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Field e-nose 

NOSE, Bressanone, February 2002

 



quantification of indoor air pollutants in dwellings

 



array of six “MICROSENS” tin oxide gas sensors in the same cap (thin film) 



operated in dwellings, in static contact with ambient air (open system)  



12 sensors responses auto-scaled 



Principal Components Regression : correlation with benzene concentration (GC-MS), 

five components in model, R

2

=0.9525. 



8 TGS sensors  



operated in the field, in static contact with ambient air (open system)  



388 observations, “array” normalised (112 for odourless air, 149 for other odours 

 -printshop and coachbuilding-, 127 for compost) 



Linear discriminant analysis : validation one year later 

 (test : 60 new compost observations) 



identification of several environmental odours in the field 

 

Validation : % of correct classification : 

59/60 

Equal Prior probability of each class 

 

98% 



monitoring the odour intensity in the surroundings of a landfill site. . 



6 TGS sensors : TGS2610, TGS824, TGS800, TGS2180, TGS2181, TGS822  



operated in the field, dynamic sampling 



141 observations (69 for fresh waste and 72 for biogas) : each time, the operator 

notes his feeling of odour intensity level (0, 1, 2 or 3) 



Partial least square :  correlation with intensity level 

Some Results obtained in the field 



four TGS sensors 



Operated in the field, measurements of climatic parameters 



Mini-expert system :  
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

detection of odour release near a settling pond of a sugar factory

 

if interference is chiefly due to climate (only one possible odour on the site), then a 

“mini expert system” 

based on the variations of the sensor 

signal and of climatic parameters could help to take a decision. 

IF  (the sensor resistance drops) AND (the humidity is stable or de-

creases) AND (the temperature is stable or decreases) THEN (there is 

probably an “odour event”) 

e.g. : 

OTHERWISE  (any conclusion can’t be drawn from the sensor resis-

tance variation) 



 8 sensor signals 



operated in the field, in static contact with ambient air (open system)  



classification functions from a discriminant analysis  

 

Selective to a given odour  
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

On-line odour identification

 

Measuring odours in the field  

with metal oxide sensor array based e-nose 

In site constraints 



  Uncontrolled ambient parameters 



Low concentration (ppb or less) 



Odour variation 



Ever changing background 



Autonomous instrument needed 

Sensor limitations 



Influence of ambient parameters 



High threshold level  



Stability, drift and reproducibility 



Reference air 



Heating 

BUT

 



Max 12 sensors  



Dynamic sampling, controlled  of temperature, 

humidity and odour concentration 



Reference and standard gas 



Validation by olfactometric and GC-MS analyses 



Several processing and data analyses 

 Study of the nose abilities for our applications 

 in the field and for indoor pollution : 

Systematic tests in the lab to check the abilities of the nose to work in the field  

1400 ou/Nm³ 



Qualification of odour annoyance 

 



Quantification of annoyance 

 



Continuous monitoring 

Sensor responses versus « compost »odour dilution 
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PLS take on 

both 

classification 

and prediction 

of odour 

intensity 

biogaz 

fresh 

waste 

71% 

% of correct intensity 

level prediction : 

Example of compounds 

in the complex mixture

Concentration 

(ppbv)

3-methyl-butanal 22

butanoic acid, ethyl ester

19

2-butanol 38

phenol 44

ethyl-acétate 65

1-propanol

114

2-butanone

116

limonene 134

ethanol 1155

GC-MS analysis of the odour 
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Comparison of sensors response versus olfactometric and chemical analyses  

Dynamic dilution olfactometry 

(conformed to European normalisation

) 


