Controlled lignin oxidation and hemicellulose
deacetylation inside beech wood

Context and objective

Acetyl groups in hemicellulose such as xylan and aromatic lignin in the wood cell wall confer hydrophobicity and rigidity to wood. Oxidizing
lignin and deacetylating hemicellulose would lead to modification of hygroscopic and mechanical properties of the cell wall. Peracetic acid
(PAA) is known to react selectively on phenolic groups. It was used in the single step pulping process (Westin et al. 2021). Our goal is to have

control on lignin oxidation and hemicellulose deacetylation reactions on bulk wood by just filling the wood pores with chemical using PAA and
an alkaline solution.
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Lignin omdatloun * Recovery of oxidized lignin
MEthOd A) Wood slices were impregnated with 42% PAAfor 2hat 70° €, then Method: After the reaction, the oxidized substances were extracted at PH 10

washed at pH 10, dried in atmosphere and analysed (figures 1 and 3). . o .
B) Lumen of 4 mm thick bulk wood was filled with 30% PAA and Kept at 70° Cfor 1, 2, VS0 (R 0 el () oz In e ety

3 and 4 h and washed at pH 10, dried in atmosphere and analysed (figures 2 and 4). - No aromatic substances rt.ecovered after 42% PAA
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ngnln unlt P treatmant - Lignin was oxidized to non-aromatic compounds such as muconic acid
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Figure 1: FT-IR spectra of oxidized (green) Figure 2: FT-IR spectra of wood samples treated . .
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Figure 3: '3C CP/MAS spectra of oxidized (green) Figure 4: 13C CP/MAS spectra of wood samples 30 2 48
and untreated (purple) thin wood slices treated with 30% PAA for different reaction time \ /

Hemicellulose deacetylation .
Method: wood slices were impregnated with 1% NaOH solution and left at room PersPethes
temperature for 1 h, washed with distilled water and dried in atmosphere.
Lumen of 4mm-thick wood was filled with NaOH solutions of different
concentrations, left at room temperature for 1 h, washed, dried and divided in

two parts for FT-IR analysis. Xylan unit 2 “’
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Figure 6: FT-IR spectra of wood Figure 7: Normalized FT-IR intensities of C=0 band at 1733

slices treated with 1% NaOH. cr_n'1 of wood s_Iice t_reated with 1% NaOH solution for _ Figure 9: Adsorption isotherm
different reaction time (left) and of block wood treated in o T Al CleeEa e heedh
N 5 A . Figure 8: SEM images of untreated, treated and compressed \
NaOH solutions of different concentration (right) wood
beech wood
Thin wood slices can be totally deacetylated with 1% NaOH solution.
There is a gradient of NaOH concentration inside the bulk wood leading to a Treated wood can be compressed up to 60% Deacetylated wood adsorb two
heterogeneous deacetylation when NaOH solution < 5% was used, probably without presenting cell damage times more moisture than raw
due to the affinity between sodium ions and the cell wall (Schwarzkopf, 1932). wood
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