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Announcement
第十五屆第四次理監事聯席會議已於2021年6月19日完成，共4位新會員於
會議中審查，並通過入會審查，成為台灣氣膠研究學會永久正會員，歡迎
加入台灣氣膠研究學會！新會員名單如下：

⮚永久正會員
吳佩芝 Pei-Chih Wu 長榮大學 綠能與環境資源學系 教授
Associate Professor
Department of Green Energy and Environmental Resources
Chang Jung Christian University
陳佳堃 Jia-Kun Chen國立臺灣大學 環境與職業健康科學研究所 副教授
Assistant Professor
Institute of Occupational Medicine and Industrial Hygiene, College of
Public Health
National Taiwan University
陳則綸 Tse-Lun Chen 國立臺灣大學 環境工程學研究所 博士後研究員
Postdoctoral Fellow
Graduate Institute of Environmental Engineering
National Taiwan University

黃柏菁 Po-Chin Huang
財團法人國家衛生研究院 國家環境醫學研究所 副研究員
Associate Research Fellow
National Institute of Environmental Health Sciences
National Health Research Institutes
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Event
Photos

The 4th
board meeting of
the 15th Committee of Directors and
Supervisors
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Expert commentary
An Aerosol Perspective on COVID-19
Professor Chih-Chieh Chen
National Taiwan University

The COVID-19 has plagued the whole world for nearly
two years. Due to viral mutation, global unblocking
seems still out of reach! At the start of the pandemic, the
public entangles in the flawed definition of “droplet
transmission.” The WHO defined 5 mm or larger as
droplets, which is the main transmission route. The
smaller "droplet nuclei" are not important. Yet, from the
aerosol science standpoint, 5 mm particles will suspend
in still air for over 20 minutes, not to mention the mixing
and convection in the general environment. That means
the 5 mm particles will stay in the air even longer. At
present, plexiglass boards for quarantine purposes are
used to separate the celebrities in the TV shows. The
same devices are employed in restaurants to meet the
quarantine requirements issued by the local governments.
However, theory and experiments have shown that the
plexiglass boards do not work well. They might remove
particles larger than 100 mm, but the protection against
particles below 10 mm is very limited.
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An Aerosol Perspective on COVID-19

5 mm
An aerosol transmission and plexiglass boards experiment conducted
by the Prof. Chih-Chieh Chen laboratory
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An Aerosol Perspective on COVID-19

From the perspective of aerosol sampling, these large
particles that can be intercepted by the plexiglass board and
even visible to the naked eye cannot be inhaled into the
respiratory tract and will not cause respiratory hazards. As
far as aerosol science is concerned, droplets, whether large
or small, are all aerosols. The only difference is the time
suspending in the air. So, droplet transmission is aerosol
transmission, but also air transmission. The WHO experts
likely do not have enough knowledge of aerosol, which
means that the whole world needs to strengthen the general
education on aerosol!
The response to a hazard or pandemic, such as COVID-19,
can be divided into three phases: (1) recognition and
identification, (2) evaluation and measurement, and (3)
control management. The current inconsistency in
recognition identification of aerosol transmission, coupled
with the difficulty in sampling and measuring viruses in the
air, has led to strategic and tactical discrepancies in
engineering control and management.
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An Aerosol Perspective on COVID-19
From the perspective of engineering control, the most
effective measure is the “source control”, followed by the
“transmission-blocking”, and the last resort, “personal
protection”. Therefore, placing the infected in the negative
unit, intensive care unit, general ward, or quarantine hotel is
an administrative “source control”. In addition, during the
development of the epidemic, several research teams have
developed portable and even personal active aerosol
collectors, which can supplement or replace negative
pressure wards to a certain extent in terms of function. Such
new quarantine products may have a transformative impact
on subsequent hospital/medical operations, but there are
currently no official classification standards and
performance test methods due to time constraints. In terms
of “transmission-blocking”, an effective way is to increase
ventilation or use indoor air purifiers to dilute or reduce the
concentration of viruses in the air. In addition, there are
methods of using ultraviolet rays or air heating systems to
kill microorganisms. As for the last resort, “personal
protection”, the main thing is to wear a respiratory
protective device.
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An Aerosol Perspective on COVID-19

