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The development of gas-sensing materials is arousing great interest driven by pressing 

issues like environmental and human health monitoring [1]. Ideal materials must exhibit high 

sensitivity, rapid response, low operating temperature, and cost-effectiveness. In this context, 

graphene-based materials functionalized by the deposition of thermally evaporated or drop-

casted molecules are emerging as promising systems for gas sensing [2]. In this combined 

experimental and theoretical work [3], we explored the gas sensing capabilities of a 

functionalized single-layer graphene towards NH3, an electron donor gas molecule. We 

developed a cost-effective method for molecular functionalization exploiting tetrazole 

chemistry, discovering that tetrazole molecules dimerize into tetrazine (T) molecules upon 

thermal treatment. Testing the T/Gr interface as a chemiresistor revealed high sensitivity to 

NH3 at room temperature, expanding detection to sub-ppm ranges. With the help of DFT 

calculations, we elucidated the sensing mechanism and unveiled a dual functionality 

exhibited by the tetrazine molecules. Specifically, they serve as (i) concentrators for ammonia 

and (ii) facilitate electron transfer between ammonia and graphene. 
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