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	1
	Nano-architecture of highly sensitive SnO2–based gas sensors for acetone and ammonia using molecular imprinting technique
	nanomaterials
	This article presents the nano-architecturing of highly sensitive SnO2–based gas sensors prepared by molecular imprinting technique with the presence of acetone and/or ammonia solvents to develop a sensor that has the ability to detect both gases which is being developed for the first time. Nanoparticles are prepared via hydrothermal method and then they have been characterized by field emission scanning electron microscope (FESEM), X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), and N2 adsorption-desorption analyzer (BET) to determine their morphology, crystal structure, optical properties and surface area properties respectively. Four SnO2 films are fabricated using spin coating under different conditions of introducing ammonium hydroxide or acetone during the hydrothermal synthesis. Regular microsheets of about 5 μm in length and 500 nm thickness have been built up from 




	2019/10/15
	https://doi.org/10.1016/j.snb.2019.126668

	2
	Electrical properties of acetone imprinted hematite nanomaterials doped with Pd & Ag for gas sensing and simulation of their wireless devices
	Nanomaterials and communications 
	This article presents a novel technique for wireless hydrothermally improved gas sensor devices enhanced by molecular imprinting technique (MIT) for hematite nanomaterials with the existence of acetone using different ratios (10 %, 15 %, and 25 %) as well as doping with palladium/ silver to detect the imprinted gas. α-Fe2O3 are characterized utilizing field emission scanning electron microscope (FESEM), photoluminescence, Fourier transforms infrared spectroscopy (FTIR), X-ray diffraction (XRD), X-ray photo-spectroscopy (XPS), and High-Resolution Transmission Electron Microscopy (HRTEM), Thermogravimetric Analysis (TGA) and utilizes Brunauer-Emmett-Teller (BET) to ascertain their shape, optical properties, and values for surface area and thermal characteristics, respectively. Depending on the preparation conditions, non-regular cubes and rods have typical particle sizes ranging from 25 to 120 nm 


	2025/1/15
	https://doi.org/10.1016/j.snb.2024.136779

	3
	Synthesis and characterization of hematite nanomaterials imprinted with acetone, ethanol and methanol for AI-Based IoT gas sensor arrays

	Nanomaterials and AI
	Indoor air pollution, primarily caused by volatile organic compounds (VOCs) such as acetone, ethanol, and methanol, poses significant health risks and necessitates the development of efficient, real-time monitoring solutions. Conventional gas sensors often operate at high temperatures and are limited to detecting a single gas type, which restricts their applicability for comprehensive air quality management. To address these challenges, this study presents the development and evaluation of an advanced electronic nose (E-nose) system capable of detecting acetone, ethanol, and methanol at low operating temperatures. The proposed E-nose system comprises a gas sensor array integrating three metal oxide sensors (SM10, SE10, and Sp) designed for the simultaneous detection of these VOCs. The sensor array is seamlessly combined with Internet of Things (IoT) and cloud-based platforms to enable real-time gas 
	2025/8/14
	https://doi.org/10.1038/s41598-025-06724-0

	4
	Comparative Analysis of XGBoost, Fuzzy Logic, and Hybrid Models for Acetone, Ethanol, and Methanol Gas Concentration Prediction
	Nanomaterials and AI
	In this study, a sensor system consists of three devices (Sp, SE, and SM) was developed for the detection of acetone, ethanol, and methanol gases respectively. The sensors were fabricated using nano-hematite materials and enhanced with Molecular Imprinting Technique (MIT). An Arduino circuit was employed to collect sensor devices data, with output voltage measured against gas concentration, temperature, and humidity as key features. This data was utilized to predict gas concentrations using three different machine learning techniques: fuzzy logic, XGBoost, and a hybrid model combining both approaches. The performance of these models was evaluated by calculating error metrics and the R2 coefficient to assess the accuracy of gas concentration predictions. The comparison among these methods aims to identify the most effective approach for real-time toxic gas detection. This system could have significant …




	2025/7/28
	10.1109/ITC-Egypt66095.2025.11186668

	5
	Smart Image Processing and Classification of Hematite SEM Images: A Comparative Study of Neural Networks, SVM, and XGBoost
	Nanomaterials & image processing 
	The classification and identification of material types from Scanning Electron Microscopy (SEM) images remain critical tasks in material science are often limited by the subjectivity and time constraints of manual human analysis. Recent advances in image processing and artificial intelligence (AI) have enabled more objective, automated, and scalable analysis of complex microstructural data. In this paper a fully automated image analysis for the classification of hematite samples synthesized under six different conditions is presented, leveraging state-of-the-art machine learning algorithms to accurately distinguish and differentiate between material types based exclusively on SEM figures. The methodology participates data preprocessing, feature extraction using Histogram of Oriented Gradients (HOG), and three powerful supervised AI models: Support Vector Machine (SVM), Extreme Gradient Boosting (XGBoost), and a …
	2025/11/24
	10.1109/IC-FTAI67960.2025.11384623
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