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Characterization of pyrolysis products in biochar prepared at different temperatures
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Abstract: In this study, three types of biochar that had been produced at different temperatures were characterized
by pyrolysis-gas chromatography/mass spectrometry (Py-GC/MS) to investigate the influence of production
temperature on their pyrolysis products. Results showed that pyrolysis products that were derived from biochar at
different temperatures had some similarities. The product compounds were dominated by aromatic and phenolic
moieties (55%—100%) with some other compounds, such as furans (NA-31%) and N-containing compounds
(NA-1.7%), indicating the presence of aromatic components, linear or branched aliphatic chains, and/or oxygen-,
nitrogen-containing units. The results also showed differences in product characteristics with different production
temperatures. A certain amount of phenolic compounds, furans, and N-containing compounds were detected in the
pyrolysis products of biochar that were prepared at low temperatures (< 350 °C), indicating that some
hemicellulose, cellulose, and lignin tissues were retained in the biochar. With an increase in pyrolysis temperature,
these labile O- and N-containing structures were gradually removed, while aromatic structures gradually increased.
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These changes indicated that aromatic structures of biochar reach a higher degree of condensation with increase in

production temperature. Besides, the type of feedstock affected the pyrolysate composition of biochar as well. The

number of identifiable pyrolysates in rice straw (RS) biochar was higher than in the other two types of biochar,

ranging in the order of RS > pinewood (PW) > CS(corn straw). It was noted that the aliphatic hydrocarbons were

present only in RS biochar and sulfur compounds were observed only in PW biochar. These results indicate that

the production temperature and raw materials both have obvious effects on the chemical characteristics of biochar,

which is of reference for its preparation and application.
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Fig.1 Total ion charomatograms from Py-GC/MS of rice straw derived biochar at different temperatures
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Table 1 Main pyrolysis products of biochar samples
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1 it e 79 48 2 BAE-OR 124
2 2H-MK IR 70 49 1-Efi il 132
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6 C-Ik I 110 53 5 FH-C - I kg 148
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9 Cy-Mk g 81 56 C,- &R 138
10 2- 1 g PP 2 98 57 i 154
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