The selection and wearing of masks may seem simple, but
they are pretty complicated. In addition to the most basic
filtration efficiency and air resistance, the face seal is very
critical. Still, the fit factor might be affected by the strap
tension, skin elasticity, the mask's structural strength, etc.
Nevertheless, fit testing is still an essential step in the
implementation of the overall respiratory protection
program.
There are many ways further to improve the performance
of the overall respiratory protection program. The most
direct method is to improve the filter quality factor of the
filtering material. One can achieve a high filter quality
factor by making use of the slip-flow characteristic of
nanofibers to increase the filtration efficiency and, at the
same time, reduce the pressure drop across the filter.
Notice that lower pressure inside the mask leads to lower
leakage through the unsealed pathways and higher
protection. In addition, the issue of face-seal fit can be
significantly improved by adopting 3D scanning and 3D
printing technology to make customized respirators.
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An Aerosol Perspective on COVID-19

Yet, there are currently no commercial 3D printers that are
suitable to make silicone respirators. Besides, the 3D
printing speed is still too slow. So mass production is still
not ready.
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An Aerosol Perspective on COVID-19

Wearing a negative pressure respirator is a burden for the
wearer, regardless of the air resistance of the filter material.
One quick solution is to switch to positive powered airpurifying respirators (PAPR). The conventional PAPRs are
constant flow and tend to be large and heavy, another
burden for the wearers. The recently developed breathresponsive PAPRs (BR-PAPRs) are amazingly lightweight
and handy due to fan and battery technology advancements.
The BR-PAPRs are particularly suitable for health care
workers (HCWs). Most commercially available BR-PAPRs
show an operation time longer than 12 hours, ideal for a
shift of HCW operation. The BR-PAPRs should be the
standard personal protective equipment before another
outbreak of aerosol transmission disease.
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Introduction of Aerosol
Researcher
Professor Feng-tang Chang
Professor Chang completed a
Ph.D. in nuclear engineering
and heat flow from the
Department of Engineering and
System Science, College of
Nuclear Science, National
Tsing Hua University in 2005.
Other qualifications include passing the Civil Service Senior
Exams for Refrigeration and Air-Conditioning Engineer (1st
place) and Patent Attorney. He is currently registered as a
practicing patent attorney with the Taiwan Intellectual
Property Office as well. Past experience includes working as
an adjunct assistant professor for the Industrial Safety Master
Program at College of Engineering, National Chiao Tung
University; Review Committee member of Energy Bureau,
Ministry of Economic Affairs (Waste Heat/Cold Recovery
Technology Demonstration and Application Project), member
of the MOE University Graduate Industry Innovation
Research Program Review Committee, and life member of
Taiwan Association for Aerosol Research (TAAR).
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Introduction of Aerosol
Researcher
Professor Feng-tang Chang

JG Environmental Technology was founded in 2006 by
Professor Chang due to his belief in the importance of air
pollution prevention. As the company chairperson and
president, Professor Chang boasts both a comprehensive
academic background and extensive real-world experience.
Past awards included a gold medal at the 2014 MOEA
National Invention and Innovation Awards (M457849:
Exhaust gas switching peak purification device for
regenerative incinerator), a silver medal at the 2018 MOEA
National Invention and Innovation Awards (M464613: Heat
storage incinerator), and was named a Model Enterprise in
2019. Professor Chang has long supported the TAAR, its
symposiums, and its activities through manpower and
sponsorships.
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Professor Chang single-handedly founded JG Environmental
Technology and turned it into the first manufacturer of air
pollution (VOCs) prevention equipment and systems in
Taiwan to be listed on the TPEx Emerging Stock Market
(TPEX: 6723). The company now has a paid-in capital of
NT$205 million. JG has focused on value innovation since it
was founded. The company philosophy is based around the
development of green products and technologies. It
concentrates on the development of new technologies,
markets and products intended for high-tech electronics
factories, PU synthetic leather industry, adhesive tape
manufacturing industry, surface coating manufacturing
industry, printing industry, chemical industry, and other
industries that require integrated solutions for air-side air
purification, deodorization, smog removal, solvent recovery
and energy conservation. As a professional integrated
service provider, JG integrates air pollution control with
energy saving technology in order to provide customers with
“total air solutions”. “JG is the Solution” defines the mission
of the JG R&D team.
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JG Environmental Technology Co., Ltd.

