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• The 3rd board meeting of the 15th

Committee of Directors and 

Supervisors has been held at National 

Pingtung University of Science and 

Technology on Mar. 19th, 2021.

• New member for Corporate Membership.

FLKCAT Clean Air Technology Limited

• We have 3 new Full-members in TAAR. 

Welcome! 
1.Wu, Chih-Da, Associate Professor,

Department of Geomatics

National Cheng Kung University

2.Wu, Cheng-Hung, Deputy Director, 
Department of Environmental Protection

Taiwan Power Company

3. Chi, Miao-Ching , Director, 

Department of Respiratory Care

Chronic Diseases and Health Promotion 
Research Center

Chang Gung University of Science and 
Technology

AAQR is an SCIE indexed journal.
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The 3rd board meeting of the 15th Committee of Directors and Supervisors
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• Name：Liang-Yi Lin

• Affiliation：Assistant Professor, 
National Yang Ming Chiao Tung 
University

Education：

Ph.D., National Chiao Tung 
University

M.S., National Chiao Tung 
University

B.S., National Central University

• E-mail：lylin@nctu.edu.tw

• Webpage：
https://lylecl.wordpress.com/

Research Profile：Liang-Yi Lin

Dr. Lin received his Ph.D. degree from National Chiao Tung

University in 2012. He joined the Aerosol and Air Quality

Research Laboratory as a postdoctoral research associate at

Washington University in St. Louis in 2015, and started his

assistant professorship at NCTU in Aug 2019. Dr. Lin’s research

is devoted to the research and development of environment and

energy-related materials and processes, carrying a broad

spectrum of research projects, including CO2 capture/utilization,

indoor/end-of-pipe air pollution control, and waste recovery and

reuse.
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Personal History and Research Interests



A. Wastes derived Porous Adsorbents and Their Application for  

CO2 Capture

Gas-solid adsorption is one of the feasible approaches which can limit

the emission of CO2 greenhouse gas. Mesoporous silicas with high

surface area, large pore size and large pore volume are good candidates

for CO2 capture. However, the requirements of tedious processing time

and expensive manufacture costs strongly limit their applications. Also,

the global emission quantity of CO2 is so huge that it may consume

tremendous amount of resource materials to capture the CO2. On the

other hand, with the evolution of semiconductor and optoelectronic

industries, huge amounts of siliceous waste powder are significantly

increased. Such waste powders are light-density with bulky volume and

are thus difficult to be transported and disposed.

Dr. Lin successfully reutilized the waste powder as an alternative

resource for producing a variety of mesoporous silicas via either solution

precipitation method （ J. Hazard. Mater. 2011） or aerosol spray

approach （Micropo. Mesopo. Mater. 2010；Chem. Eng. J. 2012;

Micropo. Mesopo. Mater. 2013）. Since the captured sorbent can be

obtained from product wastes, the cost-effectiveness of the CO2 capture

technology and the waste treatment and disposal problem will be

resolved simultaneously. Moreover, the correlation between CO2

adsorption capacity and the pore structure properties (pore size, pore

volume and specific surface area) is systematically studied. The result of

the linear regression indicates that the CO2 adsorption capacity has the

strongest correlation with the total pore volume of the mesoporous

materials (R2>0.9)（Environ. Sci. Tech. 2013）.
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B. Rational Design of Near Infrared Responsive Catalyst and 
Photocatalytic Mechanism

Traditional wide bandgap semiconductors such as TiO2 and CdS are active

only under ultraviolet (UV) and/or visible (Vis) light, which respectively

constitute only ∼4% and 46% of the solar spectrum. Owing to the

difficulties in harnessing low-pho-tonic-energy NIR light to achieve a high

quantum efficiency, so far, there are only a few reports on the

photocatalysis using near-infrared (NIR) light, which accounts for ∼50%

of the solar spectrum. Consequently, a photocatalyst that can effectively

utilize the full solar spectrum is highly desirable.

Dr. Lin successfully applied a gas-phase process to synthesize defect-

rich ZnO/carbon dots nanocomposites for photocatalytic reduction of

carbon dioxide（Appl. Catal. B: Environ. 2018). The results showed the

size, defect and chemical composition of the resulting particles can be

easily tailored to a high light utilization efficiency and enhanced CO2

activation ability. Under UV–vis–NIR light, the best performing sample

had an average CO production rate of 118.8 μmol g−1 h−1, which is about

23 times higher than that of commercial TiO2 (Degussa-P25). More

importantly, whereas Degussa-P25 is photocatalytically inactive, the

photocatalytic response of the ZnO1−x/C composite was successfully

achieved under NIR illumination alone.

