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Ultrasensitive and Rapid Detection of LPG Below Sub-LEL Using MoTe, Thin Film: A Room Temperature

Approach
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INTRODUCTION & AIM RESULTS & DISCUSSION

e LPG (Liquefied Petroleum Gas) is a commonly used ° T1%65M01T1€5 cr;;sotgl plazjnel(l()é)G), o
household and industrial fuel composed mainly of butane ( .)’.( ).’( ) and (116)
exhibits a high degree of
(C4Ho) and propane (CsHs). . crystallinity, attributed to a precisely
It i1s colorless, odorless, and highly flammable therefore

. . i ; _ | controlled synthesis process
detection Is crucial to ensure public safety, environmenta utilizing high-purity precursors and
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protection, and industrial security. the possible presence of weak Te
« Usually, Traditional metal oxide sensors (e.g., ZnO, Sn0O-) rings. These Tellurium rings may
require high operating temperatures leading to high power act as the nucleation centre or
consumption, thermal instability, long recovery times, and substrate for MoTe, formation.
reduced selectivity. » The in-plane E;; mode is at 118 =
 Recently Density functional theory and first-principles em!, out-of-plane A,, mode 175 =
calculations shows MoTe,’s sensitivity to various gas cm~! and the conspicuous in plane =
molecules. The present work addresses this gap by E!,), mode at 224 cm™! Confirmed =
Investigating the LPG sensing behaviour of hydrothermally Mo-Te vibrational modes in 2H-
synthesized p-type MoTe, thin films at room temperature. MoTe:. e . TS

» Flake and platelet like structure.
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* MoTe: prepared hydrothermally using Na2MoQO4-2H-0, Te | o ey
1 g 4 X | b e I . _ 0
powder, and N2Hs-H,O at 200°C for 12 h. S g WS Operating range: 0.5-2.0 vol% LPG
- Product washed using DI water and ethanol by centrifugation and Z || [ Y (belowLEL).
dried at 60°C for 12 h. 1* 11 s (response) and 23 s (recovery).
. . . . 2 - o - . 0 - 0
» Thin Film was prepared using 21 cm? glass substrate using photo | Repeatability: 99.09% with 0.91%
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Cju:co  Borosilicate gas CONCLUSION

chamber connected to  ° Successfully synthesized 2H-MoTe: nanomaterial via a
LPG  source  and simple, low-cost hydrothermal route.

» Glass Substrate

* Sensing Film

Keithley 6517B °* Achieved fastest response (11 s) and recovery (23 s) time.
electrometer to Demonstrated high selectivity and repeatability, making it
Kelthey-65175 measure  resistance suitable for portable, low-power LPG sensors.

Electrometer

changes at different
LPG concentrations
below lower explosive
limit at room
temperature (25°C).
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Integration of MoTe. sensor Into loT-enabled smart safety
systems for real-time gas monitoring.

Exploration of MoTe:-based heterostructures (MoTex/TiO-,
MoTe./MXene) for multi-gas sensing applications.
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