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1. Introduction

How do metal-organic frameworks
work as gas sensors?

Why do we need high sensitivity gas
sensors?
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When gases get trapped in their pores, the
electrical resistance of a conductive MOF
changes. This change can be measured using
a simple circuit to form a sensing response.

<& Security applications such as detection

of trace explosive vapours in airports 2
< Pollution and greenhouse gas

monitoring

¢ Maedical diagnostics such as exhaled
breath analysers to screen for diseases
like diabetes !

What are Metal-Organic Frameworks?

Metal-Organic Frameworks, MOFs, are typically 3D porous lattice structures
comprised of metal nodes joined by organic molecules, but we are interested in

. . Figure 1: Schematic representation of gas molecules (purple)
MOFs that are 2D and EIECtrlca"y conductive. being trapped in the pores of a 2D framework (black).
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This process forms a ready-to-use sensor for ammonia and sensor. concentration fppm
nitrogen dioxide gases. The calculated limit of detection for this sensor is 64 £ 5 ppb.

<& This new method of electrochemically growing Cu,(HHTP), MOF produces the MOF in-situ on the electrodes required for
sensing. The result is a ready-to-use sensor able to detect NO, gas in the parts per billion concentration range.

<& The method overcomes problems such as the coffee-ring effect and high contact resistance that are encountered with other
synthesis methods.
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