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complete the registration of your paper latest by 15 January 2025.
https://forms.gle/FvnQX5ZHJ2ynRY2N8

4) You are instructed to login to the Microsoft CMT portal and see the review comments of your 
paper. You are required to address the reviewer’s comments while preparing the camera-ready paper failing 
which may lead to rejection of your paper.
5) The plagiarism score of your paper should be strictly less than 20% (excluding references) 
failing which the paper will not be considered for publication. Prepare the camera-ready final manuscript 
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Improving NH3 Gas Sensing Performance through Pt-

doped ZnO Nanotube: An Atomistic Modeling Study 

Indranil Maity1 [0000-0002-4919-3072], Siddhartha Bhattacharya 2 [0009-0006-3350-002X] and Suvojit 

Maity3 [0009-0005-0209-6135] 

1 Department of Electronics and Communication Engineering, Institute of Engineering and 

Management, University of Engineering and Management 
2-3 Department of Electronics and Communication Engineering, Institute of Engineering and 

Management 
indrasanu026@gmail.com 

Abstract. This study examines the enhanced sensing capabilities of zinc oxide 

(ZnO) nanotube (NT)-based sensor devices doped with platinum (Pt) in compar-

ison to pristine ZnO NT, regarding the identification of hazardous ammonia gas 

(NH3). Using the Gaussian 09W and Gauss View 6.0 packages, the study applied 

a first principle based computational approach to analyze each of the two systems 

separately. NH3 was considered as the adsorbed gas for both pristine and Pt-

doped ZnO NT, resulting in the formation of two systems: NH3- adsorbed pristine 

ZnO NT (Type-1 system) and NH3- adsorbed Pt-doped ZnO NT (Type-2 system). 

The interaction between them was thoroughly examined by computing several 

electronic properties, including density of states (DOS), molecular electrostatic 

potential (MEP), highest occupied molecular orbital (HOMO) and lowest unoc-

cupied molecular orbital (LUMO). The computed DOS confirmed the semi-me-

tallic nature of the system. Notably, the study discovered that doping ZnO with 

platinum significantly improved the material's reactivity and caused a significant 

adsorption energy (-2.25385 eV). Results verified that the enhanced sensitivity 

for NH3 molecule identification was caused by the Pt atoms' catalytic activity. 

Keywords: NH3 adsorption, DOS, ZnO Nanotube, Pt-doped, Mulliken charge 
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