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NECTEC-CMU Collaboration : Gas sensors
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APPROACH : SCIENTIFIC IMPACT           SOCIAL IMPACT
Development of New Sensing Nanomaterials for Practical Gas-sensing Applications

Publications
Patents

New materials: 
Multidisciplinary

 Threshold Limit Values (TLVs) 
 S-problems : Sensitivity, Selectivity, 

Stability
 Reproducibility,  Repeatability, Time 

Factors
 Target gases : Environmental Gas, 

Toxic gas, Greenhouse gas, VOCs, 
Flammable gases, RH, RT, HT

Social Impact

Prototypes & 

Devices

Commercial 
products

FLAME SPRAY PYROLYSIS (FSP) PRODUCTS

Scientific Impact

RESEARCH

Practical 
Applications



3

Spray flame 5/5
(0.5 M Tin (II) 2-ethylhexanoate and Pt (acac)2 in xylene of 

pure SnO2 and 0.2-3 wt%Pt/SnO2 nanoparticles

Pure SnO2 0.2 wt%Pt/SnO2 0.5 wt%Pt/SnO2 1 wt%Pt/SnO2 2 wt%Pt/SnO2 3 wt%Pt/SnO2
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CSL-NECTEC Research & Publications (2008-2018)
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Researches & 
Publications

Materials Gas-sensing performance Practical 
gas-sensing application

Pt/SnO2

Pd/SnO2

Rh/SnO2

0.02 – 1 vol%, H2

1 vol%, 150, 2 s, 200°C
1 vol%, 104, 2 s, 200°C

1 vol%, 1.2 x 104, 2 s, 300°C

TLVs
HT

H2 sensor

Au/WO3

G/SnO2

0.125-5 ppm, NO2

5 ppm, 840, 1 min, 250°C
5 ppm, 171, 7 min, 150°C

5 ppm, 2.6 x 104, 13 s, 150°C

TLVs
RT, HT

NO2 sensor
Air pollutants

G/In/SnO2

G/Co/SnO2

CeOx/SnO2

50-1000 ppm, 3-200 ppm
1000 ppm, 1000, 1.8 s, 350°C
1000 ppm, 2147, 1 s, 350°C
200 ppm, 2654, 1 s, 350°C

TLVs 
HT

C2H5OH sensor
Drunken Driving

G/Ni/SnO2

Co/SnO2

G/SnO2

50-2000 ppm, 2.5-200 ppm
200 ppm, 170, 5.4 s, 350°C
2000 ppm, 660, 5 s, 350°C

5 ppm NO, 7275, 50 s, 200°C

TLVs, HT
Acetone sensor

Diabetes

NO sensor
Lung Cancer

SnO2

Mo/SnO2

V/SnO2

Cu/SnO2

0.2-10 ppm, H2S
10 ppm, 380, 2.3, 250°C
10 ppm, 105, 5 s, 250°C

10 ppm, 2274, 2 s, 350°C
10 ppm, 7 x 104, 0.9 s, 200°C

50, 1 min, 25°C

TLVs, HT, RT
H2S sensor

Prevent catalyst poisoning 
Personal protective equipment 
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Patent
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Research Trademark

How to drive basic research to commercialization …
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Workshop on Industrial Sensor 2017
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Next Thailand Sensor Products

GASSET
Low-cost and low-powered gas sensor

Gas-sensing prototypes Array : Smaller with 4 
channels 

E-noses devices with Electronic Nose Co. Ltd. 

Gas sensors for IoT
*NETPIE Platforms for connection to central system
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The dynamic response to H2S in air form 20 ppm down to 1 ppm of GASSET H2S gas sensor.
Example of a research* that become a real world product with GASSET technology. (*sensing
material was developed by Chiang Mai University (CMU), Thailand)

With the special design of GASSET (patent pending), gas-sensing-material-
researcher can easily apply their researches with GASSET to produce their 
products, with no special other requirements. 

Research on
MOS gas 

sensing 
material

GAS SENSOR PRODUCT

Prototypes & Devices : GASSET – NECTEC sensor chips



NECTEC
GASSET chip

CMU-MOX based
gas sensing 

material


