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Abstract: To investigate the effects of anaerobic fermentation with different inoculants on the
pyrolysis behavior of biomass, this study used biogas residues from anaerobic digestion of corn straw
inoculated with rumen fluid and sludge as examples. The pyrolysis characteristics of the materials
before and after anaerobic fermentation were analyzed using thermogravimetric analysis and pyrolysis-
gas chromatography-mass spectrometry (PY-GC-MS), and the resulting biochar was characterized.
The results indicated that the apparent activation energy required for the pyrolysis of biogas residues

was higher than that of the raw material before fermentation, indicating greater thermal stability.
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Furthermore, the activation energy required for the pyrolysis of sludge-fermented biogas residues was

higher than that for rumen fluid-fermented biogas residues. The volatile products generated during

pyrolysis were predominantly phenolic compounds and carbonyl compounds. The biochar yield from

biogas residues was significantly higher than that of the raw material, exceeding 60% in both cases.

Compared to the raw material, biochar from biogas residue showed increased surface roughness and

porosity, resulting in higher specific surface area and porosity. Additionally, the biochar from sludge

fermentation had a higher specific surface area and porosity than that from rumen fluid fermentation,

though the relative content of pyrrolic-N was higher in the latter. This study provides a reference for the

resource utilization of biogas residues.
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Table 1 Calculation of material pyrolysis E and R’ values based on KAS and FWO methods
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WN-Y WN-Z
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Table 2 Main volatile component groups of pyrolysis materials LW-Y, LW-Z, WN-Y, and WN-Z
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L e LW-Y WN-Y LW-Z WN-Z
300 400 500 300 400 500 300 400 500 300 400 500
4- LI HER 1594 1560 1532 1720 1298 14.00 2147 1468 1408 1765 1504 12.89
2- WA AR -4- LR 8.63 737 177 719 644 798 952 780  7.80 862 793 7.19
2,6- F AU B 1y 208 426  4.06 318 3.09 405 255 461 438 1.67 287 230
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R 276 4.82 — — 4.12 — — 243 3,01 — 3.60  3.76
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Table 3 Yield, element composition and surface characteristics of biochar from WN-Y, LW-Y, WN-Z, and LW-Z (300 °C)

i WN-Y-B WN-Z-B LW-Y-B LW-Z-B
775/ % 46.38+0.62 68.54+0.23 48.27+0.49 62.010.04
wc/% 54.49+0.10 35.50+0.10 54.37+0.10 41.76+0.10
wy/% 2.79+0.01 2.44+0.01 4.030.01 2.59+0.01
wol% 15.36+0.10 5.28+0.10 27.08+0.10 5.88+0.10
wN/% 2.3620.10 3.0620.10 2.99+0.10 3.11£0.10
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