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Disclaimer
Forward-Looking Statements and Risks Notice
Except for statements of historical fact relating to Euro Manganese Inc. (“EMI” or the
“Company”), certain information contained in this presentation constitutes forwardlooking statements. When we discuss our costs and timing of current and proposed
evaluation; planning; development; capital expenditures; cash flow; working capital
requirements; and the requirement for additional capital; operations; revenue; margins
and earnings; future prices of electrolytic manganese metal, manganese sulphate and
other products; future foreign currency exchange rates; future accounting changes; future
prices for marketable securities; future resolution of contingent liabilities; or other things
that have not yet happened in this review, we are making statements considered to be
forward-looking information or forward-looking statements under Canadian law. We refer
to them in this review as forward-looking information.
The forward-looking information typically includes words and phrases about the future,
such as: plan, expect, forecast, intend, anticipate, estimate, budget, scheduled, believe,
may, could, would, should, might, and will. We can give no assurance that the forwardlooking information will prove to be accurate. It is based on a number of assumptions
management believes to be reasonable, including but not limited to the continued
operation of the Company’s exploration, evaluation and development activities, no
material adverse change in the market price of commodities and exchange rates, and
such other assumptions and factors as set out herein.
It is also subject to risks associated with our business, including but not limited to: risks
inherent in the mineral exploration and evaluation and mineral extraction business;
commodity price fluctuations; competition for mineral properties; mineral resources and
reserves and recovery estimates; currency fluctuations; interest rate risk; financing risk;
environmental risk; foreign activities; legal proceedings; and other risks.
If our assumptions prove to be incorrect or risks materialize, our actual results and
events may vary materially and adversely from what we currently expect as set out in this
review.
Forward-looking information is designed to help you understand management’s current
views of our near and longer-term prospects, and it is not appropriate for other purposes.
We will not necessarily update this information unless we are required to by law.
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PROJECT OVERVIEW

Project strategically located in the heart of Europe
Europe’s largest manganese resource hosted in tailings –
waste from a decommissioned mine
25-year project to produce ~50,000 tonnes per annum of
high-purity, battery-grade products
Recycling waste – No hard rock mining – no significant new
waste generation
Significant environmental benefits include contribution to EU
decarbonatization goals and cleanup of a longstanding source
of water pollution
Excellent infrastructure - rail, highway, gas pipeline, water and
power available on-site

Surrounded by Europe’s automotive industry, which
employs over 14 million people and is strongly committed
to electrification
€7 billion from EU to support Czech Republic’s recovery and
resilience plan, to address common European challenges by
embracing the green and digital transitions

Set to become Europe’s only primary producer of high-purity
manganese products
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PROJECT OVERVIEW

History of Chvaletice manganese deposit
1800s - First record of the presence of manganese and iron
minerals in Chvaletice village
1930s – Ore processing commenced

1951 - 1975 – Pyrite extraction (used for production sulfuric acid)
1975 - 1983 - Waste from pyrite operations created the three
existing tailings piles that form the Chvaletice deposit
1980s - Czechoslovakian state-owned battery producer Bateria
Slany conducted a survey to determine the feasibility of
manganese dioxide production
1989 - Work stopped after the change of the political regime
2014 - Mineral rights granted to a Czech group of companies
2015 - Rights consolidated to form a jointly-owned Czech holding
company Mangan Chvaletice, s.r.o.

2016 - Euro Manganese Inc. acquired 100% of Mangan
Chvaletice, s.r.o., which owns the exploration rights to the deposit
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PROJECT OVERVIEW

Aiming for best-in-class life-cycle performance
Recovery of manganese by recycling waste tailings from a mine
decommissioned in the 1970s
Remediation and rehabilitation of tailings, stopping environmental impacts
from leaking salts and metals into the local water courses
Planning to use 100% renewable, CO2-free power
Sourcing industrial water and steam from neighbouring power plant
Recycling of CO2 and hydrogen process emissions, as well as reagent
regeneration and recycling
Zero toxic selenium or fluorine used in process, unlike other manganese
production
No CO2 footprint from long-distance ore transportation: resource is adjacent
to process plant
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PROJECT OVERVIEW

Resource is well defined and uniform
98.3% of the Resource classified as Measured under
NI 43:101/JORC 2012
Cell 1