Main Services
Integrated system of zeolite rotor
concentrator + thermal oxidizer
Various thermal oxidizers
Fluidized-bed organic solvent
recovery equipment
(Photo/Ozone) catalytic odor
treatment equipment
Condensing absorber (demister)

Packed bed scrubber

High-efficiency oil mist filtration system
High-efficiency wet colloidal substance
filtration system
Eco-friendly energy-saving and heat
recovery systems
Maintenance and repair of waste gas
treatment systems

Biofilter

Products (Services) Under Development
Denitrification and desulfurization catalytic purifier technology
Gaseous pollutant catalytic purification technology
High-gravity (HIGEE) photolytic oxidization technology
Link to JG Environmental
Technology website
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Pioneer in Clean Air Solutions
For 15 years now, JG has insisted on keeping the design
and manufacture of key hardware in Taiwan under our
philosophy of localization and sustainable development.
The company embraces the “JG Taiwan” approach to
quality and is actively engaged in the development of new
technologies that distinguish it from competitors and
opening up new markets through more competitive
products. JG’s research and development efforts are
directed towards enhancing not only the competitiveness
of the company and creating blue ocean markets, but also
to solving the severe Volatile Organic Compounds (VOCs)
air pollution problems of domestic and foreign industries
today. All equipment developed by JG addresses the
problem of industrial air pollution more effectively than
conventional counterparts while lowering costs. JG has
been invited to provide on-site technical advice by the
Ministry of Economic Affairs (MOEA) Industrial
Development Bureau, county and city environmental
protection agencies, and even environmental protection
bureaus and Chinese Research Academy of Environmental
Sciences in China on a number of occasions. JG has taken
part in dozens of seminars on air pollution technology and
provided instructors for technical exchanges in order to
selflessly share the technology for managing Volatile
Organic Compounds (VOCs) with the rest of the industry.
Since 2015, JG has provided internship opportunities to
universities and colleges. The cultivation of experts on air
pollution treatment aims to create guardians of clean air.
14

R&D Accomplishments
JG has engaged in industry-academia-research cooperation
with the domestic academic sector and research organizations
since it was founded in April 2006. Initial funding came from
the MOEA Small Business Innovation Research (SBIR)
program and industry development projects in the industry. A
number of patented technologies were successfully developed,
including the “High-efficiency Organic Solvent Recovery
Equipment” and “High-efficiency Room Temperature
Catalytic Deodorization Equipment”, that were awarded the
“Quality Certificate of Excellence for Domestically Produced
Environmental Protection Equipment” by the MOEA
Industrial Development Bureau in 2008, and the “National
Industrial Innovation Award” from the MOEA in 2011. The
patents for “Fluidized Bed Solvent Recovery Equipment” and
“De-Acid & De-Smoke Equipment with Regenerative Filter”
won gold and bronze awards at the 2012 Taipei International
Invention Show & Technomart. JG was commissioned by the
Institute for Information Industry to take part in the “High
Purity Compressed Dry Air Regeneration Technology
Development Program” and the “Very Low Dew Point High
Purity Air Regeneration Module Development Program” in
2009 and 2011, respectively. JG also partnered with the
Industrial Technology Research Institute for the development
of coating technology. In 2012, a joint development project
was launched in partnership with National Chiao Tung
University that resulted in an Industry-University Cooperation
Award from the National Science Council.
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Sustained Product R&D and
Patent Strategy
Since its founding in April 2006, JG has as of March 2021 filed 233
patent applications with 160 patents awarded to date. These include
99 invention patents and 61 utility model patents, with 99 in
Taiwan and 57 in China; of these 156 patents, more than 62% are
invention patents. New technologies based on innovative R&D
include Fluidized Bed Solvent Recovery Equipment, Nucleation
Growth and Absorption Equipment, De-Acid and De-Smoke
Equipment, Odor Treatment Equipment, Storage Tank Breathing
Buffer Apparatus with Biofilter Equipment. JG has worked
extensively with government technology promotion programs to
progressively apply these innovative technologies in the industry
and help vendors overcome their technology bottlenecks.
2014/2018National Invention and Innovation Award

