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Fig. 1 Yield for products of longan shell hydrothermal

carbonization at various severities
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Fig. 2 Chemical composition for hydrochar of longan shell at

various severities
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shell at various severities
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various severities
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ANALYSIS OF STRUCTURE AND THERMODYNAMIC
CHARACTERISTICS OF LONGAN SHELL HYDROCHAR

Dong Xiangyuan', Guo Shuqing', Wang Hongyan', Zhu Caixia’, Wang Zhezhe’, Gao Xinjie’
(1. School of Energy and Power Engineering , Nanjing Institute of Technology , Nanjing 211167, China;
2. School of Energy & Environment , Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: Hydrothermal carbonization (HTC) experiments of longan shell were carried out. The structure and
thermodynamic properties of solid product hydrochar were investigated using elemental analysis, Fourier infrared
spectrum and calculation of thermodynamic parameters. The results indicate that the hydrochar yield and oxygen content
gradually decrease, while the liquid product yield and carbon content increase with reaction severity increasing from
4.72 to 7.98. In severity of 5.92-7.10, the parameters change are obviously. When the severity approaches to 7.10, the
hydrochar yield decreases to 42.30% , and the liquid product yield decreases to 43.57%. At the same time, carbon and
oxygen contents are 68.44% and 17.80%, respectively. O/C atomic ratio decreases to 0.2. The thermodynamic calculation
shows that enthalpy of formation (EF), chemical exergy (CE), higher heating value (HHV) , lower heating value (LHV)
increase with increase of reaction severity. When the reaction severity is 7.10, EF and CE is —=1.58 MJ/kg and 31.00 MJ/kg,
respectively. HHV and LHV is 30.02 MJ/kg and 28.97 MJ/kg, respectively. Longan shell hydrochar has good fuel
characteristics at the HTC severity of about 7.10.

Keywords: biomass; thermochemical treatment; hydrochar; thermodynamic analysis; structural analysis