Easily treated manganese carbonate* tailings – cost
and environmental advantages
Resource model forms reliable basis for tailings
extraction plan and shows uniform distribution of
resource

Cell 3

Representative bulk samples collected with drill rig
supported extensive 2018/2019 metallurgical test
work and process design studies
Test mining program planned for 2022 in the context of
Demonstration Plant development

Cell 2
2017-2018 Drill Program
2017 drill holes
2018 drill holes

* Clean carbonate ores, most suitable for HP Mn production, are rare. Oxide ores require extra treatment and removal of impurities is challenging
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Robust process flow sheet
Using proven, conventional and commercial technologies
High quality product assurance, flexible, efficient and clean
Raw tailings
excavated and fed
into plant

Magnetic
separation

Leaching and
purification

Electrolysis = HPEMM
flakes

HPEMM dissolution, deep
purification &
crystallization = HPMSM
powder

Opportunities for additional value-added products.
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Project focused on two manganese products
High-Purity Manganese (HPM)
Not a commodity – a highly specialized product
Unlike the manganese ore that is used to make steel
and aluminium alloys, agricultural soil supplements,
food supplements, pigments, batteries and more
High-purity manganese
sulphate Monohydrate

High-purity electrolytic
manganese metal

(HPMSM >99.9% purity)

(HPEMM >99.9% purity)

The manganese product
used by most lithium-ion
battery makers
Will account for
approximately 2/3 of
Chvaletice production

Challenging to produce battery-grade HPM sustainably

Used by some precursor
producers who prefer to
make their own manganese
sulphate solution

Will account for
approximately 1/3 of
Chvaletice production

Additional, bespoke products under evaluation.
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MARKET OVERVIEW

Customers and regulators committing to sustainable, traceable, local supply…
OEM, battery & cathode-makers
BASF: “We in BASF have always believed in having the supply of key raw materials in
close customer proximity. We believe that local production and local content for
battery materials are key to ensure a resilient and sustainable supply chain.”
Volkswagen/Bosch: “Setting out to establish a fully localized European supply chain
for e-mobility made in Europe certainly marks a rare opportunity in business history.”
Stellantis: “The Company intends to maximize the full value of the battery life cycle
through repair, remanufacturing, second-life use and recycling, as well as ensure a
sustainable system that prioritizes customer needs and environmental concerns.”

Regulators
European Battery Alliance and European Raw Materials Alliance are stepping up
activities to mobilize funding and streamline permitting procedures for battery raw
materials projects.
Establishment of green battery supply chain with mandatory green procurement,
including responsible sourcing and minimum levels of recycled content.
EU’s “Fit for 55” legislative package is setting the stage for profound transformation.
In the future, the EU will allow only the greenest batteries, made with the greenest
raw materials, to be sold in Europe.
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EMN in Summary
Heart of Europe, Czech Republic
Access to modern, reliable infrastructure at site
Rehabilitation of historical mine tailings, which contain Mn resource
Resource and processing co-located
Strong support from governments and local communities
50Kt production per year for 25 years based on NI 43:101/JORC 2012
First step in building a multi-asset manganese platform
Well-funded and on track for FID in early 2023
Aim to have best-in-class environmental performance
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PROJECT OVERVIEW

Target project timelines
2022

2023

2024

2025

2026

1. DEMONSTRATION PLANT
Transport, Install & Commissioning

Customer samples & ongoing supply chain qualification

Available for testing other feedstocks

2. DEFINITIVE FEASIBILITY STUDY

3. ENGINEERING, PROCUREMENT, CONSTRUCTION MANAGEMENT STRATEGY

Responses to RFQs and finalize study

Tender docs & bid process

Detailed engineering, construction, commissioning

4. PERMITTING PROCESS
Final EIA Report submission

EIA Public Review Period
Land planning permit & construction permit

Operational permits

5. FINANCING
Customer off-take contracts

Project Financing

Note: Timelines are subject to change based on the definitive feasibility study, permitting and EPC strategy outcomes
11

PROJECT OVERVIEW

Demonstration plant is a key next step,
with large sample production H2 2022

Demonstration Plant is 7X scale-up of EMN’s successful
Pilot Plant
Assembly and cold-commissioning completed, with final
inspection and acceptance expected to be complete by March

