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Lignocellulosic nanomaterials: isolation, properties and potential application for heritage preservation
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Lignocellulosic nanomaterials, naturally derived nanoscale materials, have recently attracted significant
attention due to their excellent rheological, mechanical, thermal, and optical properties. Nanocellulose can be
extracted from lignocellulosic biomass through various chemical, biological, and mechanical approaches.
Depending on the isolation method and any chemical modifications applied, the resulting nanocellulose can
exhibit different properties tailored for diverse applications.

In this presentation, | will introduce several novel lignocellulosic nanomaterials with distinct functionalities.
One example is dialcohol nanocellulose, produced via periodate oxidation followed by borohydride reduction.
This material exhibits unique thermoplastic and rheological properties and can serve as an effective adhesive for
binding wood and various substrates.

Additionally, reactive deep eutectic solvents (DES) can be employed to isolate lignocellulosic nanomaterials
with excellent fire-retardant properties, attributed to surface modification of hydroxyl groups with ammonium
sulfate. Lignocellulosic nanomaterials also possess strong film-forming capabilities and exhibit rheological
properties suitable for 3D printing and constructing complex three-dimensional structures.

Finally, 1 will discuss the potential and emerging applications of nanocellulose in heritage preservation,
including reinforcement of historical documents, consolidation of paint layers, adhesives, furniture repair, etc.
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Effectiveness evaluation of silicone oil emulsion in-situ polymerization for dehydration of waterlogged
wooden artifacts
REI*
LR R

Organosilicon materials have shown potential as dehydration agents for waterlogged wooden artifacts. These
materials can polymerize under normal conditions to form polymers with favorable mechanical strength,
antibacterial properties, and aging resistance. However, the insolubility of most organosilicon hindered their
penetration into waterlogged wood, which may lead to an unwanted cracking. This study aimed to evaluate the
effectiveness of polydimethylsiloxane (PDMS) and hydroxy-terminated polydimethylsiloxane (PDMS-OH) with
low viscosity and moderate reactivity for dehydrating waterlogged wooden artifacts from the Nanhai No.l
shipwreck. Four surfactants ((3—aminopropyl) triethoxysilane (APTES), alkyl polyoxyethylene ether (APEOQ),
tri-methylstearylammonium chloride (STAC), and fatty alcohol polyoxyethylene ether (AEO)) and cosurfactant
composite systems were employed to transform the two kinds of water-repellent silicone oils into 8 groups of
highly permeable oil-in-water (O/W) emulsions. Under the catalysis of a neutral catalyst, in-situ polymerization
occurred within the wood cells. Group P2-2 formulated with PDMS-OH and APEO showed best efficiency in
maintaining the appearance of the wood during dehydration. The dehydrated wood exhibited a natural color and
texture with a minimal volume shrinkage rate of 1.89%. The resulting polymer adhered uniformly to the cell walls,

15



H E M KK £ 2025 FCO5. 3 AL =4 Bl i s

providing effective reinforcement to the wood cell structure. The weight gain rate of the wood was only 218%,
and the pores of the cell lumen were well maintained for future retreatment. This method effectively controlled the
sol-gel reaction process of the organosilicon and prevented damage to the wooden artifact during the dehydration
process. Moreover, the dehydrated wood samples only experienced a low weight gain of 17% at 95% relative
humidity (RH), indicating their great environmental stability.
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