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Ariel view of site.

Ariel view of the drilling on site.

Drilling on site.

Platinum Group Metals

e PGMs—platinum, palladium, rhodium,
ruthenium, iridium, and osmium—are
prized for their catalytic, chemical, and
physical properties

e They are critical to emissions
reduction, hydrogen fuel cells,
electronics, medical devices, and
advanced manufacturing

e South Africa supplies approximately
70% of global platinum, 35% of
palladium, and 81% of rhodium
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accelerating DFS activities and preparing for a final
investment decision. This momentum, combined
with supportive PGM market fundamentals, has
been reflected in our share price performance and
growing institutional interest.”

Baxter added that strong global appetite
for high-quality, responsibly developed critical
mineral projects was evident during recent
engagements, including the Future Minerals
Forum in Saudi Arabia.

PGM market drivers

PGMs have experienced a dramatic reversal in
fortunes, rebounding strongly from the 2023-2024
price slump. Platinum has outperformed most other
metals in 2025, rising more than 100% year-on-year
and reaching record highs in early 2026, frequently
exceeding US$2 000-US$2 800 /oz.

Palladium has also staged a strong recovery,
increasing by more than 50%, while rhodium
continues to support higher basket prices for
producers.

Demand for PGMs remains anchored in the
automotive sector, where catalytic converters
account for more than 80% of palladium and
rhodium demand and approximately 40% of
platinum consumption. Additional demand drivers
include stricter emissions regulations, growth
in hybrid vehicles, industrial applications, and
expanding hydrogen fuel cell technologies.

Emerging demand from data centres,
electronics, Al infrastructure, and hydrogen power
is tightening supply and providing longer-term
price support.

“With gold prices at record highs, investors
are increasingly turning to platinum jewellery,
particularly in China and India,” says Odendaal.
“Looking ahead, demand from data storage and
Al-related technologies is expected to grow
significantly. Platinum and ruthenium are used in
hard disk drives, while hydrogen applications will
continue to expand.”

He adds that the automotive industry’s shift
toward hybrid vehicles is positive for PGM
demand, as hybrids require higher PGM loadings
than traditional ICE vehicles.

Supply constraints and outlook

Despite strong demand, South Africa’s PGM
industry—which accounts for 70-90% of global
platinum reserves—faces significant structural,
economic, and logistical challenges that have
constrained production.

“Looking ahead, we expect further tightening in
the PGM market, particularly given the deferral of
ICE phase-out timelines,” Odendaal says. “Major
producers such as Valterra Platinum, Impala
Platinum, Sibanye-Stillwater, Northam Platinum,
and Ivanplats are well positioned, and Southern
Palladium looks forward to joining their ranks.” N



Platinum watch designs are on the uptick

Platinum jewellery fabrication in Europe grew by an estimated 6% in 2025, recording its fifth consecutive year
of growth, with the price differential between platinum and gold providing a tailwind. A further boost came from
watchmakers, with Swiss watch hallmarking increasing by 28% year-on-year and 3% year-on-year in the second

and third quarters, respectively.

Chronométrie Ferdinand Berthoud selected platinum
as its metal of choice for a new watch to celebrate the
75th anniversary.

ncreasingly, European luxury watch
houses have been turning to platinum,
and last year saw a plethora of new
designs incorporating
platinum, which is widely-
regarded as the
pre-eminent metal
for fine jewellery.
In watchmaking,

when it unveiled its new Oyster
Perpetual Land-Dweller collection.
Crafted from 950 platinum, itis o ered
in two sizes, 36 mm and 40 mm,
incorporating a platinum
case and bracelet with
adial in ice blue
—acolour that
Rolex reserves

Platinum jewellery
fabrication in Europe grew

platinum is ) - for watches
valued due to its yan.es '|ma.e ol " made of this

. . recording its fifth consecutive -
purity, density T prestigious
and because it zfie;ro irom t’WI Ietprlce metal.
does not oxidise. |dere|nd|a gd\./veentp.a: "_]u(;" Meanwhile,
Rolex, Chopard, and goidproviding a taitwind. Chronométrie
A. Lange & S6hne, Ferdinand

Berthoud selected

platinum as its metal

of choice when launching
a new watch to celebrate

the 75th anniversary of its partnership

with Ahmed Seddiqi, a renowned

watch retailer in the Middle East. Its

Vacheron Constantin, ’ ,

Chronométrie

Ferdinand Berthoud,

Cartier, and Parmigiani are

among the brands that have recently

introduced new platinum watches.
Rolex included a platinum watch

Chronometre FB 3SPC.3-4 features a
42 mm platinum case.