Filter press

Czech site delivery of Demonstration Plant modules targeted
for April, with installation and commissioning scheduled for
completion in August 2022
Demonstration Plant designed to produce large-scale product
samples
Demonstration Plant is a key step on the path to supply chain
qualification of Chvaletice high purity manganese products
55% of first year’s Demonstration Plant capacity has been
allocated to five major international HPM customers (ongoing
discussions and negotiations with other potential customers)

Thickener units
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PROJECT OVERVIEW

Feasibility study, approvals, and off-take discussions are progressing well

#3 ORE
STOCKPILE

Physical progress on feasibility study (FS) is more than 80%
complete with final report expected in mid-2022
Tender and bid process well underway for power, reagents
and equipment

#1 ORE
STOCKPILE

Environmental and Social Impact Assessment (ESIA) filing
targeted in 2022
Off-take discussions and negotiations continue with
potential customers, including cathode, battery and
automotive companies

Original pilot plant has been restarted to produce small
product samples, helping to accelerate off-take supplychain qualification

#2 ORE
STOCKPILE

PROCESSING PLANT
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PROJECT OVERVIEW

Strategic relationships to facilitate off-take and project financing

Equity investment of
CAD$8.5 million to support
Chvaletice development
Environmental, Social &
Governance Policy is
progressive and in keeping
with international best
practices
EMN’s ESG standards were
validated by a third-party due
diligence review

Euro Manganese
shareholders
Facilitating offtake
agreements with European
customers
Assisting with project funding
from Europe-wide and
regional grant programs, as
well as European project
finance and economic
development banks

Working to facilitate the
expansion/creation of
European sources of raw
materials
Membership of 700
organizations

Collaboration designed to
develop applications of
high-purity manganese in
next-generation battery
cathode active materials
(CAM)

New public-private
Sustainable Battery Materials
Fund set to invest ~ 400
million euros in 10 projects
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EMN in Summary
Unique status as a waste-to-value recycling & rehabilitation
project with local and global environmental benefits
Largest manganese resource in Europe
Set to become Europe’s only primary producer of high-purity
manganese products and a key component of the local battery
supply chain
Exceptional quality, battery-grade products
Strong project support from local communities and governments
Project has support of EU-backed organizations EIT InnoEnergy
and the European Bank for Reconstruction and Development
Well-funded and on-track for completion of all site and technical
work required for a final investment decision in early 2023
ESG focus: Uncompromising standards
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LEACHING OF COPPER FROM CHRYSOCOLLA
BY MONOETHANOLAMINE−AMMONIUM SALT SYSTEMS
2

Copper sulfide ores → the most extracted Cu minerals
(80% of the global Cu production)

Chrysocolla

❑ (Cu,Al)2H2Si2O5(OH)4·nH2O
❑ Potential economic value → high Cu content

Challenge:
▪ No response to conventional flotation
▪ Dissolution in acids forms silica gel

Why leaching in
monoethanolamine (MEA)?
✓ Alkaline condition → preventing silica gel formation
✓ Bifunctional → readily available to coordinate copper ions
✓ High boiling point → preventing evaporation losses
Leaching of Cu from Chrysocolla by MEA-Ammonium Salt Systems

(Re)mining Symposium, 18 May 2022

Preliminary leaching in MEA-ammonium salts
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Lixiviant

Cu (wt%)

Fe (wt%)

Pure MEA

8.2 ± 1.4

0.2 ± 0.0

MEA-(NH4)2SO4 1 M

4.1 ± 0.5

0.1 ± 0.0

MEA-(NH4)2CO3 2 M

27.6 ± 0.8

0.2 ± 0.0

MEA-NH4Cl 3 M

35.4 ± 1.0

0.5 ± 0.0

✓ MEA-NH4Cl 3 M showed highest Cu extraction
✓ MEA reaction with Cu is hypothesized to form
[Cu(MEA)4]2+, and chloride from the salt acts as a
complex-stabilizing counter anion

Leaching of Cu from Chrysocolla by MEA-Ammonium Salt Systems

(Re)mining Symposium, 18 May 2022

Leaching Optimization in MEA-NH4Cl 3 M
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❑ Leaching temperature is a decisive parameter for achieving high Cu extraction

Leaching of Cu from Chrysocolla by MEA-Ammonium Salt Systems

(Re)mining Symposium, 18 May 2022

Copper Recovery
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Counts

Sulfide precipitation of chrysocolla leachate
❑ Precipitant: 10 % v/v (NH4)2S (20 wt. % solution in H2O)
❑ Time: 1 h
❑ Stirring speed: 1000 rpm

