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An Innovative Low-Temperature Thermal Technology to Manufacture

Graphitization-Like Biochar from Low-Lignin Agricultural Waste
Exemplified by Rice Husk
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Abstract

This study integrates an innovative biochar conversion technology that significantly not only
transforms rice husks into a graphitization-like biochar (GLB) but also increases its carbon
content and yield. This innovative technology involves two series processes: 1. Alkaline
pretreatment: Raw materials are soaked and agitated in 1M potassium hydroxide at room
temperature for 4 hours, resulting in a 15% increase in carbon content and reduced tar
formation, which is crucial for enhancing carbon content and yield. 2. Multi-stage thermal
treatment: slow pyrolysis is first conducted at a heating rate of 5°C/min up to 300°C with a
4-hour hold, breaking organic bonds in the lignin structure. This is followed by hydrothermal
treatment at 250°C for 4 hours, removing fragmented molecules from pyrolysis and
enhancing carbon lattice alignment. A second pyrolysis under identical conditions produces a
structure closer to graphite. Analysis of the GLB product by XRD, FTIR, and TGA confirms
the formation of an amorphous (002) graphite lattice structure with thermal stability above
400°C. This technology with low energy consumption can effectively converts rice husks into
GLB material of 70% carbon content and 47% vyield, which is beneficial to further
application.
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Rice Husk pre-treatment
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