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INTL 01 TCair——Novel electrochemical gas sensors to apperceive the world

Tsinghua University Jingkun Jiang、Wangyang Fu
Zehui Li、Lan Yang、Xiaoxue Wu、Yi Yuan、Wenjun Ma、Guangya Jiang、Yuanhao Zheng、Yuyang Luo、Shuang Liu、Ziyi Wang、Zhaoyu Zhang

o n  e n v i r o n m e n t a l  s e n s o r s 
w i t h  s u c h  e n v i r o n m e n t a l l y 
friendly materials and functional 
nanomaterials in 2014. In the 
process, other members gradually 
joined the team. Up to now, this 
team has published more than 20 
SCI papers and applied for more 
than 20 patents, including a variety 
of environmental sensors: heavy 
metal sensor, glucose sensor, 
H2O2 sensor, oxygen sensor and 
gas sensor. These sensors have higher accuracy than 
previous reports. However, there is a certain gap between 
scientific research and practical application. Our team 
started to focus on the application of sensors in 2018, 
especially gas sensor, which has tremendous demand in 
Chinese market. Now the sensors have an extremely low 
detection (50 ppb) and high sensitivity (10 nA/ppm) to 
VOCs (such as toluene, formaldehyde), which can meet 
the actual indoor and outdoor detection requirements. 
Our team is still focusing on the development of higher 
accurate gas sensors and their mass production.

Brief of Work
The idea of sensor in this 
work solves the problems of 
evaporation of traditional liquid 
electrolyte by self-developed 
solid electrolyte, helping to 
extend the life and improve the 
accuracy of electrochemical 

Creation Motive
 Various gases exist in all aspects 
of our lives, affecting our living 
environment and health. Volatile 
organic compounds (VOCs), 
in  part icular,  are  important 
precursors and part icipants 
affecting regional atmospheric 
pollution in China. In addition, 
VOCs concentration in people's 

breath is tightly associated with health. Typical VOCs 
are toluene in chemical plants, formaldehyde in newly 
decorated houses, and acetone in human breath, etc. 
Traditional gas monitors such as gas chromatography 
(GC) is expensive and bulky, which is hard to be widely 
used. Therefore, gas sensors with low-cost, high 
sensitivity, and high stability are urgently needed. 

Research Process
Early in 2011, our team leader Zehui Li started his 
research and developed the environmental-friendly 
materials to deal with pollution. Then, he mainly focused 

sensor. In addition, the sensitivity is increased and the 
volume is reduced. The algorithm was further used to 
calibrate the data, increasing the accuracy of sensor. 
   The innovations are: (1) Self-made nanomaterials with 
high electrocatalytic activity as sensing unit, which can 
help sensor achieve higher sensitivity; (2) Self-made 
solid electrolytes with high conductivity, which can 
prevent the evaporation of liquid electrolytes; (3) Multiple 
sensors with different sensing materials are combined 
to form an array, realizing multiple gas identification; (4) 
Low-cost screen printing technology for sensor chips 
fabrication, which can reduce the cost of traditional 
process by 2-4 times.

Predicted Energy Efficiency
Our gas sensors work through amperometry method. 
A constant voltage is given to the sensor. when 
detected gas is adsorbed and catalyzed on the surface 
of sensing material, the resistant of sensing material 
changes, resulting in the change of current. The current 
is proportional to the gas concentration. Because of 
the high catalysis activity of our sensing materials, 0 V 
voltage can be applied 
to the sensing materials. 
Therefore, the power of 
sensor is almost zero. 
The sensor can work for 
at least one year on a 5 
V lithium battery.


