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Air Quality Index (AQI) Gas
Sensor Service Platform
) Principal Investigator J ) Institution |

Prof. Heh-Nan Lin National Tsing Hua University /
Department of Materials Science and Engineering

We use low cost photolithography and low temperature chemical processes to fabri-
cate highly sensitive nanocomposite material chips for nitrogen oxides gas sensing
and also construct a portable gas sensor. The sensor is operated by a smart phone via
a wireless module. The resistance change of the sensing chip due to NO2 gas is
recorded in an APP program and the gas concentration in the surrounding environ-
ment can be obtained. The sensing range is 5 ~ 1000 ppb with a resolution of 5 ppb.
The gas sensor can be used for environmental air quality monitoring, air pollution de-
tection, manufacturing process monitoring, etc.

) Highlights J

© High sensitivity with a resolution of 5 ppb NOz2 gas.

© Equipped with a wireless module and operated by a smart phone
© Small volume and ease of mass-deployment.

o Specification

© NO2 sensing range 5 ~ 1000 ppb

© Sensing error +25% at < 100 ppb
and £15% at > 100 ppb

© Operating voltage 5V

. Industrial Applications

© Environmental air quality monitoring, air pollution {§
detection, manufacturing process monitoring, etc.

€ Technology transfer of gas sensing chip fabrication
and the whole device of portable gas sensor.

Name: Heh-Nan Lin

Tel: 03-5715131#33811 @5" i 132 5P
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T[Ellllelel)B_[@El\ Air Quality Index (AQI) Gas
Sensor Service Platform

O Principal Investigator / Co-PI .m

Prof. Jeen-Shing Wang / Prof. Shoou-Jinn Chang, National Cheng Kung University /
Prof. Ching-Chang Lee Department of Electrical Engineering

. Introduction

The outdoor air quality detection module developed by the project will be able to detect the
concentration of ozone (03), carbon monoxide (CO), nitrogen dioxide (NO2) and sulfur dioxide
(SO2) in the air using self-developed gas sensing components. The application service has four
characteristics: 1) Sensitive, through the self-developed sensing components it can accurately
detect the air quality pollution index of the space; 2) Instant, when the air pollution exceeds the
standard, the APP actively pushes the air pollution flag warning notice, the student can be
exempted from air pollution; 3) Clouds, monitoring the air quality around the clock, parents can
also know the air quality status of the school where the children are located; 4) Analysis, user can
query historical data through the AQI big data analysis platform.

@ Can measure low concentration (ppb) and fast
reaction rate

€ Communication and IoT integration technology

€ Can be mass produced and the price is affordable

) Specification

€ Ozone (O3): can detect 0.01~10 ppm

€ Carbon monoxide (CO): can detect 0.01-100 ppm
© Nitrogen dioxide (NO2): can detect 0.1-1000 ppm
O sulfur dioxide (SO2): can detect 0.1-1000 ppm

) Industrial Applications

Future applications are expected to integrate commercially avail-
able high-precision PM2.5, PM10 and temperature/humidity detec-
tion modules to perform the instantaneous air quality index (AQI)
calculations defined by the Environmental Protection Agency of the
Executive Yuan. According to the air pollution flag, green (AQI 0-50),
yellow (AQI 51-100), red (AQI 101-200) and purple (AQ! 201-500) &
formulated by the Tainan Environmental Protection Bureau and the [l
Education Bureau, the schools are given instant and accurate air
pollution banner to remind students to go out or avoid outdoor
activities by the above-mentioned detected values.

Name:Wei-Chun Chiang Aosr F 3 =B
Tel: 06-3115617 Ministry of Science and Technology
Mobile: 0917-018981 Tl 45 0 20 =% 4t i B 57 B
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Air Quality Index (AQI) Gas

Sensor Service Platform

@) or / Co-Pl ) Institution _

Prof. Yu-Zung Chiou / Prof. Chao-Tang Yu, Southern Taiwan University of

Prof. Da-Huei Lee, Prof. Wan-Rong Chang, Science and Technology /

Prof. Wei-Wen Hu, Prof. Chih-Ching Li Department of Electronic
Engineering

@) tion

Our team manufacture and design of the real-time optical-type air quality index
system application in industrial flue gas. The system consists of a band-pass photo-
detector, a laser and a 220 cm light path. The wavelength of absorption of the
band-pass photodetector is forecasted from 390nm to 420nm The detect limit of
nitrogen dioxide is estimated to be approx- & ) : y
imately 5ppm. We have to emphasize that P —

there is no need to replace sensor head in Eaa =
our system as compare to the traditional
gas sensor.

) Highlights

@© Quick reaction and detect for 3 seconds
@ There is no need to replace any
consumptive materials.

@) tion J

@1t is small and can fit anywhere.
@ There is no need to replace any
consumptive materials.

@) cations J

It can monitor factory smoke, steam boil-
ers or be used in medical institutions.

) Contact _

Name:Yu-Zung Chiou

Tel:06-2533131#3129 i
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Air Quality Index (AQI) Gas

Sensor Service Platform

) Principal Investigator .m

Prof. Kuan-Zong Fung National Cheng Kung University /

. Department of Materials Science and Engineering
. Introduction

Sulfur dioxide is one of the main substances that pollute the air. The detection of sulfur dioxide in the
air is a regular work of air inspection. According to the survey, the sulfur dioxide sensor is currently
based on optical, chemical fluorescence or infrared absorption spectrum analyzer. However, due to its
complicated analysis process and the installation of sulfur dioxide sensors usually in high temperature
and high pallution, it does not meet the immediate monitoring required today. Therefare, the main
objective of this project is to develop high-performance sensor with enhanced gas sensitivity proper-
ties and enlarged surface area based on solid-state electrolytes. The key technology is the special func-
tionality of solid electrolyte and electrode materials and sequentially the layer material to the
patterned design and planning. To develop new innovative products for future material sensing appli-
cations.

