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Analysis of the Origin, Characteristics, and Application Potential of Secondary Fluorescent Carbonate
Minerals in the Jinguashih Area

Fluorescent minerals, in addition to their importance in geology and environmental science, play a
crucial role in materials science and high-tech industries. Certain trace elements in fluorescent minerals,
such as rare earth elements and transition metals, are vital for the development of superconductors and
semiconductor materials. For example, specific fluorescent minerals may contain elements that enhance
the effects of high-temperature superconductors, while fluorescent materials used in the semiconductor
industry can also be applied in light-emitting diodes (LEDs) and laser technologies. Therefore, studying the
composition and properties of fluorescent minerals not only deepens our understanding of geochemical
processes but may also provide references for the development of new materials.

The Jinguashih area, located in the northeastern part of Taiwan, is renowned for its rich mineral
resources, with past mining primarily focused on gold, silver, copper, and other ores. Providing copper ions
in the region’s groundwater may promote the formation of secondary carbonate minerals, complicating its
mineral composition and potentially affecting its fluorescence properties. Through fluorescence property
analysis, not only can we enhance our understanding of the mineral composition and structure, but it can
also be applied in mineral exploration and geological monitoring.

This project aims to define the fluorescent minerals in the Jinguashih region and analyze their
physicochemical properties to explore their origin and environmental significance.

The main objectives of this study include defining the types of secondary carbonate minerals with
fluorescence in the study region, systematically collecting samples from the main mineralization belts and
old mining pit areas, and conducting preliminary mineral identification through polarized light microscopy
and XRF analysis of the elemental composition. Additionally, Raman spectroscopy will be used to analyze
the luminescence mechanism of fluorescent minerals. The goal is to create a catalog of fluorescent
minerals in the region. Furthermore, the study will explore the formation environment of fluorescent
minerals and their relationship to the regional geological background, particularly the impact of copper
ions in the water on the composition and properties of carbonate fluorescent minerals, and evaluate their
potential applications in mineral exploration and environmental monitoring.

This research project is expected to take two months. The first to third weeks will focus on literature
review and sample collection, the fourth to fifth weeks on laboratory analysis (XRD, XRF, Raman
spectroscopy, etc.), the sixth to seventh weeks on data organization and exploration of the fluorescence

mechanism, and the final week will be dedicated to results compilation and thesis writing.



