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Study on the characteristics of the slow and fast co-pyrolysis of cellulose and oxalic acid

ZHAOLi', CHENG An-shuai', FUHao', HUBin', LIU Xin-ru', LIUJi", LU Qiang"
(1. National Engineering Research Center of New Energy Power Generation, North China Electric Power University, Beijing
102206, China; 2. Suzhou Institute of North China Electric Power University, Suzhou 215123, China)

Abstract: The slow and fast co-pyrolysis characteristics of cellulose and oxalic acid were investigated by
thermogravimetric-Fourier transform infrared spectroscopy and horizontal fixed-bed pyrolysis setup. The weight
loss curve of slow co-pyrolysis showed oxalic acid decomposition and cellulose decomposition stages. As the
decomposition of oxalic acid and cellulose was not synchronous, oxalic acid affected the decomposition of cellulose
mainly through the volatiles formed by its decomposition, which was not obvious. Differently, in fast co-pyrolysis,
oxalic acid and cellulose were simultaneously pyrolyzed, and sufficient interaction could occur between raw
materials and volatile components. Therefore, oxalic acid had a significant impact on the pyrolysis products of
cellulose. Compared with the fast pyrolysis of cellulose, the contents of levoglucosan and levoglucosenone
decreased, while the content of 1,4:3,6-dianhydro-a-D-glucopyranose increased significantly in the bio-oil during
fast co-pyrolysis process. The volume fraction of CO in pyrolysis gas decreased, whereas that of CO, increased. In
addition, the decomposition of cellulose was more thorough, and more aromatic structures were formed in biochar.
Key words: oxalic acid; cellulose; slow co-pyrolysis; fast co-pyrolysis
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Figure 3 The evolution of the main volatiles characterized by FT-IR corresponding to the DTG curves
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Figure 5 Comparison of biochar yields based on cellulose
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Table 1 Selectivity of typical liquid products at different temperatures
Selectivity /%
Product From 300 C 400 C 500 C 600 C 700 C 800 C
FF Co-pyrolysis 7.27 5.88 5.45 3.61 1.37 1.22
pyrolysis of cellulose 18.76 12.86 10.82 8.70 5.95 3.94
LGO Co-pyrolysis 9.85 0.00 0.00 0.00 0.00 0.00
pyrolysis of cellulose 12.69 2.73 0.47 0.00 0.00 0.00
DGP Co-pyrolysis 31.74 21.20 16.89 10.00 4.08 2.64
pyrolysis of cellulose 13.61 7.30 4.87 3.07 1.93 0.89
LG Co-pyrolysis 7.31 17.34 17.90 26.02 14.46 13.62
pyrolysis of cellulose 6.07 21.12 28.12 39.21 42.08 46.05
®2 AEIRETHRELRER R
Table 2 Yields of typical liquid products at different temperatures
Yield /%
Product From 300 C 400 C 500 C 600 C 700 °C 800 C
FF Co-pyrolysis 1.44 2.12 2.00 1.84 0.46 0.37
pyrolysis of cellulose 1.80 2.14 1.73 1.47 1.01 0.40
LGO Co-pyrolysis 1.85 0.00 0.00 0.00 0.00 0.00
pyrolysis of cellulose 1.53 0.57 0.09 0.00 0.00 0.00
DGP Co-pyrolysis 5.89 5.31 4.76 3.85 0.77 0.44
pyrolysis of cellulose 1.61 1.50 0.96 0.64 0.40 0.11
LG Co-pyrolysis 1.21 3.98 4.64 8.99 2.14 2.04
pyrolysis of cellulose 0.64 3.88 4.96 7.30 7.85 5.14
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