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KABSTRACT: Nanocellulose, a renewable biomaterial made of nanoparticles of cellulose, has found in the last 20 years ah
application in a number of fields thanks to its remarkable mechanical, optical and barrier properties [1][2]. These have
now raised the interest of the conservation community [3] and might present an efficient alternative to current paintings
consolidation practices. The nanocellulose treatment was assessed following a nano- to macroscale strategy. Treatments
deposition (FEG-SEM), canvas mechanical reinforcement (DMA-RH, AFM), treatments adhesion (AFM) and canvas
response to moisture uptake (DEA-RH) were investigated on untreated and treated canvases. The results establish
procedures for the first assessment of canvas/nanocellulose interaction and give a first assessment on the treatment
Kefficiency for canvas reinforcement.
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Fig. 1: Canvas samples and nanocellulose used for the tests:
AFM image of a Nanocellulose fibrils (CNF) (A), reinforcement
treatment  strategy with order of application (B) and
nanocellulose solution at 1%w/w on canvas sample (C).
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Fig. 2: Changes in storage modulus (E’) shown for a non-
treated cotton canvas subjected to RH variations (20-60-
20%RH cycles, change at 4%RH min).

DMA allows mechanical testing at controlled
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%RH and T°C. Canvas in uncontrolled :

\ environments is usually subjected to RH and T ~ /
\\ variations in its life-time. //
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Fig. 3: Nanocellulose film observed on a cotton canvas fibre after \\ /
treatment (SEM image, x2500) ~_ STIFFNESS ADHESION 7
DEA (Dielectric Analysis) ( \

The frequency dependence of the dielectric constant €’, and
the loss factor for the sample were measured over a

frequency range 0.3,1,3,10 and 30Hz. The manner in which
€ varies with frequency indicates whether conductivity
(g”cond) or dipole relaxation (¢”’dipole) processes dominate,
and the former were found to do so. Differences in
conductivity values for samples treated with different NC
consolidation formulations then indicate whether treatment /’
resulted in more hydrophilic or hydrophobic behaviour. , /

Selection of nanocellulose functionalization, solvent,
concentration in solution and application strategy.
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: : Assessment of the nanocellulose depth of penetration
| I} and the mechanical reinforcement achieved after
: : treatment from fibre to fabric level.
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Evaluation long-term  behaviour of
\ Nanocellulose-treated canvases

CONCLUSIONS: \
The various analyses carried out have raised the complexity of the study of canvas properties study and
its characterisation. The need for testing procedures integrating the physico-chemical properties of
canvas is crucial for an exact and meaningful assessment of canvas consolidation using Nanocellulose
and its functionalized forms.

The evaluation of the immediate and long-term effect of these formulations on canvases reinforcement
will provide a solid foundation for future “in context” studies of nanocellulose-treated canvases. )
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