Geo

nill

UNIL | Université de Lausanne A presentation for the workshop on gold traceability, UNIL., 02.05.2023



Who is GeoBlock?

®  GeoBlock is an independent Swiss Start-up, specializing in precious metals traceability.

B GeoBlock offices are located in Zirich, Switzerland and Medellin, Colombia (so far).

®  GeoBlock’s mission is to build and offer an affordable traceability solution, covering the entire gold production chain
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Our expertise:

Who is GeoBlock?

Switzerland:
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Dario Biedermann
Bruno Reqgli
Stephan Knecht
Pascal Aellig

Carlos Zapata

(Co-founder, Geophysicist ETHZ)
(Co-founder, Economist)
(Engineer/Entrepreneur ETHZ)
(Geochemist ETHZ)

(Lawyer for artisanal mining)
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The Transparency Problem in Mining
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The Transparency Problem in Mining
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We need to know the entire chain. How do we objectively capture the entire

production line and verify the origin cost-efficiently?



GeoBlock Fast Fingerprint Verification

XRF: Rapid X-ray fluorescence that yields the elemental distribution. Between 5 and 500 measurements per product needed.



G1: The Statistical Mine Profile

G1 statistically connects all x-ray scans of all products into a mine profile:
- G1 finds the most unique elements and element ranges for each mine
- 1 finds the optimal number of elements for each mine

- G171 incorporates the effects of the production

- (1 takes intra- and inter-mine variability into account

The output of G1 are benchmarking statistical values for easy feasibility testing of a new sample

The initial measurements for a mine profile only need to be done once — or again, if the geology changes over time
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GeoBlock Fast Fingerprint Verification
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. GeoBlock Fast Fingerprint Verification
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GeoBlock Fast Fingerprint Verification

The GeoBlock Fast Fingerprint Verification

= Requires a one-time profiling of chain.

= Can verify any product from that mine using instruments most companies already have

= Additional information: Production efficiency, gold/silver/etc. content, mercury usage, machine quality, etc.

= Most objective and autonomous solution on the market.

= Can be used to continuously monitor every product.
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d Case

Weight percentage [%]

example, Colombia

Elemental signature from mine El Vapor

102 4 Mine Pt
Sand
Concentrate
K Tails
10 4 L 100kg
100 4 - 10kg
10714 | - 1kg
102 4 = - 100g
1073 4 - 10g
1074 #Samples: 4665 F 19
Ag As Au Bi Cd Co Cr Cu Fe Hf Hg Ir Mn Mo Nb Ni Pb Pd Rb Re Sb Sr Ru Se Sn Ta Th
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# elements =LOD [%]

These elements fulfil the conditions for statistical testing for this specific dataset
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G1 — a case example

El Vapor, Mine
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These are the optimal elements and number of elements for statistical testing for this specific mine, chosen by G1
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G1 Fingerprints




GeoBlock’s objectives

Build up an independent global database for mines.
Help to simplify the legalization of precious metals mining.

Provide macro analysis of data for countries (prospection and environment).

Increase transparency for both governments and buyers of mining materials.

Increase countries’ volume of green and fair-trade gold.
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The Missing Piece for Blockchain

GeoBlock has an additional method for blockchain solutions

= We are highly complementary to blockchain solutions

=  We provide unique IDs for products before the doré bar, linking the virtual product to the real one



Our studies in Colombia

PROOF OF CONCEPT - REPORT.

We have conducted several studies in Colombia, acquiring the full
production profiles of three artisanal mines and up to ten other mines

partially.

Rapid ore fingerprinting and provenance
verification

Darip Biadermann, Pascal Aellig, and Oscar Davila

There is 2 lack of transparency in the artisnal gold production chain including sne or several mines, smelters, aggregators, logistics
and refiness. Solutions for tracing 2 doré bar wpstream using geochemical methods or tracers usually stop at the dore, where it has
been last melted or remeled. Thorough solutions for tracing 2 doré bar back to its former geology exist but come with immensz
costs and effore. We present  fast and for the firss time economically feasible pass/fail test for verifying, whether 2 doré bar fits
the geochemical signature of its former pealogy. The test inchades the crestion of 2 geochemical fingerprine of mine, insermediate
products and deré bar with handheld x-ray fizorescence instruments. Every following product from that mine can be verified wsing
the creazed fingerprint/profile of that mine. We also present two algorithms, G and G2, that allow susch 2 procedure within scconds
based an statistical methods, whers the user can define and tune an individual significance margin for the test

The procedusre and algarithms have been tested in Sauth America for three artisnal mines, two of which close to each other, one
further apart. The case study shows that the theoretical procedure works as intended and the test relts show an emor of around 3%
to the thearetically expected true positives and strangly varying vahues for false positives. An overview of statistical results is provided.
A fully implemented production chain adds additional value to all members of the chain. For example can a fingerprint be used for
blockchain sohstions to uniguely identify an object. The same identification also makes any tracers for logistics obsolete and could
be vsed in customs.

At this point we have acquired 19000 georeferenced elemental

distributions from XRF measurements.

Artisanal gold production and wading remains one of the
most obscure businesses in our society. The production
of a gold bar undergoes several production steps within
the mine and often other locations undl it gets raded and
shipped. At every step, provenance information gets lost
and altered, especially if the material iself pets remelted
one or multiple times. This is 2 problem, as interchange of
products often takes place before the production step of
a doré bar e.g. in form of concentrate or sand. In essence,

only tracing the doré bar gives little to no security to what
happened before. There is an increasing demand for trans-
parency and traceability from end customers, for which
this report propaoses a solution.

The final product in a country of origin is 2 so called doré-
bar, a rough gold bar, generally containing 30-98% of gold.
This gold bar arrives at refineries and often provides the
only source for geochemical information. Geoblock inter-
national AG {GeoBlock), a Swiss startup that specializes in
gechemical data analytics, argues that an overarching trac-

If interested, please read our study report of the most recent testing of the
GeoBlock Fast Fingerprint Verification using G1 version 1.0 and G2

version 1.0.

Geo m I



Contact

m International AG, Switzerland
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Geoblock International AG

Technoparkstrasse 1

8005 Ziirich R d f .t " l
Switzerland e a y O r a C | O n .
Tel. +41 41 500 11 46

www.geoblock.ch

info@geoblock.ch

Dario Biedermann, db@geoblock.ch
Bruno Regli, br@geoblock.ch
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