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We congratulate you on the acceptance of your paper ID: 52 of title: Exploring the Sensing Ability of Pristine and
Ag-Doped WS, for Colon Cancer Biomarkers: A First-Principles Study for oral presentation at MNDCS-2025 and
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3) Find the below mentioned registration link for your ready reference. You are instructed to 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
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To stop receiving conference emails, you can check the 'Do not send me conference email' box from your User
Profile.
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Exploring the Sensing Ability of Pristine and Ag-Doped
WS: for Detection of Colon Cancer Biomarkers: A First-
Principles Study
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! Department of Electronics and Communication Engineering (ECE), Institute of Engineering
and Management (IEM), Kolkata, West Bengal, India

indrasanu026@gmail.com

Abstract. Colon cancer is one of the most common causes for cancer-related
deaths all over the world. This fact alone highlights the necessity for the early
detection of colon cancer in order to reduce the mortality rate. This research work
explored the detection ability of pristine tungsten disulfide (WS2) and Ag-doped
tungsten disulfide (WS2) towards cyclohexanone, which is one of the major
biomarkers of colon cancer (present in a human exhaled breath), via first-
principles-based calculations. Gaussian 09W and GaussView 6.0 software
packages have been employed to obtain different adsorption properties. After the
geometry optimization of both pristine WSz and Ag-doped WS, cyclohexanone
was introduced to observe the sensing performance and mechanism of the
cyclohexanone-adsorbed pristine WSz (P-WS), and the cyclohexanone-adsorbed
Ag-doped WS, (Ag-WS2) system. Different sensing parameters were obtained
from the structures, e.g., ESP (Electrostatic Potential), Mulliken charges, DOS
(Density of States), PDOS (Partial Density of States), band structure, adsorption
energy, and binding distance. Electrostatic potential indicates the possible sites for
nucleophilic attack (electrophilic reactivity), and electrophilic attack (nucleophilic
reactivity). The band structure plots revealed that the Ag-doped WSz was more
semi-metallic than pristine WS2. The binding distance and adsorption energy
values also helped to figure out, which sensing material is more efficient. The
entropy and Gibbs free energy values were calculated with respect to different
temperatures, and it was observed that Ag-doped WS is more favorable for
sensing of cyclohexanone. Overall, studies of these physiochemical parameters
provided clear understanding about the underlying sensing mechanism and
improved the quality of the potential gas/vapor sensor.

Keywords: Colon Cancer, Exhaled Breath Analysis, Tungsten Disulfide,
Cyclohexanone Adsorption, Thermodynamic Study.

1 Introduction

Colon cancer, also known as colorectal cancer, is one of the most frequently occurring
cancer, which causes a significant number of deaths. The risk of getting affected by this
cancer gets higher as one's age crosses forties [1]. It is also known that family history
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