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Structural Changes of Lignin during Molding Hot Pressing
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(Northeast Forestry University, Harbin 150040, China)

ABSTRACT: The work aims to discuss the structural changes of lignin in the process of preparing the molding products
with the high yield pulp (HYP) as the raw material, provide theoretical basis for the study on the strength formation me-
chanism of the molded products prepared by the raw material with high content of lignin represented by HYP, and lay a
foundation for gradually forming the theory of formation of fiber bonding strength based on the pulp molding technology.
By means of gel permeation chromatography (GPC), Fourier transform infrared (FT-IR), two-dimensional heteronuclear
signal quantum coherence (2D-HSQC) spectra and quantitative *'P-NMR, the comparison of the lignin structures before
and after the pulp molding hot pressing and drying process was simulated. The influence of hot pressing process on the
lignin structure was studied. Based on the hot pressing process with the dahurian larch HYP as raw material, the molecular
weight of MWL in the molding pulp boards (MPB) increased from 5216 g/mol to 6132 g/mol. FT-IR analysis confirmed
that the non-conjugated carbonyl groups of MPB-MWL decreased while the conjugated carbonyl groups increased.
2D-HSQC analysis confirmed that the resinol (B) structure percentage from HYP-MWL to MPB-MWL decreased from
8.66% to 6.68% (with aromatic ring as the internal standard, the same below), while that of the phenylcoumarans (C)
structure increased from 15.45% to 20.88%. *'P-NMR quantitative results showed that, the structures of aliphatic hydroxyl
groups, G type phenolic hydroxyl groups, and p-coumarates in MPB-MWL were lower than those in HYP-MWL. The in-
crease in molecular weight of MPB-MWL illustrates that the polymerization of lignin occurs in the process of hot press-
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ing. FT-IR analysis indicates that both the cleavage of non-conjugated (C==0) chemical bonds and the formation of con-

jugated (C—=0) chemical bonds coexist during the hot pressing. 2D-HSQC and *'P-NMR analysis confirms that depoly-

merization and polymerization occur simultaneously, which are a pair of competitive reactions, but the extent of polyme-

rization is greater than depolymerization.

KEY WORDS: molding products; hot pressing; lignin; structural changes
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Tab.2 Main chemical shift assignment in the 2D HSQC spectra of the lignin samples

(522 S/ H)E
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X5 60.59/(3.22, 3.48) Cs-Hs B—D—A M Mg A

X2 70.30/3.50 Co-H, B—D— AL M Bl
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Fig.4 The basic connection structure and lignin structural unit in the side chain and aromatic nucleus areas of lignin
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Fig.5 *'P-NMR spectra of the lignin
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Tab.4 Hydroxyl content and distribution in the lignin

RIS/ (mmol-g ™)

FE S 43 X [A]
HYP-MWL MPB-MWL
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