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Alcohol (ethanol-C2H5OH) 
       

            The main fields of application  
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Available alcohol vapour sensors 
(which do not partially meet the modern requirements) 

       
            

LCD Digital Police Alcohol Breath Test Tester Analyzer 
Breathalyzer alcohol tester 

  

A law enforcement grade breathalyzer,  
specifically an Alco-Sensor IV 

TGS3870-B00 Gas Sensor for the detection of both 
Methane and Carbon Monoxide 

TZT MQ-3 alcohol sensor module alcohol 
ethanol gas sensitive detection alarm for 

arduino 
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3 “S” 
problems 

High operating 
temperature 

 

Not easy 
recovery 
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The main parameters of semiconductor gas sensors  
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• Experimental            

            

Ceramic target based on SnO2 doped with 2at.% Co was synthesized by the 
method of solid-phase reaction in air. The annealing was carried out at 500°C-
1100°C for the compacted sample SnO2<Co>. 

The SEM image of the surface of the SnO2<Co>  ceramic 
target 

The photo of the SnO2<Co>  
ceramic targets  

Ceramic target Mixed powders Alcohol sensor 

SnO2 

+ 

Co2O3 

 

UV Light 

Active layer 

40 mm 

Annealing  
furnace 
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• Experimental            

            

    The prepared semiconductor SnO2<Co> target with a diameter ~ 40 mm and 
thickness ~ 2 mm was used for deposition of nanosized films using the high-
frequency magnetron sputtering method. 

The photos of the high-frequency magnetron sputtering system  

VTC-600-2HD DC/RF Dual-
Head High Vacuum  
Magnetron Plasma 
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• Experimental            
Multi-Sensor-Platforms (purchased from TESLA BLATNÁ, Czech Republic) are 
used as substrates. 

The schematic image of the Multi-Sensor-
Platform 

 

The photo of the  Multi-Sensor-Platforms 
based gas sensors 
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• Experimental            

            

    The power of the magnetron 
generator unit was 60 W. The 
substrate temperature during 
sputtering was 200 °C. Duration of 
the sputtering process was equal to 
20 minutes for SnO2<Co>  layer.  
   The thicknesses of the deposited 
doped metal oxide films were 
measured by Alpha-Step D-300 (KLA 
Tencor) profiler. 
  The thicknesse of the SnO2 doped 
with 2at.% Co film was equal to 
180  nm.  
 

The thicknesse measurement resulte for SnO2 
doped with 2at.% Co film 
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•  Results            

            

Resistance variation of the Co-doped SnO2 sensing 
layer under the influence of UV irradiation at 

room temperature. 

Resistance variation of the SnO2<Co> sensor 
under the influence of UV irradiation at room 

temperature in the presence of 150 ppm ethanol 
vapors. 
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•  Results            

            

The SnO2<Co> sensor response to 900 ppm of ethanol 
vapors under the influence of UV irradiation at room 

temperature 

The dependence of response on the ethanol vapor 
concentration under the influence of UV irradiation at 

room temperature 

Resistance variation of the SnO2<Co> sensor in the presence of 150 ppm 
ethanol vapors at 200 °C operating temperature in the dark 
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• Sensing 
mechanism            

            

The reactions of C2H5OH with the surface of the semiconductor 

   The sensors manufactured by us are resistive, i.e., its operation is 
grounded on changes of resistance of gas sensitive semiconductor layer 
under the influence of C2H5OH vapours caused by an exchange of charges 
between molecules of the semiconductor film and absorbed C2H5OH 
vapours.  

O2 (gas) ↔ O2 (ads),                                                        

O2 (ads) + e- ↔ O2
- (ads),                                                         

O2
- (ads) + e- ↔ 2O- (ads),                                                       

O- (ads) + e- ↔ O2- (ads).   
 
6O- + C2H5OH(g)→3H2O(g) + 2CO2(g) + 6e-,   
                    
3O2

- + C2H5OH(g)→3H2O(g) + 2CO2(g) + 3e-,   
                    
6O2- + C2H5OH(g)→3H2O(g) + 2CO2(g) + 12e-.                    

C2H5OH CO2, H2O 
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 In summary, a simple technology has been used to manufacture 
semiconductor thin film sensors based on SnO2 doped with 2 at.% Co. 
The fabricated SnO2<Co> chemiresistive gas sensors showed a good 
sensitivity to different concentrations of ethanol vapor (from 150 to 
900 ppm) at  room temperature with the activation of low-powered UV 
LED (24 mW, 365 nm). The sensor displayed a good signal repeatability 
and long-term stability. These sensing characteristics made the present 
SnO2<Co> based sensor a promising candidate for practically detecting 
ethanol vapors at room temperature.  
 

• Conclusion
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