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Semiconductor Sensors: 
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 کاربردهای حسگر گاز

Korotcenkov, G. "Handbook of Gas Sensor Materials: Properties, Advantages and Shortcomings for 

Applications Volume 2: New Trends and Technologies, Vol. 2." (2014). 
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 کاربرد های حسگر گاز

Korotcenkov, G. "Handbook of Gas Sensor Materials: Properties, Advantages and Shortcomings for 

Applications Volume 2: New Trends and Technologies, Vol. 2." (2014). 
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 کاربردهای حسگر گاز

Korotcenkov, G. "Handbook of Gas Sensor Materials: Properties, Advantages and Shortcomings for 

Applications Volume 2: New Trends and Technologies, Vol. 2." (2014). 
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 مرز خطر برای برخی گازهای سمی

Korotcenkov, G. "Handbook of Gas Sensor Materials: Properties, Advantages and Shortcomings for 

Applications Volume 2: New Trends and Technologies, Vol. 2." (2014). 
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 دسته بنذی حسگرهای گاز

Korotcenkov, G. "Handbook of Gas Sensor Materials: Properties, Advantages and Shortcomings for 

Applications Volume 2: New Trends and Technologies, Vol. 2." (2014). 
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 ادامه دسته بنذی حسگرهای گاز
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 اساس عملکرد -حسگرهای الکتروشیمیایی

Schematic diagram of electrochemical sensor operation 
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 نمونه های از حسگرهای الکتروشیمیایی گاز

Schematic diagrams of electrochemical gas sensors: 

(a) Amperometric sensor with liquid electrolyte and three electrode configurations; 

(b) Potentiometric polymer-based sensor for hydrogen detection; 
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Applications Volume 2: New Trends and Technologies, Vol. 2." (2014). 

Schematic diagrams of electrochemical gas sensors (cont.): 

(c) mixed-potential-type H2 sensor using YSZ-based solid electrolyte and ZnO-Pt electrode;  

(d) chip-type YSZ-based sensor attached with CdO and SnO2 electrodes. 

 نمونه های از حسگرهای الکتروشیمیایی گاز
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 نمونه هایی از حسگرهای الکتریکی گاز هیذروشن
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 نمونه هایی از حسگرهای گاز حساس به جرم

(a, b) quartz crystal microbalance (QCM) device; (c) surface acoustic wave (SAW) device; 

(d, e) microcantilever – (d) dynamic mode: absorption of analyte molecules in a sensor 

layer leads to shift in resonance frequency, and (e) static mode: the cantilever bends 

owing to adsorption of analyte molecules and change of surface stress at the cantilever 

surface 

Schematic diagrams of mass-sensitive gas sensors: 
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 :حسگرهای گاز نوع مغناطیسی

Magnetic gas sensors are based on the change of paramagnetic properties of the 

gas being analyzed. These are represented by certain types of oxygen monitors. It 

was found that oxygen has a relatively high magnetic susceptibility as compared to 

other gases such as nitrogen, helium, and argon, and displays a paramagnetic 

behavior. Usually paramagnetic oxygen sensors consist of a cylindrical container 

with a glass dumbbell placed inside. The dumbbell is filled with an inert gas and is 

suspended on a tight platinum wire. This wire has a non-uniform magnetic field. 

Since the dumbbell is suspended from the wire, it is allowed to move freely. When 

oxygen passes into the container, it is attracted to the higher magnetic field because 

of its high magnetic susceptibility. This causes the dumbbell to rotate. A precision 

optical system measures the degree of the rotation using a light source, a photo 

diode, and an amplifier circuit. 
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 نمونه هایی از حسگرهای گاز نوری
Schematic diagrams of optical gas sensors: 

(a) configuration for source/detector layout in sensor cell used in portable methane gas analyzer; 

(b) experimental setup for remote atmosphere monitoring using retroreflector; (c) experimental 

setup used for measurements of Raman and Brillouin scattering, absorbance, and luminescence in 

waveguide configuration – the laser light is injected into the guide by prism coupling; (d) spectral 

separation using diodes emitted light at different wavelengths; 
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 نمونه هایی از حسگرهای گاز نوری
Schematic diagrams of optical gas sensors (cont.): 

(e) fiber-optic optode for gas sensing; (f ) configuration of fiber-optic gas sensor with 

twice incident light passing through the sensing zone due to the mirrored end. 
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 نمونه هایی از حسگرهای گاز ترمومتریک
Thermometric (calorimetric) sensor  devices convert the temperature changes which are 

generated by chemical reactions into electrical signals such as the change of the resistance, 

current, and voltage. The catalytic sensors widely known as “catalytic bead” or “pellistors” are 

the best known and used type of such gas sensors. 

Schematic views of various pellistors: 

Pellistors operation mechanism:  In the presence of a flammable gas or vapor, the hot catalyst 

allows oxidation to occur in a chemical reaction similar to combustion. Just as in combustion, the 

catalytic reaction releases heat, which causes the temperature of the catalyst together with that of 

its underlying pellet and coil to rise. This rise in temperature results in a change in the electrical 

resistance of the coil, and it is this change in electrical resistance which constitutes the signal 

from the sensor. 
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 حسگرهای گاز مورد استفاده برای هیذروشن
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 ادامه معرفی حسگرهای گاز مورد استفاده برای هیذروشن
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 مواد مورد استفاده در حسگرهای گاز
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 ادامه مواد مورد استفاده در حسگرهای گاز
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 اکسیذهای فلسی به عنوان حسگر گاز
Metal oxides form the class of materials which has seen the widest application in gas sensors. 
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 (ادامه جذول قبل)اکسیذهای فلسی به عنوان حسگر گاز 

 (ادامه جذول قبل)
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 استفاده از اکسیذهای فلسی به عنوان حسگر گاز در سازوکارهای مختلف


