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Abstract; The objective of this research was to elucidate the relationship between the structural charac-
teristics and pyrolytic properties of tobacco lignin. Tobacco lignins were extracted using a combination
of alkaline lignin extraction, alcoholic lignin extraction, and milled wood lignin techniques. The struc-
tural characterization of the lignins was performed using Fourier transform infrared spectroscopy(FT-
IR) and 2D heteronuclear single quantum coherence nuclear magnetic resonance spectroscopy (2D
HSQC NMR). The results demonstrated that all tobacco lignins contained guaiacyl(G), syringyl(S)
and a minor quantity of p-hydroxyphenylpropyl(H), with the principal side chains being -O-4" and g-
B’ bonds. Among these, milled wood lignin(MWL) exhibited the most intact primitive chemical struc-
ture of lignin, whereas alkaline lignin and alcoholic lignin extractions caused varying degrees of de-
struction of structural units in natural lignin. Furthermore, the pyrolysis products of the three tobac-
co lignins were analyzed., and it was found that the phenolic content of alkaline lignin(AL) and MWL
was consistently higher than that of alcoholic lignin(OL). The content of G-type phenolics was the
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highest among the pyrolysis products, and the content of C-type and P-type phenolics exhibited an in-

creasing trend with the increase in temperature. The pyrolysis process was dominated by decarboxyla-

tion and dehydration reactions, with a concomitant decrease in the n(H)/n(C) and n(0)/n(C) with

increasing temperature. The study also proposed a possible pathway for tobacco lignin cleavage,

which is of great theoretical and practical significance for the in-depth understanding of the pyrolysis

mechanism of lignin and the regulation of cigarette smoke.
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