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Research topics

Comprehensive characterization of mineral deposits:

» Development of genetic models (i.e., formation
mechanisms in the frame of regional geology).

» Optimization of the mineral production (better knowledge
of the mineralized facies, the deportment of major
commodities and trace elements, etc).

Deposit types and Related CRMs:
Zn-Pb(Ge) and V deposits (sulfides and oxidized ores)
Bauxite (AI-REE-Sc-Ga) and Ni-Co-Sc laterite deposits
Volcano-sedimentary Li-B deposits
Granite-pegmatite Li-Rb-Cs deposits
Clay-hosted mineral systems

Porphyry-Cu and epithermal systems

vV v v v v v Vv

Hydrothermal vein systems (F-Ba-REE)




Research workflow

U:[i] Geological survey and sampling (with the support of portable instruments)

Mineralogical and geochemical analyses (in-house facilities: XRD, ICP-OES,
SEM-EDS, Mass. Spec., etc)

Ko~

~— : :
— Modelling of multiple source data

> Development of genetic models

|dentification of targeting features for the requested scopes (e.g., significant

element association, mappable mineral assemblage)
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Germanium in the Zn-Pb Florida Canyon project (Peru) 1€ Xeae
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Germanium in the Zn-Pb Florida Canyon project (Peru) Fl@Xe
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Mineralogy and textures of the Zn-ore minerals (optical microscopy).



Germanium in the Zn-Pb Florida Canyon project (Peru) Fl1@Xae

Principal Component Analysis on 4632 samples from 70 drill cores.
Variables: Pb, Zn, Fe, As, Ba, Ca, Cd, Ge, Mg, Mn, K, S, Al, Ag and Cu
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Rare Earth Elements in the southern France bauxite deposits
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Rare Earth Elements in the southern France bauxite deposits

(a) nucleus of a hematitic oolite, (b) boehmite-rich clasts, (¢) boehmite oolite, (d) goethite crusts and dendrites
(bright) between the Al-hydroxides oolites (dark), (e) detrital xenotime and rutile, (f) authigenic cerianite.




Rare Earth Elements In
the southern France
bauxite deposits
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Rare Earth Elements in _ Al B
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Lithium in volcano-sedimentary

deposits: The Jadar project (Serbia)
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Geology and features of the Jadar lithium deposit (Putzolu et al., 2025)
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Lithium in volcano-sedimentary g i RioTinto
deposﬂs The Jadar prOJect (Serbla)
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Lithium in volcano-sedimentary
deposits: The Jadar project (Serbia)
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Multiscale hyperspectral remote sensing .QRQN

UNIONE EUROPEA

Fonds Simiste Bwenes

PRISMA

EnMAP

applied at mineral deposits
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Multiscale hyperspectral remote sensing .RF;QN
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Exploration tools for volcano-sedimentary

lithium deposits: The McDermitt project (USA)
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Geological map of the McDermitt caldera (Corrado et al., 2025).
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LFT

Li-bearing volcanic glass (ca. 70 wt% SiO,) + high pH fluids

|

hectorite (ca. 55 wt% SiO,) + ca. 15 wt% SiO, excess (amorphous silica)

Sketch of a volcano-sedimentary lithium S
(Putzolu et al., 2025)



Exploration tools for volcano-sedimentary LFT ‘@QN JINDALEE
lithium deposits: The McDermitt project (USA)
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Exploration tools for volcano-sedimentary
lithium deposits: The McDermitt project (USA)
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In-situ hyperspectral mapping of (@) (©)) PNRR Project - GeoSciences IR
hydrothermal mlnerals
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In-situ hyperspectral mapping of (@) (@) PNRR Project - GeoSciences IR
hyd rothermal minerals ALLUMIERE QUARRY (Italy) 3D modelling
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Industrial minerals and CRMs in Quaternary volcanic
rocks of the Campania region (ltaly)
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Conclusions

@ Comprehensive knowledge of mineral deposits is fundamental for critical mineral targeting.

|ﬁ Multivariate statistical analyses applied at the evaluation of mineral deportment can be
useful but must be supported by data obtained through standard mineralogical methods.

New hyperspectral satellite and proximal sensors produce data much more accurate than
older systems, also allowing to detect chemical variations in specific mineral phases/groups.

&

It is always necessary to validate the data with control samples.

(((

= A solid knowledge of the minerogenetic model is required for the correct interpretation of the
data.
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