Invention Patent

2016/2018/2020Taiwan SME Innovation Award
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Introduction to Key VOCs
Treatment Products (Technologies)
The Integrated System of Zeolite Rotor Concentrator
and Thermal Oxidizer is a high-efficiency VOCcontaining waste gas treatment system, composed of a
zeolite rotor concentrator connected in series to a thermal
oxidizer (TO, RTO, CTO, RCO). The zeolite rotor
concentrator adsorbs the VOCs in the input waste gas and is
then heated to high temperatures to output the highlyconcentrated waste gas into the thermal oxidizer. There the
VOC molecules are decomposed at a temperature higher
than 750°C. The concentrated waste gas from the zeolite
rotor is just 4 to 25% of the system’s input (rotor
concentration is between 4 and 25 times), so in addition to
removing 90 to 95% of particulate pollution (not including
high-boiling point VOCs, compounds, and particulate
pollution < <1mg/m3), the thermal oxidizer size can be
reduced to match the concentration technology for large
savings in fuel costs. JG’s professional design and
production team has over the years designed and installed
more than 350 integrated zeolite rotor concentrator and
thermal oxidizer systems. By incorporating prefabrication
and modular design into each system, continuous
unattended operation is achieved in the smallest space
possible, and the small number of parts that need regular
replacement ensures short downtimes.
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The JG portfolio contains many patented technologies, a
number of which have been used in the waste gas treatment
systems of various industries to help them overcome
performance and energy consumption issues in the treatment
of VOCs. JG has in recent years been working on wet
nucleation and growth filter technology for dealing with
high-volume, low-concentration exhaust from painting
systems. This patented technology has improved the
removal efficiency for sub-micron particulates and highboiling point substances. It also greatly reduced the risk of
rotor blockage and polymerization while efficiently reducing
the frequency of level 4 filter replacements and lowering
operating costs. Level 3~4 paint particulate filtration
equipment + patented temperature and humidity control
technology + zeolite rotor concentrator (concentration of 15
to 20 times) + regenerative thermal oxidizer can also be
fitted to help industries set up high-efficiency VOCs
treatment systems with low power consumption.

Photo of the Integrated Zeolite Rotor Concentrator and
Thermal Oxidizer System
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Flow chart of wet nucleation growth filter technology for
spray painting process

Patented technology for “zero emission” air pollution prevention
has also been developed for high-tech factories with a high
volume emissions. The “high-efficiency purification system and
method using series-connected rotary wheels” patent describes a
high-efficiency system and method for the treatment of VOCs.
The VOC treatment efficiency of zeolite rotors can be increased
from the 90 to 95% of single-rotor systems to over 99% in a
tandem rotor system and achieve nearly zero emissions of VOCs.
This technology has gradually been installed and implemented in
high-tech industries (e.g., TSMC and UMC) since 2018. The
technologies and services provided by JG have won praise from
industry.
19

VOC Thermal Oxidizer

Second Rotor

First Rotor

VOC Thermal Oxidizer

Second Rotor
First Rotor
High efficiency purification system and method using series-connected
rotary wheels
20

Glossary
Volatile Organic Compounds
(VOCs):
General term for organic compound
pollutants with a boiling point below
250°C at 1 bar of atmosphere. The
above does not include compounds
such as methane, carbon monoxide,
carbon dioxide, carbon disulfide,
carbonic acid, carbonates,
ammonium carbonate, cyanide and
sulfocyanate.

Waste Gas Thermal Oxidizer:
Thermal oxidizer for waste gas
treatment can be used to treat
hazardous, toxic, or odorous gases
and VOC-containing waste gas in
particular. The specific heat capacity
of VOCs makes it possible to use
VOC-containing waste gas as fuel,
and this explains why thermal
oxidation is highly effective (> 98%)
in treating VOC-containing waste
gas. JG’s main VOC thermal
oxidizer products are direct fired
thermal oxidizers (TO), catalytic
thermal
oxidizers
(CTO),
regenerative
thermal
oxidizers
(RTO), and regenerative catalytic
oxidizer (RCO).
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Zeolite rotor concentrator:
The honeycomb-shaped zeolite rotor
concentrator is mainly made from
fiber-glass. It is sintered at 550°C so
that the interior of the honeycomb
substrate is covered by more than
50%wt of adsorption agent made
from high silica/alumina zeolite
powder. The micro-pore size and
attributes of the zeolite coating can
be
used
in
semiconductor,
optoelectronic, surface
coating,
printing and other industries for
scrubbing organic pollutants (highboiling point or polymer VOCs as
well as IPA, Acetone, PGMEA,
PGME, Toluene, MEK, Xylene,
EAC, etc.) with the high adsorption
and desorption efficiency. Highvolume, low-concentration VOC
emissions are concentrated by the
zeolite concentrator into low-volume,
high-concentration emissions that
reduce the cost of the final treatment
equipment.

