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Introduction

Laser-Induced Breakdown Spectroscopy (LIBS) has emerged as a fast and cost-effective
technique for elemental analysis in geological materials. However, its application in core logging
workflows requires validation through comparison with mineralogical and geochemical reference
data to support system calibration and ensure reliable spectral interpretation.

Method and/or Theory

Three representative samples were selected from distinct lithologies: Phyllite, Compact Marble,
and Friable Goethitic Itabirite. Each sample had been previously characterized by automated
quantitative mineralogy, yielding bulk mineral abundance (BMA, wt%). LIBS peaks were cross-
referenced with theoretical compositions from the Webmineral database. The LIBS equipment is
integrated into the core scanning facility operated by Geotek at Vale’s center (LEEAP).

Results and Conclusions

LIBS spectra closely aligned with each sample’s mineralogy. Compact marble showed strong
calcium and magnesium emissions, indicating dolomite. Phyllite presented intense signals for
magnesium, iron, and aluminium, reflecting Mg-Al phyllosilicates typical of low-grade
metamorphic rocks. The goethitic itabirite exhibited high-intensity iron and silicon peaks,
consistent with hematite, goethite, and quartz. This agreement between spectral response and
theoretical mineral chemistry demonstrates LIBS’s capability to reflect mineralogical variation.
Findings support the use of LIBS as a complementary tool for lithological characterization and
early-stage geochemical assessment in core logging.
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