

Description:
Learn the principles and skills you'll need as a respiratory therapist! Egan’s
Fundamentals of Respiratory Care, 12th Edition provides a solid foundation in
respiratory care and covers the latest advances in this ever-changing field. Known as
"the bible for respiratory care," this text makes it easy to understand the role of the
respiratory therapist, the scientific basis for treatment, and clinical applications.
Comprehensive chapters correlate to the 2020 NBRC Exam matrices, preparing you
for clinical and exam success. Written by noted educators Robert Kacmarek, James
Stoller, and Albert Heuer, this edition includes new chapters on heart failure as well as
ethics and end-of-life care, plus the latest AARC practice guidelines.
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Aerosol information update

New Books on Aerosol

•Title : Mucosal Delivery of Drugs and Biologics
in Nanoparticles
Author : Pavan Muttil, Nitesh Kunda
Publisher : Springer International Publishing (2020)
Language : English
ISBN-13 : 978-3-030-35909-6

Description:
Nanotechnology has revolutionized the approach to designing and developing novel
drug delivery systems. The last two decades have seen a great interest in the use of
nanotechnology to offer efficient ways of delivering new and existing drugs and
macromolecules. The focus of this book is the application of nanotechnology to
deliver drugs and biological agents by the mucosal routes of administration i.e. nasal,
pulmonary, buccal, and oral routes. It provides an overview of nanotechnology in
drug delivery with a description of different types of nanoparticles, methods of
preparation and characterization, and functionalization for site-specific drug delivery.
The emphasis is on the use of nanoparticles in treating various cancers and
infectious diseases. It broadens the use of nanoparticles by including biologics,
including vaccines and immunotherapies, apart from drugs and acknowledges the
concerns around the potential toxicity of nanoparticles to the host; several chapters
will discuss the biodistribution of these nanoparticles when mucosal routes of
administration are employed. Further, the interaction of nanoparticles with the host’s
immune cells is discussed. Moreover, it reviews the regulatory aspects of
nanotechnology in product development, especially when delivered by the mucosal
route of administration. Lastly, discusses the challenges and opportunities to
manufacture nanoparticles on an industrial scale. This book is the first of its kind to
focus on the design, development and delivery of nanoparticles when administered
by different mucosal routes.
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Aerosol information update

New Books on Aerosol

Title : The Comprehensive Respiratory Therapist
Exam Review
Author : James Sills
Publisher : Mosby( APR 15, 2020)
Language : English
ISBN-13 : 9780323553674

Description:
Gain realistic National Board of Respiratory Care (NBRC) Exam experience to help
eliminate exam day surprises! The Comprehensive Respiratory Therapist's Exam
Review, 7th Edition covers every topic listed on the 2020 NBRC Detailed Content
Outline — and presents every item listed as testable on the Therapist Multiple
Choice (TMC) Exam and Clinical Simulation Exam (CSE). It provides study hints,
in-depth content review, and self-assessment questions with rationales to help you
retain more information. Two practice exams on an accompanying Evolve website
prepare you for the TMC Exam. In addition, twenty-two updated practice clinical
simulation scenarios on Evolve offer invaluable CSE prep.

Calendar of Events
Dates
AUG 7 , 2020

Conferences

2020 Air Quality Improvement Workshop – the
Current Performance and Future Perspectives

Location
Taichung, Taiwan

https://forms.gle/PJN6VQtnDfdZN7387

SEP 25 – 26, 2020

The 27th International Conference on Aerosol Science
and Technology, 2020 Conference on Fine Particulate
Matter(PM2.5) and Air Quality Improvement.

Yunlin, Taiwan

http://www.taar.org.tw/conference/2020

Under preparation

AAAR 38th Annual Conference

JUN 21 – 24, 2021

24th ETH-Conference on Combustion Generated
Nanoparticles

https://www.aaar.org/2020

http://www.nanoparticles.ch/index.html
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Virtual Conference
Zürich, Switzerland

Glossary

Droplet Transmission & Aerosol (Airborne) Transmission

 Droplet Transmission： Droplet transmission occurs when bacteria or viruses
travel on relatively large respiratory droplets (5–100 µm) that people sneeze, cough,
drip, or exhale. They travel only short distances before settling, usually less than 1
meter. These droplets are loaded with infectious particles that can be spread
directly if people are close enough to each other. More often, fomites are involved.
The droplets land on hands, toys, tables, mats, or other surfaces, where they remain
infectious for hours. Hands that come in contact with these surfaces become
contagious. When the infectious hand touches the nose or eyes, the infection is
able to enter the new person.
 Aerosol (Airborne) Transmission： Aerosol (airborne) transmission occurs when
infectious agents are carried by aerosol particles suspended in the air. It is different
from droplet transmission as it refers to the presence of microbes within droplet
nuclei, which are generally considered to be those particles less than 5 μm in
aerodynamic diameter, can remain in the air for long periods of time and be
transmitted to others over distances greater than 1 meter. Fortunately, the
concentration of infectious aerosol particles will significantly decrease along with
the distance and become less infectious. Keeping a safety distance between people
is the essential way to limit the transmission of disease.

J. Wei, Y. Li, American Journal of Infection Control 44 (2016) S102-S108. (Open Access)
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