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http://www.robominers.eu/

0 Objective

e Enable EU to access to strategic mineral raw materials from domestic
resources

e Exploit mineral deposits which are not economic by traditional mining
e Too small, too deep, difficult to access

e Develop a bio-inspired, modular and reconfigurable robot-miner

e Capable of navigating and performing selective mining — underground, in
flooded environment
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Specific objectives

Construct a fully functional modular robot miner prototype capable of
performing selective mining

Validate all key functions of the robot-miner to a level of TRL-4.

Design a mining ecosystem of expected future upstream/downstream raw
materials processes via simulations, modelling and virtual prototyping

Use the prototypes to study and advance future research challenges on

 scalability, resilience, re-configurability, self-repair, collective behavior, operation
in harsh environments,

e selective mining,
e production methods, as well as for the
* necessary converging technologies on an overall mining ecosystem level.
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Concept

Robot parts (modules) are sent
underground via a borehole

Self-assemble to form a fully
funcional robot

Use specialised sensing devices to
detect ore

Using ad-hoc production devices,
they produce slurry that is pumped
out



Geological background - review of relevant mineral deposits
- Ranking ore deposit types by their suitability for ROBOMINERS -
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Database of deposits relevant for ROBOMINERS

e Data collection from 17 countries
by EFG’s LTPs
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magnitude, geographycal,
geological information

e Number of sites: 1547

e Data will be visualised, available
from the project website from July
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0 Mining scenarios

e Abandoned mines and operating mines
with known remaining unfeasible
sections (no need for full recommissioning &g
or dewatering of the mine.)

e Ultra depth (in Europe deeper than
1500m). A large diameter borehole will be
drilled from the surface to the deep-
seated deposit.

e Small deposits uneconomic for traditional
mining (no need for development of any
mine infrastructure)

https://www.juniorminingnetwork.com



European outlook: potential targets in the European

metallogenic belts

- Pracarm btian terranes (=0.95 Ga)

[ ]Precam brian terranes (=0.85 &), concealed

European metallogenic belts: — [——

[ rish-seottish Caledonides
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e East European Craton (Fennoscandian Shield)

e (Caledonides (Scandinavia, British Isles)

e Variscides (Iberia — SW-England — France —
Germany — Czech Republic — Poland)

e Alps - Carpathians — Balkans — Dinarids

Plant et al. 2005




East European Craton - Fennoscandian Shield
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0 Caledonides - Scandinavia

© Base and precious metal deposits

e Mostly base and precious metal deposits ok e

® Fe deposits

Pb-Zn-Cu-Ag-Ag-As-Sb (abandoned and S A e i
operating mines)

North Allantic

e Abandoned mines: Kongsberg silver district,
Ag-Hg-Sb vein mineralisation. 80 mining
sites, 1623-1958

e Ultra depth: Alum Shale: U, Mo, Ni, V, As,
/n, Cd, Pb, REE; at 7 km depth in Denmark!

e Fen Complex: Fe-Nb-REE, Ni-Cu-PGE — only
exploration
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Caledonides - British Isles

Abandoned mines, operating mines, @i S y
small deposits: —_—

Ireland — Zn-Pb-Ag, numerous vein-type
deposits

Scotland — minor importance.

Au, Ag: Tyndrum (reopenlng an old
mine)

B lapetus Suture

Davidheiser-Kroll et al. 2014

https://www.geograph.org.uk/photo/3439597




0 Variscides - Iberian Peninsula

Abandoned mines and operating
mines with unfeasible sections

 |berian Pyrite Belt: 240x70km
e VMS type deposits

 Mined from 8th century BC

e Cu, Pb, Zn, Ag, Au (Sb, Bi, Co)

e Originally 2000 Mt ore, still has 400
Mt left to exploit

IBERIAN PYRITE BELT

Main Geologic Units

S DOMINGDS

Aljustrel Castro Verde Neves Corvo Mertola

https://en.wikipedia.org/wiki/lberian_Pyrite_Belt



0 Variscides - from SW-England to Poland
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Abandoned mines, small deposits:
e Cornwall: Sn, Cu (W, Zn, Ag, As), mining .

from 2000 BC = g
e Erzgebirge: Sn, Ag, Li, W, U; 800 years of '

Variscan Europe:

mining. Cinovec: Li B rrecarnan
e Many abandoned base metal mines from C 3 Wnsmn

= @  Polymetallic deposits
(W-Au-As; As-Sb-Au

Spain to Poland (Rammelsberg)
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Ultra deep: _—
e Kupferschiefer: from England to Silesia
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Bauer et al., 2015

Foresudetic Monocline
Fault zone of Middle QOdra




Polymeltallic Pb-Zn-Ag-Au:
e.q. skam, low-sulphidation
polymedallic vein and carbonate
replacement, and high-sulphidation,
massive sulphide
Matamorphoganic minecalisations
{siderite, magnesite, talc)

- Mecgene volcanic and plutonic rocks

Qligocene-Neogene basins

ABCD orogen

Tertiary Inner Carpathian - Alping
metallogenetic bell

Oligocena - Miocena Serbomacedonian -
Rhodope matallogenatic belt

Late Cretacecus (Apuseni - Balkan) Banatite
magmatic-metallogenetic bell ("Banatite bell”)
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Fhodope metallogenic province

serbomacedonian metallogenic province

Cre mineralisation styles
Violcanogenic Massive Sulfides (VIME)
Ph-Zn vein and replacement deposits

‘ein deposits

4 romo

Lkarmn deposits

Balkan Peninsula

Abandoned mines and
operating mines with
unfeasible sections:

Chelopek, Bulgaria: 40
Mt 1.1% Cu and 3.1 ppm
Au ore since 1959

Albania: PGE bearing
podiform chromite

https://authseg.wordpress.com/2016/12/18/293/
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