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About Conference

Aims:-

To provide a platform for presenting research to an international and inter-
disciplinary audience.

To help in establishing business or research relations and find global partners for
future collaboration.

The scientific programme will highlight the latest advances in materials research.

To acquire deep theoretical and experimental knowledge from young researchers

and experts.

Outcomes:-

Exposure to International Research & Development.

Opportunity to collaborate with leading researchers around the globe.
Opportunity to learn from the leading researchers in your research area.
Full-length quality research papers will be published in Scopus Indexed Journals.

Proceedings of all abstracts will be published online.
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F-093

Distinguishable Improvement on Graphene Nanosheet via
Foreign Ni-dopant towards Detection of Trimethylamine Gas

Indranil Maity', Aheli Majumdar?, Souhardya Ray', Arkya Nandy'

'Department of Electronics and Communication Engineering (ECE), Institute of Engineering
and Management (IEM), University of Engineering and Management (UEM), Kolkata, West
Bengal, India

?Department of Electronics and Communication Engineering (ECE), Institute of Engineering
and Management (IEM), Kolkata, West Bengal, India

Abstract

The present investigation focuses on a comparative analysis between various electrochemical
sensing properties of pristine graphene nanosheet (NS), and Nickel (Ni)-doped graphene NS,
having the dimension of 4x4 supercell, towards accurate sensing of the toxic trimethylamine
(TMA) gas. First-principles-based computational approach was employed for obtaining
optimized structures of TMA-adsorbed pristine graphene NS (Type I system), and TMA-
adsorbed Ni-doped graphene NS (Type II system). Gaussian 09W, and GaussView 6.0 software
aided in thorough calculations of the parameters, and 2D/3D visualization of the obtained
results. Key gas sensing parameters, such as adsorption energy, binding distance, Frontier
Molecular Orbitals (FMO), Electrostatic Potential (ESP), Density of States (DOS), and Infrared
(IR) spectra were examined for elucidating the atomic-level interactions. Results revealed that
nickel doping significantly enhanced the adsorption strength of the nanosheet. The detailed
findings highlight the potential of Ni-doped graphene NS as a superior sensing material, for
development of a high-performing TMA sensor in upcoming future.

Keywords: 2D Graphene, Nickel doping, TMA sensing, FMO, Adsorption characteristic.

innost - International Conference on Innovations in Nanomaterials, Nano Devices & Smart
RILSRION Technologies [INNOST-NANO 2025 | 12-14 November, 2025 | Hybrid Conference |
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https://elink.rwconferences.com/vtrack?clientid=190299&ul=BFBRVVRbSQgYAl9eU1sKDQ9WEgkPcQEIUgxdFwcLVBlITQQ=&ml=DlhVVFAfBUVTV00=&sl=dR0mGDQwSWopN01RWl4ICUtLEQIJXwAAQQBfWgEXFwZbXEkE&pp=0&ga=utm_source%3DNetcore%26utm_campaign%3D12%2BOct%2B2025-2%26utm_medium%3DEmail%26utm_content%3D&c=0000&fl=XxURFBJZGhYTFEYaREAFDQtfAxMDXwUAQEtSVglLUAtaXkZASVtTXQ0fVAADVA==&ext=
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via Foreign Ni-dopant towards Detection of Trimethyla-
mine Gas

Indranil Maityl[0000'0002'49'9'3072], Aheli Majumdar2[0009_0007_8805_1361], Souhardya
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Abstract. The present investigation focuses on a comparative analysis between
various electrochemical sensing properties of pristine graphene nanosheet (NS),
and Nickel (Ni)-doped graphene NS, having the dimension of 4x4 supercell,
towards accurate sensing of the toxic trimethylamine (TMA) gas. First-
principles-based computational approach was employed for obtaining optimized
structures of TMA-adsorbed pristine graphene NS (Type I system), and TMA-
adsorbed Ni-doped graphene NS (Type II system). Gaussian 09W, and
GaussView 6.0 software aided in thorough calculations of the parameters, and
2D/3D visualization of the obtained results. Key gas sensing parameters, such as
adsorption energy, binding distance, Frontier Molecular Orbitals (FMO),
Electrostatic Potential (ESP), Density of States (DOS), and Infrared (IR) spectra
were examined for elucidating the atomic-level interactions. Results revealed that
nickel doping significantly enhanced the adsorption strength of the nanosheet.
The detailed findings highlight the potential of Ni-doped graphene NS as a
superior sensing material, for development of a high-performing TMA sensor in
upcoming future.

Keywords: 2D Graphene, Nickel doping, TMA sensing, FMO, Adsorption
characteristic.

1 Introduction

Trimethylamine (TMA) is a volatile gas that belongs to the amine (C-N) group, with a
relatively low molecular weight. It produces a fish-like odour at low concentration,
while on the other hand, at higher concentrations, it gives a pungent odour like
ammonia, often described as the smell of rotten eggs. Overexposure to TMA, leading
to various skin disorders, like hyperemia, has been observed along with skin irritation
and a feeling of burning sensation [1]. Excessive accumulation of TMA in the human
body can indicate metabolic disorders such as trimethylaminuria and cardiovascular
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From: International Conference INNOST 2025 <innost@sgtuniversity.org>
Date: Wed, Oct 15, 2025 at 2:55 PM

Subject: Your Abstract has been accepted Successfully

To: Indranil Maity <indrnilmaity026@gmail.com>

Greetings from the Organizing Committee of INNOST NANO 2025!

We are pleased to inform you that your submitted abstract has been accepted for presentation at

the International Conference on Innovations in Nanomaterials and Smart Technologies (INNOST
NANO 2025) to be held from 12th—14th November 2025 at SGT University, Gurugram, Haryana,
India.

Your Abstract Id: 93
Next Steps:
To confirm your participation, we kindly request you to:
1. Pay the Registration Fee as per your category by scanning the QR code

https://lwww.rwconfe6ences.com/innost-nano-2025-registration
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We look forward to your active participation and valuable contribution to the conference.

If you have any questions or need assistance with the process, feel free to reach out.

e contact@rwconferences.com

@ innost@sgtuniversity.org

@ +91-8266881568

We look forward to your valued contribution at INNOST NANO 2025!

Please Circulate Conference information in your network for wide reach

Warm regards,
Organizing Team
INNOST NANO 2025
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Dr. Indranil Maity
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