Article

Preservation of Money Art: Material Degradation and
Evaluation of Biopolymer Coatings as Protective Strategies

Andrea Macchia !, Irene Angela Colasanti 2%, Francesca Irene Barbaccia 3, Camilla Zaratti 12, Giuseppe Franchino ?,
Jessica Scarpelli !, Miriam Damiano ! and Federica Valentini 2

1 YOCOCU APS, via Torquato Tasso 108, 00185 Rome, Italy; aps@yococu.com (A.M.);

camilla.zaratti@students.uniroma2.eu (C.Z.); giuseppe.franchino@emec.it (G.F.); jessicascarpellil@gmail.com

(J.S.); miriam.damiano@hotmail.com (M.D.)

Sciences and Chemical Technologies Department, Tor Vergata University Rome (Italy), via della Ricerca

Scientifica 1, 00133 Rome, Italy; federicavalentini.chem@gmail.com

3 Department of Technological Innovation Engineering, International Telematic University Uninettuno,
Corso Vittorio Emanuele II 39, 00186 Rome, Italy

* Correspondence: ireneangela.colasanti@students.uniroma2.eu




The following legend summarises the terminology adopted for the assignment of the
main FTIR bands discussed throughout the Supplementary Materials:
e v:stretching

e 0O:bending
e o:rocking
e y:wagging

e T twisting

e ip:in-plane vibration

e op: out-of-plane vibration

® (+):increase in band intensity after ageing
e (-): decrease in band intensity after ageing
e (*): band shift after ageing

* am=amide
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Figure S1. FTIR spectra collected on red Posca applied to both non-aged and aged areas.
Applications are compared with both white and purple substrates, as they were applied to regions

with distinct characteristics (white for the non-aged side and purple for the aged side).
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Figure S2. FTIR spectra collected on yellow Posca applied to both non-aged and aged areas.
Applications are compared with purple substrate, as they were applied to regions same control

characteristics.
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Figure S3. FTIR spectra collected on white Posca applied to both non-aged and aged areas.
Applications are compared with purple substrate, as they were applied to regions same control

characteristics.
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Figure S4. FTIR spectra collected on pink Posca applied to both non-aged and aged areas.
Applications are compared with purple substrate, as they were applied to regions same control

characteristics.



Absorbance Absorbance Absorbance

Absorbance

1.0 COH+vCO
- vCOH+vCO
o — Control_ White|  .gyj0se  [vGOCHGEE i

i i ringvibra ion
i VvOH fingerprint o) cosidic

06 F \ring :

T 1200-800)™1
04 | \
0.2

0.0

1 |
Control_Purple s 3 867

08 E aromatic vCOz>
i 1427 T

vCO,>

0.6 - 1727 A
c=0

04

0.2

0.0

0.8 F

i 1734 >
0.6 vOH cH vC=0 1450 V&G

0.4
0.2
0.0
0.8
0.6
0.4
0.2

0.0
4000 3200 2400 1600 800

Wavenumbers (cm™)

Figure S5. FTIR spectra collected on light blue Posca applied to both non-aged and aged areas.
Applications are compared with both white and purple substrates, as they were applied to regions

with distinct characteristics (white for the non-aged side and purple for the aged side).
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Figure S6. FTIR spectra collected on blue Posca applied to both non-aged and aged areas.
Applications are compared with both white and purple substrates, as they were applied to regions

with distinct characteristics (white for the non-aged side and purple for the aged side).
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Figure S7. FTIR spectra collected on green Posca applied to both non-aged and aged areas.
Applications are compared with purple substrates, as they were applied to regions same control

characteristics.
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Figure S8. FTIR spectra collected on yellow Posca after CS/CNC6 coating application (black line),
after ageing process (red line), and after cleaning test on both non-aged (blue line) and aged (green

line) coating.
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Figure S9. FTIR spectra collected on blue Posca after CS/CNC3 coating application (black line), after
ageing process (red line), and after cleaning test on both non-aged (blue line) and aged (green line)

coating.
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Figure S10. FTIR spectra collected on green Posca after CS/CNC1.5 coating application (black line),

after ageing process (red line), and after cleaning test on both non-aged (blue line) and aged (green

line) coating.
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Figure S11. Raman spectrum collected on red Posca.
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Figure S12. Raman spectrum collected on pink Posca.
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Figure S13. Raman spectrum collected on white Posca.
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Figure S14. Raman spectrum collected on yellow Posca.
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Figure S15. Raman spectrum collected on light blue Posca.
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Figure 516. Raman spectrum collected on blue Posca.
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Figure S17. Raman spectrum collected on green Posca.
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Figure S18. Static water contact angle measured on the experimental banknote before and after

protective treatments. For each measurement, both non-aged and aged areas are shown.
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Figure S19. Black ballpoint ink section images before ageing, acquired on secondary electron (A); EDS composition (B); and
Ti (C), Na (D), C (E), Ca (F) distribution on sample.
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Figure S20. Black ballpoint ink section images after ageing, acquired on secondary electron (A); EDS composition (B); and
Ti (C), Na (D), C (E), Ca (F) distribution on sample.
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Figure S21. White Posca ink section images before ageing, acquired on secondary electron (A); EDS composition (B); and Ti

(C), Na (D), Al (E), Si (F) distribution on sample.
.

Tikal Na Kal_2 Cakal

Figure 522. White Posca ink section images after ageing, acquired on secondary electron (A); EDS composition (B); and Ti
(C), Na (D), Ca (E) distribution on sample.
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Figure S23. Blue Posca ink section images before ageing, acquired on secondary electron (A); EDS composition (B); and Ti
(C), Na (D), C (E) distribution on sample.
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Figure S24. Blue Posca ink section images after ageing, acquired on secondary electron (A); EDS composition (B); and Ti
(), Na (D), C (E), Ca (F) distribution on sample.
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Figure S25. Light blue Posca ink section images before ageing, acquired on secondary electron (A); EDS composition (B
and Ti (C), Na (D), C (E) distribution on sample.
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Figure S26. Light blue Posca ink section images after ageing, acquired on secondary electron (A); EDS composition (B); and
Ti (C), Na (D), C (E), S (F) distribution on sample.
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Figure S27. Yellow Posca ink section images before ageing, acquired on secondary electron (A); EDS composition (B); and
Ti (C), Na (D), C (E) distribution on sample.
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Figure S1. Yellow Posca ink section images after ageing, acquired on secondary electron (A); EDS composition (B); and Ti
(©), Na (D), C (E) distribution on sample.
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Figure 529. Pink Posca ink section images before ageing, acquired on secondary electron (A); EDS composition (B); and Ti

(C), Na (D), Ca (E) distribution on sample.
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Figure S30. Pink Posca ink section images after ageing, acquired on secondary electron (A); EDS composition (B); and Ti
(C), Na (D), Ca (E) distribution on sample.



MakKal_2 ClKal

Figure S31. Green Posca ink section images before ageing, acquired on secondary electron (A); EDS composition (B); and Ti
(C), Na (D), Cl (E) distribution on sample.
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Figure S32. Green Posca ink section images after ageing, acquired on secondary electron (A); EDS composition (B); and Ti
(C), Na (D), Cl (E), Cu (F) distribution on sample.
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Figure S33. Red Posca ink section images before ageing, acquired on secondary electron (A); EDS composition (B); and Ti
(C), Na (D), C (E) distribution on sample.
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Figure S34. Red Posca ink section images after ageing, acquired on secondary electron (A); EDS composition (B); and Ti (C),
Na (D), C (E), Al (F) distribution on sample.



