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The effect of heat treatment on the physical, chemical and anatomical
characteristics of date palm wood

Abstract

This study was conducted to investigate the effects of heat
treatment on the physical, chemical, and anatomical
properties of date palm tissue. After cutting the trunk of the
date palm, heat modification was performed at ten different
temperatures ranging from 120 to 210 degrees Celsius for two
hours to determine the optimal temperature. Microscopic
examination and standard tests for density, chemical
properties, and FTIR-spectroscopy were conducted to
evaluate the changes. Anatomical examination revealed
cracks and black spots in the vascular cavities after thermal
modification at the optimal temperature of 160 °C. This
modification resulted in fundamental changes to the
morphological structure of the tissue. Modification within the
temperature range of 160 °C caused slight changes in the
density of date palm wood, but at temperatures higher than
this, the density significantly decreased. FTIR spectroscopic
analysis of date palm tissue revealed chemical changes after
modification, including variations in the amount of hydroxyl
functional groups in cellulose and the progression of the
lignin condensation reaction. Thermal modification of palm
tissue enhances its functional properties and can be
considered an environmentally friendly method to make palm
suitable for the furniture industry.

Keywords: Date palm, thermal modification, chemical
properties, anatomical properties, infrared spectroscopy.
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