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Boron-doped Zn12O12 can be used to 

develop the new generation of sensitive, 

accurate and portable gas sensor 

devices. This research is a 

computational prototype that may open 

new doors to expanding nano

applications in industry and technology, 

and more importantly, a potential 

benefit to human quality of life.
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No Color

No Smell

CO gas is the product of incomplete 

combustion of carbon containing materials. 

CO is a threat to human life and 

environment pollutant.

Nanocluster Zn12O12 is a metal oxide semiconductor based chemical 

gas sensor . It rationalizes the resistance behavior upon CO 

adsorption. Doping manipulates the geometry of nanocluster making 

it highly sensitive to CO gas based on change in conductivity due to 

presence of CO molecules.

• Micro/nano forms

• Stable cluster

• Easily prepared

• Non-toxic

• Favorable 

morphology

• Wide direct band 

gap (3.4-3.7 eV)

• Good selectivity

• Impurity 

incorporation 

improves 

sensitivity

CO detection and reactivity improvements by developing a 

computational model for kinetic, thermodynamic and spectroscopic 

analysis of boron-doped Zn12O12 Nanocluster.
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Fig 1: Optimized geometry of Zn12O12 nanocluster

Table 1: Electronic properties

Fig 2: Mechanism based on Spectroscopic property

Fig 3: Density of States (DOS) Table 2: Thermodynamic properties
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