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There is a need for reliable and low-cost chemical sensors for various applications in industry and 

healthcare. Normally, low-cost single-gas sensors suffer from several disadvantages, such as cross-

sensitivity and slow response times. Moreover, existing core sensor technologies are only applicable 

to a small group of gases (such as CO2, CO, H2O, H2S, NH3), and the accurate detection of more 

complex molecules (e.g. toluene, hydrocarbons) requires very expensive lab-based analyses.  

The main aim of this project is to design and develop novel functional nano-photonic sensor based 

on metal-organic frameworks (MOFs). Due to the vast structural and chemical diversity of MOFs, it 

should be possible to tune the host / guest interaction by choosing the appropriate building blocks 

[1,2]. The adsorption of various volatile organic molecules into a particular MOF, called ZIF-8, has 

already been studied [3]. 

During the project, two approaches will be explored: one is to create an optical MOF film and then 

use it as a sensor to detect volatile organic molecules; the second approach is to use a nano-

structured substrate as a host, and then incorporate MOFs into it. During the project, the sensitivity, 

selectivity and performance of these new sensors towards different organic gases will be 

determined.  
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* Please email Dr Tanya Hutter (tf269@cam.ac.uk) for more details and to discuss the project. 

Self-assembly process of nanostructured 
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