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DEVELOPMENT OF ACETONE-SENSING FILMS FOR MEDICAL APPLICATIONS
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Abstract

This research aims to develop and investigate the performance of acetone gas-sensing films for medical
applications, where acetone is an important biomarker detectable in the breath of diabetic patients. In this study,
sensing materials including nickel oxide (NiO), reduced graphene oxide/nickel oxide composites (rGO/NiO), and
palladium-loaded reduced graphene oxide/nickel oxide composites (Pd-rGO/NiO) with Pd contents of 0.25, 0.5,
and 1 wt% were synthesized and fabricated into sensing films. The crystal structure, analyzed by X-ray diffraction

(XRD), confirmed a face-centered cubic (FCC) phase corresponding to JCPDS file No. 89-7130 of NiO, while scanning
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electron microscopy (SEM) revealed nanosheet-like morphology. Energy-dispersive X-ray spectroscopy (EDS)
confirmed the presence of Ni, O, C, and Pd elements. The sensing performance was evaluated in the acetone
concentration range of 0.5-10 ppm at operating temperatures between 150 and 350°C. The results showed that
the Pd-rGO/NiO sensor with 0.5 wt% Pd exhibited the highest response of 26.5 at an optimal temperature of
250°C, along with superior selectivity toward acetone compared to other gases under identical conditions. These
findings demonstrate that Pd-rGO/NiO sensing films have strong potential for acetone detection and can be further

developed for breath analysis devices in medical diagnostics.
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