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Influence of Water Content on the Physicochemical Properties
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Abstract: In order to explore the effects of different water contents on the physicochemical properties of soot gen-
erated during biomass combustion, pine wood obtained at room temperature (sample 1, moisture content
10.31%) and dried at 105 °C for 48 h (sample 2, moisture content 1.42%) was used as combustion raw material to
collect the soot generated during combustion. High-resolution scanning electron microscopy (HRSEM), X-ray
photoelectron spectroscopy (XPS) and Fourier transform infrared spectroscopy (FT-IR) were used to observe and
analyze the morphology, structure, elements and functional groups of the collected soot. HRSEM analysis
showed that sample 1 aggregated in small chains and had a large fractal dimension, while sample 2 mainly aggre-
gated in clusters and its average main particle size was larger than that of sample 1. XPS showed that there was a

slight difference in the content of soot under the two conditions. The ASPX/Asz ratio of sample 1 was relatively
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large, which meant that the undried sample (sample 1) had higher reactivity. FT-IR analysis showed that the hydro-

gen contained in soot was mainly in the form of aromatic hydrocarbons, and there was a benzene ring with a sub-

stitution type of 1, 2-disubstitution. In addition, at high water content, the proportion of aromatic hydrocarbons

substituted by monohydrogen is relatively large, while that by di-hydrogen, tri-hydrogen and tetra-hydrogen is

relatively small. Therefore, during the combustion process of dehydrated pine biomass, the combustion is more

complete, and the soot with larger particle size and less quantity is generated, which effectively reduces the emis-

sion of pollutants and provides theoretical support for the clean and efficient utilization of biomass energy.

Keywords: water content; soot; biomass; physicochemical properties; reactive activity
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Tab.2 Fractal dimension and pre-index factors of soot
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