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Towards molecular recognition? Towards molecular recognition 

Carbon nanomaterials (CNMats) exhibit largely 

unspecific interactions with gas molecules 

 

But also… 

 

reversible conductivity changes upon gas exposure, 

even when operated at room temperature 

 

Strategy: Use CNMats as ‘transducer’ element and 

leave the recognition part to complex molecules 

grafted to their surface. 



Towards molecular recognition? Towards molecular recognition 

Functionalization of CNTs with: 

 

- Quinoxaline walled, deep cavitands (which have 

been reported as absorbents for aromatics) 

 

- Long-chain mercaptans with terminal carboxyl 

(hydrophilic) or alkyl (hydrophobic) groups. 

 

In our case we implement this via a SAM technique 



Towards molecular recognition 



Sensor preparation 
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Sensor preparation 

Ceramic Polymeric 



Sensor preparation 
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Functionalisation with deep-cavitands 
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Functionalisation with deep-cavitands 



Functionalisation with deep-cavitands: Results 
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Functionalisation with long-chain mercaptans 
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XPS: Survey spectrum of the MWCNT/Au/MHDA gas-sensitive 

nanomaterial 



Functionalisation with long-chain mercaptans 
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Functionalisation with long-chain mercaptans: Results 
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Detection results: deep cavitands vs. MHDA 



Detection results: deep cavitands vs. MHDA 

NO2 



Conclusions and outlook 

• CNTs enable the detection of a-VOCs with sensors that can be fully operated at 

room temperature. 

 

• Functionalisation with SAMs of macromolecules helps dramatically increasing 

sensitivity and promotes selectivity. 

 

• Changing the length of the chain molecule and the nature of the terminal 

functional group (hydrophilic/ hydrophobic) should bring about new functionalities 

to the nanohybrid material. 
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