Aerosol Information Update
New Books on Aerosol
Author: Wallace WoonFong Leung
Publisher: Elsevier
(2021)
Language: English
ISBN-13: 9780128244685

Air Pollution, Climate and Health integrates the current understanding
of the issues of air pollution, climate change and human health. The
book provides a comprehensive overview of these issues to help readers
gain a better understanding of how they interact and impact air quality
and public health. Regional examples from across the globe include
issues related to PM2.5, haze, winter pollution, heat related mortality and
aerosols. These issues are addressed utilizing current research and
laboratory-based, observation-based, and modeling-based analysis. This
is an essential resource for all professionals investigating the impacts of
climate change or air pollution on human health.
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Aerosol Information Update
New Books on Aerosol
Author: Kathleen HessKosa
Publisher: CRC Press
(2020)
Language: English
ISBN-13: 9780367656775

Indoor Air Quality: The Latest Sampling and Analytical Methods, Third
Edition is a practical, user-friendly guide to the identification and
assessment of the indoor air contaminants that contribute to buildingrelated illness in commercial buildings, institutions, and residences. It
covers the basic concepts of indoor air quality assessment, including its
historic evolution. The book describes the most common substances
encountered in an indoor air quality investigation, their health effects,
and their occurrence in the environment. Drawing from the author’s
experience, observations, and extensive research, this easy-to-read guide
provides readers with a working knowledge of the latest approaches to
sampling protocols and cutting-edge trends as well as suggested
sampling strategies, helpful experience related tips, and a means for
interpreting results. Additionally, in the later part of the book, there is
considerable discussion of failure modes of building materials and
systems―sources of many indoor air quality problems!
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Calendar of Events
會議日期 Date 會議名稱 Conferences

會議地點
Location

Asian Aerosol Conference 2021
Postponed to
https://conference.gigvvy.com/a Taipei, Taiwan
12-16 June, 2022
ac2021
European Aerosol Conference
30 AUG – 3 SEP
Birmingham,
2021 (EAC 2021)
2021
UK
https://eac2021.co.uk/

24 – 25 SEP
2021

The 28th International
Conference on Aerosol Science
Pingtung,
and Technology (ICAST 2021)
Taiwan
http://www.taar.org.tw/conferenc
e/2021

18 – 22 OCT
2021

Albuquerque
AAAR 39th Annual Conference
Convention
https://www.aaar.org/2021/
Center,

4-9 SEP 2022

11th International Aerosol
Conference (IAC 2022)
Athens,
https://pcoconvin.eventsair.com/ Greece
iac2022/
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The 28th International Conference on
Aerosol Science and Technology
2021 Conference on Fine Particulate Matter
(PM2.5), Air Quality and COVID-19 Issues
論文徵稿 Call for Paper
此跨領域整合之研討會、預期能讓各研究
人員、各類型公司之專家、政府政策決策
者或任何對此議題有興趣者共襄盛舉，藉
由投稿、口頭發表、海報發表及現場實際
交流，提供與會人員相互討論精進之平台，
並進一步建立合作管道創造多贏，立足台
灣放眼國際。
舉辦時間：2021年9月24-25日 論文摘要徵稿延期 8月25日止
論文接受通知
8月31日前
舉辦地點：屏東科技大學
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式

http://www.taar.org.tw/conference/2021
幼兒照護報名方式
主辦單位：

https://reurl.cc/bXgpW6
屏東科大

台灣氣膠研究學會

論文報名連結

行政院環境保護署

台灣氣膠研究學會
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