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Tab. 2 : Performances summary with ranking of materials

Application to the detection of traces of TNT 
We have checked that no signal was observed 
when the previous procedure was applied to: 

 The oven with 10 µg onto a swab (T = 
room temperature)  

 The oven with a swab cleaned with 
acetone (T = 140°C)  

A typical response obtained with 10 µg of TNT 
is shown in Fig. 4. The decrease of the 
fluorescence was very large and significant. We 
could notice that the reversibility was poor. The 
oven was thus well-adapted to extract vapours 
from a tainted swab. 

 
Fig. 4: Response of the sensors to 10 µg of TNT 

Fig. 5 represents the average percentage of 
fluorescence quenching we obtained for several 
amounts of TNT, each bar is representative of 4 
different experiments performed with various 
swabs and various sensitive films. A reliable 
detection occurred when the percentage was 
up to 7.5% [6]. Thus, the limit of detection of the 
sensor was closed to 500 ng. 

 
Fig. 5: Responses of the sensors to various mass of 
TNT 

Conclusion  
One of the objectives of our research group is 
to develop a fluorescence detection prototype 
[1] which detects vapors from nitroaromatic 
compounds. In this context, the present study 
concerning the choice of the best sensitive 
material was realized. The three materials 
selected for their various structures presented 
large responses towards DNT. Nevertheless, 
only the π-conjugated phenylene-ethynylene 
diimine conjugated exhibited an excellent 
reversibility, which conferred a large advantage 
to this material rendering possible its use 
without servicing or calibration between two 
exposures. Moreover, the performances of this 
chemical were in line with our objectives in 
terms of fluorescence intensity, response time, 
sensitivity and selectivity. It was also shown to 
be an efficient sensitive material for the 
detection of ultra-traces of TNT. The sensor has 
detected vapors of TNT emitted from the 
thermal desorption of a tainted swab. The 
sensitivity was closed to 500 ng of TNT. 

Material 1 Material 2 Material 3
Intensity of fluorescence +++ + ++

Response time +++ ++ +++
Response amplitude + +++ +++

Linearity of the response for low concentration +++ ++ ++
Reversibility +++ ++ ++

Behavior after several exposures +++ + ++
Global performances +++ + ++
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