Furthermore, systematic studies on several important steps, including

the activation of adsorbed carbon intermediates under visible and NIR

light illumination, photoexcited charge transfer, and the energy-band-

matching mechanism of this promising ZnO1−x/C heterojunction were

thoroughly investigated to gain insightful understandings regarding the

structure/activity relationships（J. Catal. 2020；Chem. Eng. J. 2020）.

This concept of aerosol process was further applied to the preparation of

Cu-based glucose sensors（Sensors and Actuators B: Chem. 2018）. This

result is of significance in the utilization of a broad range of the solar

spectrum, considerably broadening potential applications in sustainable

energy sources and environmental cleanup.
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C. Environmental Catalysis for deNOx and VOCs Control

Selective catalytic reduction (SCR) is currently the most effective

technology for controlling the emissions of nitrogen oxides. The typical

working window for the traditional SCR technique is in the range of

300-400oC. However, the temperature of the flue gas from the industrial

boiler is commonly below 150oC. And this leads to high energy

consumption for heating the flue gas to above 300oC. Therefore, it is

highly desired to develop SCR catalysts which are active at low

temperature.

Dr. Lin is devoted to the controlled synthesis of manganese/cerium-

based catalysts to achieve high activity and high operational stability.

The results include the first use of spray deposition method to synthesize

MnFe/TiO2 nanoparticles for low-temperature deNOx at a temperature as

low as 80oC（Catal. Comm. 2018; Micropo. Mesopo. Mater. 2009), and

catalytic incineration of volatile organic compounds at temperatures

below 150oC （Appl. Catal. B: Environ. 2014; Chem. Eng. J. 2015;

Chem. Eng. J. 2016; RSC Adv. 2016).
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New Books on Aerosol 

Title: Air Pollution, Climate, and 

Health: An Integrated 

Perspective on Their Interactions

Author: Meng Gao, Zifa Wang, et 

al.

Publisher: Elsevier (2021)

Language: English

ISBN-13: 978-0128201237

Aerosol Information Update 

Description:

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 PM 2.5,

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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Title: Aerogels I: Preparation, 
Properties and Applications

Authors:  Inamuddin, 
Tauseef Ahmad Rangreez, 
Mohd Imran Ahamed

Publisher: Materials 
Research Forum LLC 
(November 15, 2020)

Language: English

ISBN-13: 978-1644900987
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Description:

Description:

This book focuses on aerogels and their applications in such

areas as energy storage, thermal storage, catalysis, water

splitting and environmental remediation. The materials covered

include nanocellulose-, porous-, silica-, hybrid silica-, carbon-,

graphene- and magnetic aerogels. Ways of modulating the pore

structure of aerogels are presented, as well as surface

modifications and the application of coatings. Future

perspectives focus on functional foods, thickeners, stabilizers,

and scaffolding in tissue repair.

New Books on Aerosol Aerosol Information Update 



Calendar of Events

Glossary
✔ Aerogel: The aerogel is an extremely light solid (0.001~0.2 gcm-3)

with an open and interconnected porous nanostructures, filled
mostly with air. The preparation process is carried out by replacing
the liquid solvents in the gel with gas. It has high porosity (>80%),
high specific surface area (500-1,000 m2g−1), light weight and low
thermal conductivity. It has been extensively used in a variety of
applications, including thermal insulation and fire-resistant materials,
catalysts, adsorbents, sensors and film materials.

✔ Aerosol-Gel Process: The aerosol-gel process is a new sol-gel
deposition technique. This process is based on the gaseous transport
of an ultrasonically generated aerosol, followed by a deposition of
this aerosol leading to form a liquid film at the surface of a substrate.
Subsequently the sol-gel film is transformed into a solid layer.

Dates Conferences Location

Postponed to June 12-

16, 2022

"Asian Aerosol Conference 2021

https://conference.gigvvy.com/aac2021"
Taipei, Taiwan

21 – 24 JUN 2021

24th ETH-Conference on Combustion Generated 

Nanoparticles

http://www.nanoparticles.ch/index.html

Zürich, Switzerland

30 AUG – 3 SEP 2021
European Aerosol Conference 2021 (EAC 2021)

https://eac2021.co.uk/
Birmingham, UK

24 – 25 SEP 2021

The 28th International Conference on Aerosol 

Science and Technology (ICAST 2021)

http://www.taar.org.tw/conference/2021

Pingtung, Taiwan

18 – 22 OCT 2021
AAAR 39th Annual Conference

https://www.aaar.org/2021/

Albuquerque 

Convention Center,

4-9 SEP 2022
11th International Aerosol Conference (IAC 2022)

https://pcoconvin.eventsair.com/iac2022/
Athens, Greece
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Aerogel & Aerosol-Gel Process


