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Describe the summary of the research project

This project focuses on developing a multifunctional nanocomposite capable of detecting contaminants
through color changes, fluorescence quenching, and neutralizing them through photodegradation. The
goal is to establish a stable and effective morphology that supports multiple detection modes, particularly
colorimetric and fluorescence spectroscopy. To achieve this, gold nanoparticles (AuNPs) and gold
nanostars (AuNSs) are integrated with a zeolitic imidazolate framework-8 (ZIF-8). The system is tested

using methylene blue as a model analyte due to its structural similarity to biomarker compounds.

Accurate determination of the nanocomposite’s structure is critical, as its morphology directly influences
sensing performance and degradation efficiency. Characterization techniques such as 3D atomic force
microscopy, UV-vis-NIR spectroscopy, and fluorescence spectroscopy are essential to confirm the
composite’s structure and functionality. It has been challenging to determine whether the gold
nanoparticles are embedded within the framework or decorated on the surface of ZIF-8. Some evidence
from UV-Visible spectroscopy leads to the latter. Initial SEM images were inadequate for due to
overcharging issues of ZIF-8. Characterization of the nanostructures with the NanoLSl's 3D AFM is

especially valuable in overcoming the key obstacle in the study.
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