A novel all-solid-state sulfur dioxide gas sensor was presented with emphasis on the development of
suitable electrolytes and sensing materials with good thermal stability and sensing performance in
harsh environments (e.g., power generation, petrochemical industries, corrosive environments, etc.).

O Specification
€ Sensitivity of SO2sensor is 10 (nA/ppm)~200(nA/ppm)
© Detectable concentration range between 100ppm~500ppm

€ Operating temperature lower than 500°C ArL soLip STATE S0> GAS SENSORS il
-l

_ ) Industrial Applications

Gas sensors that analyze the composition of
emission gases allow the combustion process to
be optimized by adjusting their control parame-
ters (e.g., fuel/air stoichiometry and combustion
temperature) via feedback control systems, thus
resulting in reduced emissions, improved energy
efficiency and lower operating costs. Industries
such as the power generation, automotive, aero-
space, glass, ceramic, petrochemical and
food-processing industries, which are heavily
associated with combustion processes, require
these sensaors to work in harsh environments (e.g., high temperatures, high pressures,
corrosive environments, high spatial velocity of exhausts, etc.). In order to achieve the in
situ monitoring of combustion gas components at high temperature for process optimiza-
tion, the gas composition needs to be determined directly in the high temperature envi-
ronment, which is a challenge for many sensing technologies.

@) I /MOST 7 558
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Air Quality Index (AQI) Gas
Sensor Service Platform

o) Y insitution
Prof. Ting-Jen Hsueh / Prof. Te-Hua Fang, National Kaohsiung University of
Prof. Chih-Chiang Wang, Science and Technology /

Prof. Chiung-Wen Hsu Department of Electronic Engineering

) Introduction _

The NO2 and SOz sensors developed by the project are based on Taiwanese IC manu-
facturing base to improve reliability and mass production, and then integrate MEMS
technology. Development of high sensitivity SO2 and NO2 chip gas sensors and their
application in outdoor environments.

) Highlights | ) Specification |
€ Quick response @ NO2 gas sensor <120ppb, resolution 10 ppb
© High sensitivity © SO2 gas sensor <250ppb, resolution 10 ppb

© High stability

.) strial Applications

Indoor and outdoor air quality
monitoring applications

) Contact J
Name: Rong-Fong Tsai
Tel: 07-3814526#15670
Mobile:0973-363835
Email:holil71646167 @gmail.com
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Air Quality Index (AQI) Gas
Sensor Service Platform

) Principal Investigator / Co-PI .m

Prof. Chun-Kai Wang / Prof. Da-Huei Lee, Southern Taiwan University of
Prof. Chao-Tang Yu, Prof. Wan-Rong Chang, Science and Technology /
Prof. Wei-Wen Hu, Prof. Chih-Ching Li Department of Electronic Engineering

. Introduction

Our team develop a band-pass photodetector for application in PM2.5 concentration
detection. Our designed sensors have a high sensitivity and low S/N ratio, and can detect
PM2.5 concentration more accurately. Another new function of our system is added to
identify the composition of PM2.5. The PM2.5 is collected in short term, and then analyzed
by our designed optical system. The built-in database is compared to identify the main
components of the PM2.5 in a short time. The EPA and the market products do not have
this technical function.

) Highlights
€ Develop a band-pass photodetector with high sensitivity and low S/N ratio to detect
LED or LD light source.

(2] Identify the main components of the PM2.5 in a short time, and infer possible sources
of pollution. 3

. Specification éz‘g
SN
€ Band-pass photodetector detect
850 nm LED or LD light source.

© Identify the water-soluble anion 3°°""I
and cation ions of the PM2.5

. Industrial Applications

PM2.5 Concentration monitoring
and component detection were per-
formed and inferred possible major
sources of contamination. Let the
public can know the main PM2.5 pol-
lution culprit, and relevant govern-
ment units can further take effective
measures to improve the pollution.

Name: Chun-Kai Wang

Tel: 06-2533131#3139
Mobile: 0939-354641

Email: ckwang@stust.edu.tw
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J Air Quality Index (AQI) Gas
Sensor Service Platform

) Principal Investigator / Co-PI m

Prof. Yu-Jen Hsiao/ Prof. Ru-Li Lin, Southern Taiwan University of Science
Prof. Keh-Moh Lin, and Technology /
Prof. Sheng-Chang Wang Department of Mechanical Engineering

. Introduction

A low-cost surface acoustic wave element (SAW) with high signal/noise ratio and
high sensitivity is selected for gas sensing. When the component is affected by
external factors, its own oscillation frequency will be offset. At present, the measur-
ing instrument such as the frequency detector can have a resolution of less than 1
Hz, and can detect a small frequency variation, and can develop an array sensing
chip. Test at room temperature to create a simple identification database.

) Highlights _
€ SAW has considerable advantages in gas, liquid, or biological testing.
© It has the advantages of high sensitivity, simple structure and easy signal removal.
© Different gas molecules or liquid molecules can be detected using different films.

) Specification S

Sensing architecture and gas identification
concept:

© Detectable chloride salt (CI7) 0-10 ug/m3
© Ozone detection (03) 0-150 ppb

_ ) Industrial Applications |
© Factory factory inspection of inorganic acid |
emissions.

© Outdoor air pollution gas detection, such as O3, |
NO2, SOz, etc.

© Industrial wastewater testing

) Contact

Name: Yu-Jen Hsiao ﬂ—oysr ¥ 3 =B
Tel: 06'2533131#3521 Ministry of Science and Technology

Mobile:0958-236226 REBEEMIANE  [E
Email: yujen@stust.edu.tw