Temp
(°C)

Cu Precipitation
Efficiency (%)

25

98.4 ± 0.4

40

99.8 ± 0.1

60

99.9 ± 0.1

75

99.3 ± 0.3

Cu was precipitated as
CuS (covellite)
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Leaching of Cu from Chrysocolla by MEA-Ammonium Salt Systems

(Re)mining Symposium, 18 May 2022

Conclusions
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❑

MEA-ammonium salt systems showed potential to extract Cu from
chrysocolla (without the formation of silica gel)

❑

Leaching temperature plays an important role

❑

Cu can be recovered as CuS by the addition of (NH4)2S

Leaching of Cu from Chrysocolla by MEA-Ammonium Salt Systems

(Re)mining Symposium, 18 May 2022
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Thank You!
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Towards more sustainable mineral processes:
cellulose nanocrystals as collectors in froth
flotation
1Feliciana
1University

Ludovici, 2Robert Hartmann, 1Henrikki Liimatainen

of Oulu, 2Aalto University

Re-mine symposium
18 May 2022, Leuven
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http://etn-sultan.eu

Case study and flotation approach
Neves Corvo

Commercial collectors

Direct flotation

Xanthate
Sulfidic
minerals

Silicates

Amines

Pyrite

Carbonates

▪ Sulphides floated and separated from the
Silicates

gangues

Indirect flotation

Others

▪ Silica or silicates floated and separated
2

from the valuable minerals

▪

Represent a risk for the environment

▪

Cellulose a new sustainable alternative

▪

New cellulose-based chemicals for
froth flotation of silicates and sulfidic
minerals

Cellulose: a new renewable resource for mining chemicals

▪

Renewable and abundant
polymer
▪ Can easily be functionalized
▪ Biodegradable

Two main families of nano-sized cellulose
CNF (cellulose nanofibres) elongated and flexible nanofibrillar morphology; width 2-5
nm, length from 100 nm to several mm
CNC (cellulose nanocrystals) rod-like individualised cellulose nanoparticles; width 5-6
nm, length from 70-130 nm
3

Functionalization of cellulose nanoparticles through an aqueous silylation reaction
Amine containing CNCs for pure quartz microflotation

Thiol containing
cellulose
nanofibers (CNF)
for chalcopyrite
and pyrite
flocculation [1]

▪ Optimize the silica recovery
▪ Target a higher content of

amino groups on the CNC
surface
[1] A. L. C.B. de Carvalho, F. Ludovici, D. Goldmann, A. C. Silva, H.
Liimatainen, Silylated thiol-containing cellulose nanofibers as a bio-based
flocculation agent for ultrafine mineral particles of chalcopyrite and pyrite,
Journal of Sustainable Metallurgy 7, 1506-1522 (2021)

4

Fig. 1 Flotation of quartz in a Hallimond tube

On going
▪ Interfacial and chemical-physical studies
▪ Optimize the microflotation of the silicates and

sulfidic minerals

To conclude
▪ The cellulose nanoparticles have been successfully

functionalized
▪ The thiol containing CNFs efficiently interacts with

chalcopyrite and pyrite minerals
▪ Cellulose is a promising sustainable resource in the

mining industry
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CONTINUOUS SCANDIUM SUPPLY
FROM TIO2 PIGMENT PRODUCTION & BAUXITE RESIDUES
FOR THE EUROPEAN INDUSTRIES
The EIT ScaVanger (2021-1/2024)and Scaleup projects 2022-112/2024
Total budget: 6 M€ including partner co-funding

Scale up

Beate Orberger (CATURA Geoprojects)

1
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Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

Challenges for Europe’s growing SCANDIUM markets
(green H2 production, 3D printing, Solid State Lasers, 5G, Chips,
AlSc-alloys for lighter metals…)

Scale up

Scandium: a critical metal for the EU
no production and/or continuous
supply in/for EU!

