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PROJECT GOAL

Taking up the challenge of producing materials for applications in cultural heritage
conservation assuring healthcare safety and low environmental impact

DEVELOPING SUSTAINABLE AND SCALABLE
SYNTHESIS PROCEDURES FOR THE PRODUCTION SCIENTIFIC TOPICS

OF NANOMATERIALS . SURFACE SCIENCE AND

NANOSTRUCTURES
« CHARACTERIZATION METHODS OF
MATERIALS
NANOMATERIALS ENGINEERING

UN Sustainable development goals met by the nanoHERCULES
project




Ministero
dell’Universita

e della Ricerca

UNIVERSITA UNIVERSITA C“'I
4 DEGLI STUDI : :
di VERONA DELLAQUILA  (Consiglio Nazionale Universita
delle Ricerche Ca Fos.car'
Venezia
Department of Engineering Department of Industrial ICMATE (Padova) Department of
for Innovation Medicine and Information ISP (Messina) Molecular Sciences
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KEY POINTS OF THE PROJECT

- Development of alkaline earth hydroxides and metal oxide nanoparticles
for the conservation of cultural heritage

INNOVATIVE SYNTHESIS: sustainable, scalable, high-yield, in water, at room
temperature and without chemical additives
APPLICATION :

- on historic stone and buildings

- on cellulose artifacts for consolidation and protection

MULTIPLE FEATURES: consolidation + antimicrobial and antifungal properties
(addition of zinc and copper oxides)
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OBJECTIVES

IN SYNTHESIS IMPROVEMENT PROJECT KEYWORDS

« ONE-STEP SUSTAINTABLE PROCESS * NANOPARTICLE SUSTAINABLE

+ “GREEN ROUTE’ SYNTHESIS

« SCALABLE « GREEN METHODS

IN CONSERVATION APPLICATIONS + ECO-FRIENDLY AND LARGE-SCALE

« AESTHETIC - PRODUCTION AT LOW COST

« COMPATIBILITY « CULTURAL HERITAGE CONSERVATION
- PENETRATION DEPTH TREATMENTS

- MECHANICAL PROPERTIES « MATERIALS FUNCTIONALIZATION
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THE NANO MATERIALS

CHARACTERIZATION / ASSAYS

THE NANO-MATERIALS
PRODUCED AND STUDIED )

« PURE NANO CALCITE in water
« NANO CALCITE + IRON

« NANO CALCITE + ZINC

« NANO CALCITE + MAGNESIUM
with different DRYING and
FABRICATION procedures

CRYSTALLINE PHASES IDENTIFICATION
SIZE DISTRIBUTION AND MORPHOLOGY
STABILITY IN WATER

COMPATIBILIY COLORIMETRIC TEST
TOXICITY IN CELLS

ANTIMICROBIAL ACTIVITY

AGEING RESISTANCE (MICROORGANISMS,
SALTS AND LIGHT EXPOSURE)
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APPLICATION AND
PROPERTIES EVALUATION
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TIME SCHEDULE

1./2/3[4|8 /6. 7 8|9|10:11:12(13|14|115/16!17 18 19{20|21|22| 2324
WP1 (Project Management)
WP2 (Synthesis)
WP3 (NPs functionalization)
WP4 (Characterization)
WP56 (Upscaling evaluation)
WP6 (Application and evaluation)
WPT7 (Dissemination)

1° YEAR project




Ministero
dell’Universita
e della Ricerca

UNIVERSITA

di VERONA

Pl: DALDOSSO
Nicola

Total: 88.605 €

= | UNIVERSITA
DEGLI STUDI
DELL'AQUILA

Pl: TAGLIERI
Giuliana

Total: 127.704 €

Pl: TOMASIN
Patrizia

Total: 129.958 €

g g
Universita
Ca'Foscari
Venezia

Pl: CATTARUZZA Elti

Total: 95.114 €

Total funding:

441.381 €
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NPs SYNTHESIS

CaCl2+ 2R-OH = (Ca(OH)2){, + 2R-Cl MO additives
(Fe, Zn and Cu)
OH- cr
R 2 e
0 i O ZnNPs  Cu NPs
Separation
(CaCIz)"q g lon Exchonges fver Ca(OH)z l ) of the resin
O B o § Fe NPs
Nonr Na :
The final pure NPs in
CaClz aqueous solution . aqueous suspension
g Regeneration
3 ' _ of the resin
-Cl + - +
The anionic resin (R) R-Cl + NaOH = R-OH + NaCl Improoved multifunciontal
nanostructue



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10

