L
1ol
Microscopia chimica e meccanica di materiali
nanostrutturati

silvia.caponi@cnr.it
CNR-IOM Perugia- ITALY

/

- | AT
’ - 5\\ k§ / ‘:;:
p ¢ - w
B Ms&k atth'eE |'. h\l\‘g Wk d" CC BY-SA 3.0 FVZ\\'”/Z{\&’/.._. o~ "\\/“:’ 73
y nglish-lafiguage Wikipedia, - 10, : . kB,
attps://commons.wi imedia.org/w/index.php?chid=11668445 ' - DOI: 10.1039/c3sm50959a I/~ -

Silvia Caponi Nanotecnologiein Umbria Perugia 25-11-2021 @



e
lO"' Misura delle proprieta meccaniche
Y/

Definizione di Modulo elastico

o=F/A

0.2.% e=UI

https://it.wikipedia.org/wiki/Elasticit%C3%A0#/media/File:Metal_yield.svg
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..usando un laser

SAMPLE Spettroscopia Brillouin Spettroscopia Raman

- "8 g
2014, Dan Russell*

Detector &
analyzer

Scattered light

Illll
Stokes

wAs =w + Q
Anti-Stokes

QU# w
' Rayleigh

ay

ws = w — )

Incident
monocromatic beam

Animation courtesy of Dr. Dan Russell,
Grad. Prog. Acoustics, Penn State

S. Caponi, C. Canale, O. Cavalleri, M.Vassalli «Characterization tools for mechanical probing of biomimetic materials” SPRINGER book (2019)
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vibrational modes of molecules
Chemical properties - composition,
structure

thermally activated acoustic waves
Mechanical properties

S. Mattana et al. Nature Light: Science & Applications 7, 17139 (2018).
R. Mercatelli et al. Nature: Comms Biology 2 117 (2019), F. Scarponi et al. PRX 7, 031015 (2017)
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in situ raster-scan of micro-structured
composite material

two wool fibers embedded
into epoxy film
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Frequency (GHz)

Film metallici, ceramici, polimerici con applicazioni in campo energetico/acustico:
Isolamento termico/acustico, filtri ottici/acustici, coating protettivi
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Grafene
Nanotubi di carbonio

vedi
Presentazione: Dr. Igor Neri

Presentazione: Prof. F. Cottone
Stesso congresso

By Mstroeck at the English-language Wikipedia, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=11668445

https://commons.wikimedia.org/wiki/File:Graphene.svg
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A .. D. Schneider et al. Soft Matter (2013) 9, 9129
e DOI: 10.1039/c3sm50959a
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Mattarelli et al., Optical Materials 31 1362 (2009) 1 10 100 1000
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Mattarelli et al., Optoelectronics Letters 3, 188 (2007)
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Proteasi immobilizzate su matrici polimeriche per la degradazione delle biomasse
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{" C. Emiliani, E. Calzoni, A. Cesaretti, D. Fioretto, F.
\{ Cottone, A. Di Michele, S. Caponi, S. Tacchi
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Calzoni, E. et al. Covalent Immobilization of Proteases on Polylactic Acid for Proteins
Hydrolysis and Waste Biomass Protein Content Valorization.
Catalysts 2021, 11, 167. https://doi.org/10.3390/catal11020167
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