E coatings Moy

Supplementary
Improving the Protective Properties of Shellac-Based Varnishes

by Functionalized Nanoparticles

Maduka L. Weththimuni 2, Chiara Milanese !, Maurizio Licchelli '2*, Marco Malagodi 23

1 Dipartimento di Chimica, Universita di Pavia, Pavia 27100, Italy;
madukalankani.weththimuni@unipv.it (M.L.W.); chiara.milanese@unipv.it (C.M.)

2 Centro Interdipartimentale di Studi e Ricerche per la Conservazione del Patrimonio culturale, CISRiC,
Universita di Pavia, Pavia 27100, Italy; marco.malagodi@unipv.it

3 Dipartimento di Musicologia e Beni Culturali, Universita di Pavia, Cremona 26100, Italy

* Correspondence: maurizio.licchelli@unipv.it; Tel.: +39-0382-987-936

a b

b a 20

2

E E

> S

2 Y £ TSNt NN

ﬂii 1 10 100 1000 10000 'H‘ 1 1000 10000

Citation: Weththimuni, M.L.; Mil- Size (d.nm) Size (d.nm)
anese, C.; Licchelli, M.; Malagodi, M.
Improving the Protective Properties
of Shellac-Based Varnishes by Func- c d
tionalized Nanoparticles . Coatings b
2021, 11, 419. https://doi.org/ — ] :

S T e
10.3390/coatings11040419 < 5"

2 £

£ ! IR SUPRRTRTIN: SRR | 1 (S SO
Received: 6 March 2021 z
Accepted: 1 April 2021 ; ; ot ; ; H

01 1 10 100 1000 10000 01 1 10 100 1000 10000
Published: 4 April 2021 )
Size (d.nm) Size (d.nm)

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional Figure S1. Dynamic light scattering (DLS) analyses of synthesized nanoparticles (NPs) and

claims in published maps and insti- 3-glycidoxypropyltrimethoxysilane (GPTMS)-capped NPs, respectively: (a) ZnO; (b) ZnO-ES;
tutional affiliations. (c) ZrO_; and (d) ZrO -ES.
2 2

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license
(http://creativecommons.org/licenses

[oy/4.0/).

Coatings 2021, 11, 419. https://doi.org/10.3390/coatings11040419 www.mdpi.com/journal/coatings



Coatings 2021, 11, 419

20f3

Figure S2. Scanning electron microscope (SEM) image of ZrO2> NP displaying hexagonal shape.
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Figure S3. Insoluble fractions (%) of the varnish films in EtOH.
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Figure S4. Differential scanning calorimetry (DSC) profile obtained for plain shellac.
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Figure S5. DSC profile obtained for ZnO-ES-SH.
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Figure S6. DSC profile obtained for ZrO:-ES-SH.

Figure S7. Optical microscope images of treated wood specimens at the end of the fungi test: (a) shellac (SH); (b)
ZnO-ES-SH; (c) ZrO2-ES-SH.



