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Summary : 

   In the recent years, there is an alarming situation caused by the number of death attributed to pollution 

worldwide [1].  In France, solutions to control and monitor the pollutants with air quality agencies became 

a crucial issue. In this context, the development of innovative, low power consuming, robust and reliable 

sensors is a new priority in the field of sensors research and development. For example, when accidentally 

inhalated, hydrogen sulfide (H2S), which is identified as toxic gas, can cause unconsciousness (~500ppm) or 

even death at higher concentrations (> 1000 ppm, within a short period) [2]. The lower recommendation 

thresholds (TLV-TWA : Threshold Limit Value – Time Weight Average and TLV-STEL: Threshold Limit 

Value - Short Term Exposure Limit) for these two gases: TLV-TWA = 5ppm/8h and TLV-STEL = 10 

ppm/15min for H2S; and a TLV-TWA = 0.5 ppm/8h and TLV-STEL = 1 ppm/15min for SO2, mean that a 

regular and specific control for security reasons is needed for domestic and industrial context, in both indoor 

and outdoor area [3]. In the research of reliable and miniaturisables sensors we focused on 

nanocarbonaceous materials such as graphene and carbon nanotubes (CNTs) which have demonstrated a 

huge potential as relevant materials in the future of gas sensors. However, they suffer from long term 

stability, lacks of selectivity and solubility that represent limiting factors for their implementation in sensors 

devices. The key elements for their sensing potentialities are mainly their higher specific surface area 

(theoretical value estimated to 2600 m2/g for graphene [4]) and their conductivity for resistive sensors [5]. 

Recent reports have shown that functionalization can improve the sensing performances such as response 

time and limit of detection.  In this sense the functionalization /decoration of carbon materials is an issue for 

carbon based sensors [6].  

   Here we proposed the elaboration of sensing materials for the sulfuric pollutants (H2S and SO2) by the 

functionalization and decoration of carbon materials (graphene and CNTs). For this proposal, the Chemical 

Sensor-System (CSS) team skills on sensor for air quality control [7-8], propose a novel approach based on 

the non-covalent functionalization of carbon materials by metals such as gold(Au), copper (Cu) or platinum 

(Pt). Both physical (thermal evaporation, sputtering) and chemical (reduction of metal ions through soft 

chemical route) functionalization methods will be investigated. The chosen metals possessing strong affinity 

with the target gases (H2S or SO2), they bring selectivity of detection by tuning functionalization rate and 

functionalization methodology.  

Hybrids materials which are achieved through metal decoration will be characterized by SEM, MET, 

Raman spectroscopy, TGA and electrical characterizations. A specific test bench dedicated to sensing 

performances evaluation will be setup. In collaboration with ENVEA [9], sensing performances will be 

determined in real-conditions of pollution exposure. SILSEF, a society partner of the ANR project CAPTAIN, 

could proceed to the microstructuration of the metallic layers to improve their sensing performances 

(increase in hydrophobic property, enhancement of selectivity) 
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