2

Today’ supply: EU depends 100% on imports
- China: 66% (from TiO2 industry + REE production)
- Philippines, Kazakhstan, Ukraine: 34%
(from Ni-laterite tailings, Uranium production waste)
EU Goal: strategic independence from imports at competitive prices!
Forecasts Sc2O3 market uptake:
EU: 30 tpy (< 1 tpy at present) – World: 350 tpy (2026)

Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

SOLUTIONS for Europe: NEW URBAN Scandium Mines in Europe

TiO2 producers:
KRONOS, TRONOX 1.5 million tons/year
à Sc from FeCl2 solution
Aluminium producer
MYTILINEOS 7-8 million tons/year BR

Scale up

T

3

T
K
K

à Sc from bauxite residues

Total Scandium
Production for EU
M
equivalent Sc2O3: 45 tpy
> 2025
Solvent Extraction - Ion Exchange - Al thermo reduction
Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

Scandium Products provided by ScaVanger Company
Intermediate
product

Sc-Oxide

Sc-Fluoride

Al-Sc-N

5G thin films

Al-market & 3D printing

Scale up

SOFC/SOEC & 5G application

Sc-Hydroxide

Sources: https://www.sciencedirect.com/topics/engineering/solid-oxide-fuel-cell-systems h https://www.computerwoche.de/i/detail/artikel/3546183/1/2673730/EL_mediaN10013/
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https://scandiummining.com/scandium/scandium-faq/

Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

Business Model

Target price (Sc2O3):
below or equivalent to chinese products
At present <1000 US$/kg
Product II
Sc oxides
Sc2O3

Scale up

Product III
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Product I
Sc hydroxides
Sc(OH)3

Sc fluoride
ScF3
Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

RECOMMENDATION
Europe must take the excellent opportunity to participate in the market growing for a
metal in its infancy. Scandium is unique in this sense!
Its applications are related to innovative technologies.
Players from both supply and demand side are emerging.
In the context of the actual (geo) political situation (supply from China, Ukraine,
Kazaksthan), and the remilitarisation of air-and space forces, a re evaluation of future
scandium demands is already ongoing.

Scale up

Europe is actually paying attention: It is up to all of us to capture the leading position by
establishing both a robust supply chain, and an innovative applications range.
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We must reach independancy for scandium supply to become a leader in technologies
for reaching sustainable energy transition and digitalisation
(Re)mine concept will play a pivotal role in this effort
www.scavanger.eu; www.scaletechnology.eu

Pitches Q&A
The projects involved in organising this event have received funding from the European
Union’s EU Framework Programme for Research and Innovation Horizon 2020 under Grant
Agreement No 776846, No 812580, No 776473 and No 821159.

Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

V

ORE

VANADIUM and GALLIUM
RECOVERY from BAYER LIQUOR

V

ORE

Gallium and Vanadium production in EU and Worldwide
Alumina Production Europe

Worldwide

Ga production:

•
•

Is from Bayer liquor and zinc residue
Challenge: BL must have no/low Vanadium content

•

For BL with high V content: Ga/V co-extraction → not economically viable
route for Ga extraction

Today EU is 100% dependent on V

imports

Currently, no

commercial solution is available that can extract
Vanadium (V)
from Bayer liquor (without altering the quality of the Bayer liquor)
Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

V

ORE GOAL
Develop and upscale an

innovative metallurgical process
e x t r a c t i o n and v a l o r i z a t i o n

Va n a d i u m ( V )

and G a

llium (Ga)

(bauxite processing) in

that enables the

of purified

as by-products from the

Bayer process

alumina refineries

Regenerable solid phase extraction Sorbent and Process at high pH

•

Selective for Vanadium recovery

• High alkaline stability
(long life performance and no leaching of elements
which can alter the quality of the Bayer liquor)

Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

Bayer Liquor (BL) results from bauxite processing at the alumina refinery
Alumina Production Europe

The Greek BL contains:
• 100 – 200 ppm V
• ~ 250 ppm Ga

• pH ≥ 14
• Currently Ga is not extracted
due to the high V content

Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

V

IMPACT

ORE

1) New source of V supply in EU
Vanadium Products
(>98% purity)

BUSINESS
MODEL

METAL
PRODUCTS

PROCESS

2) Economically viable Ga extraction
Gallium Products
(> 5N purity)

SORBENT

Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

Thank you!
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Contact: https://kic-valore.eu/en
Dr. Elena Seftel

Dr. Bart Michielsen

elena.seftel@vito.be

bart.michielsen@vito.be

Unit Sustainable Materials Management
VITO NV | Boeretang 200 | 2400 Mol

Re-MINE Extractive Waste: a new business – 17th-18th May 2022, Mechelen, Belgium

Recovery of valuable metals from dilute
hydrometallurgical leachates by ion flotation
Panagiotis Xanthopoulos

