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Collaborative research on the production, distribution and consumption of "Bengala" (red iron oxide)
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Abstract

This study explores the global production, circulation, and perception of bengala (iron oxide red pigment) from an
interdisciplinary perspective integrating materials science, spectroscopy, and anthropology. Recent trends in anthropology
emphasize ontological approaches and global contexts of material culture. In line with this, the project investigates how
materials are perceived through human senses and how such perceptions are communicated across different societies and
cultures. Bengala, widely used in East, South, and Southeast Asia, exhibits variations in visual appearance depending on
its origin and production method, despite having similar chemical compositions.

To examine how artisans historically distinguished and utilized such pigments, we combine spectroscopic analysis with
elemental characterization. Raman spectroscopy and X-ray fluorescence (XRF) are applied to analyze red-decorated
porcelain fragments excavated from the Jesuit 1730 House in Cebu, Philippines. These samples, likely originating from
Jingdezhen (China) and Arita (Japan), provide insight into early modern trade and cultural exchange. Raman spectra
confirm the presence of Fe.Os, consistent with bengala, while differences in peak sharpness suggest variations in
crystallinity and production techniques. Additional peaks indicate the presence of lead-based glass components, supported
by XREF results.

These findings demonstrate the potential for quantitative classification of pigment origins based on combined
spectroscopic and material analyses. Future work will further develop classification methods for diverse red pigments and
integrate scientific data with anthropological interpretations, aiming to establish a new research model centered on
materials, sensory perception, and communication..
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