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Thermal stability and oxidation resistance of biochars derived from corn stalk and wheat stalk
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Abstract: The objective of this study is to explore the chemical properties and thermal stability of biochars prepared from corn and wheat
stalks, which are agricultural wastes. The biochars were prepared at 200 C and 500 °C. Physical and chemical properties and thermal sta-
bility of the biochars were investigated by elemental analysis, fourier transformed infrared spectroscopy (FTIR), and thermo—gravimetric
(TGA-DTA) analysis. The results showed that the relative heat stability of corn stalk biochar was higher than that of wheat stalk biochar
prepared at the same temperature, which was attributed to the higher lignin content of the former. In addition, biochars prepared from the
same raw materials at a higher temperature showed better thermal stability due to rise in aromaticity. Oxidation of the biochars by NaClO,
H>0,, and KMnO, was minimal. In addition to a high lignin content, mineral protection in stalk biochars prevented oxidation. Particularly,
in the KMnOy system, the wheat stalk biochar, despite lower lignin content, showed stronger chemical stability due to the high ash content,
hence, showing a different mode of thermal stability. Besides, the biochars prepared at higher temperatures exhibited a rise in the antioxi-
dant capacity and carbon sequestration potential. This study provides valuable insights regarding the practical application and stability of
straw biochars.
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Table 1 Element contents of biochars

FEE Yield rate/% JEE A K, Component/% JEFH Atomic ratio
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Figure 1 FT-IR spectra of different biochars, corn stalk and wheat stalk
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Figure 3 Oxidation kinetics of biochars, corn stalk and wheat stalk by NaClO
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