18/05/2022

Remediation and reprocessing of
sulfidic mining waste
Opportunities
• Valuable metal content
• Valorization and re-use of residual matrix for other purposes (e.g. ceramics)
• Lower exploitation and comminution costs than primary ores

Challenges
• Development of novel environmentally friendly and economically viable
metallurgical systems

https://www.lithiumamericas.com/corporate/#about

Ion flotation- Separation mechanism
• Simple and suitable method for
treating dilute aqueous feeds
(leachates or effluent)
• Low energy consumption and
small space requirements
• However most researchers are
focusing on synthetic solutions
and are neglecting the
regeneration and re-use of
surfactants

Recovery of copper from ammoniacal
leachates

• Selective separation of Cu over Zn from
dilute ammoniacal leachates with SDS as
collector
• Over 85% Cu recovery efficiency
• Strip of Cu from foam phase and
regeneration of SDS by a
solvometallurgical approach
• Similar performance of regenerated SDS

P. Xanthopoulos, D. Kalebić, N. Kamariah, J. Bussé, W. Dehaen, J. Spooren and K. Binnemans, J. Sustain. Metall., 2021, 7, 1552-1564
P. Xanthopoulos and K. Binnemans, J. Sustain. Metall., 2021, 7, 1565-1574

Recovery of lead from chloride
leachates

• Selective separation of Pb over Zn from
Cu-depleted chloride leachates with
CTAB as collector
• Pb recovery > 99% after 8 stages

P. Xanthopoulos, S. Bevandić, J. Spooren, K. Binnemans, F. Kukurugya. RSC Adv., 2022,12, 2351-2360

Conclusions

• Successful implementation of ion flotation under realistic conditions
• Efficient and selective separation of Cu and Pb over Zn in alkaline and acidic
leachates
• Solvometallurgy as a tool for regenerating the collector
• Promising results at lab scale but studies should be extended to a larger scale

Acknowledgments
• Prof. dr. Koen Binnemans
• dr. Jeroen Spooren
• dr. Srećko Bevandić
• Nor Kamariah
• SOLVOMET Colleagues

https://solvomet.eu
https://kuleuven.sim2.be/
Contact: Peter Tom Jones (LinkedIn profile)

The research leading to these results has received funding from the European
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AQUEOUS LEACHING OF TUNGSTEN FROM SCHEELITE AFTER
MW-ASSISTED FUSION WITH A LOW-MELTING EUTECTIC ALKALI
HYDROXIDE SALT SYSTEM
Stef KOELEWIJN, Elena M. SEFTEL, Bart MICHIELSEN, Jeroen SPOOREN*
(Re)Mining Extractive Waste symposium, 17-18 May 2022, Mechelen, Belgium
The TARANTULA project has received funding from the European Union's EU Framework Programme for
Research and Innovation Horizon 2020 under Grant Agreement No 821159 - https://h2020-tarantula.eu/

Tungsten
2

Highest economic importance of all CRMs

74

W
tungsten

Scheelite minerals

Sources:
Tungsten Carbide Inserts and Drills by Cronimet Holding GMBH
Scheelite Minerals by Saloro

MW-assisted alkaline fusion – water leaching
3

Mixing material

Fusion in MW furnace

Leaching in water

(NaOH, KOH)

Oxides of W
→
Insoluble Ca/Fe salts

Na2WO4 , K2WO3

→ WO42- , NbO3- , TaO3-

Starting material and fusion reaction
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Element SALORO intermediate ore
mg/kg ds
Al
49500
As
20400
Ca
21800
Fe
48200
K
28200
Mg
2120
Na
13400
P
6660
S
25300
Si*
322000
W
36700

Process optimisation
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Conclusions
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• MW-assisted alkaline fusion of low-grade scheelite was studied
• Fusion in an eutectic NaOH:KOH lowers the fusion reaction temperature
• MW-heating allows for very fast heating and short reaction times
• Formed Na/K-tungstate salts readily dissolve in water at low temperature and
in short times
• At optimised conditions 95% of W was extracted
• Species that form oxyanions, e.g. S, P and As are co-extracted
• Matrix elements (Al, Ca, Si, Fe) did not dissolve
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