Seven-year high: Global jewellery
demand for platinum increased by 7%
year-on-year in 2025 to 2 157 koz, its
highest level since 2018, with platinum’s
price discount to gold being a key driver.
Growth was experienced across most
markets, especially China, although the
market in India faced weakness as US
tari s negatively impacted demand from
platinum jewellery exports. N
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l The PGMs Industry Day brings together major

and junior producers, end users, analysts,

investors and sector specialists.

PGMs Industry Dy returns with sharper

focus on dialogue and decision-making

As platinum group metals (PGMs) navigate a period of price volatility and renewed strategic importance, the
quality of industry conversation has never mattered more. Against this backdrop, the 9th edition of the PGMs
Industry Day, hosted by Resources 4 Africa, takes place on Thursday 19 March 2026, at the Johannesburg Country

Club, Auckland Park.

The PGMs Industry Day will be
chaired by industry veteran
Bernard Swanepoel.

idely regarded as one of the most credible

and high-value gatherings on the South

African mining calendar, the PGMs Industry

Day brings together major and junior
producers, end users, analysts, investors and sector
specialists for a day of informed, candid discussion.
Rather than broad commentary, the event is known
for its depth, o ering delegates direct access to the
people shaping decisions across the PGMs value
chain.

Chaired by industry veteran Bernard Swanepoel,
the 2026 programme will tackle the issues currently
influencing sentiment and strategy in the sector.
Discussions will explore the outlook for PGMs over
the next 12 months, CEO-level perspectives on
industry direction, insights from emerging and junior
producers, and how investors are assessing basket
prices in a changing global market.

Importantly, the agenda will also examine
future demand drivers, from the evolving role

18 MODERNMINING  www.modernminingmagazine.co.za | March 2026

of PGMs in automotive applications to growth
in industrial uses linked to energy transition
technologies, emissions control and hydrogen-
related solutions. The status of South Africa’s
chrome and ferrochrome sector will also be
unpacked, recognising its close operational and
economic link to PGMs mining.
What sets the PGMs Industry Day apart is
its emphasis on meaningful engagement. Both
in-person and virtual platforms are designed to
facilitate focused networking, informed debate
and practical insight, making it a must-attend
event for decision-makers looking for substance.
Sponsors and Mining Industry Partners for the
2026 PGMs Industry Day include Accenture, DRA
Global (Lead Sponsors); African Rainbow
Minerals, Implats, Minerals Council South
Africa, Valterra Platinum (Mining Industry
Partners); Enaex Africa and Hatch, with Auramet
International as Sponsor. N



EXPLORATION

Council for Geoscience & BHP enter MoU

he MoU outlines and establishes a
framework for impactful collaboration
as it pertains to joint exploration
initiatives, research projects and
publications. Through this collaboration,
CGS and BHP will explore opportunities
to work together in areas including
geoscientific research, data processing,
and the modernisation and management
of geoscience data.

The agreement has potential to
deliver significant value to the sector
by transforming geoscientific data into
actionable insights. This will enable more
informed decision-making, derisked
exploration, improved sustainability
outcomes and increased discovery
e ciency. Furthermore, the MoU will
enable both parties to contribute
important geoscientific data to the Open
Subsurface Data Universe (OSDU),
traditionally known for its oil and gas
data hub, and strengthen its mining and
mineral data repository. Once the data is
digitised through this partnership, CGS
will make the data available to the public.

The collaboration aligns with CGS’s
goal to accelerate digital exploration
through data, information and knowledge
sharing, which will democratise access
to geological data on a large scale,
unlocking opportunities for aspiring
miners, researchers and industry
stakeholders.

Commenting on the signing of the
MoU, Chief Executive O cer of CGS,
Mosa Mabuza said: “We are pleased to
have signed an MoU with BHP, a global
mining company that has a proven track
record in investing in critical minerals
such as copper. This agreement will
enable us to collaborate closely with
BHP’s Generative Exploration team
in identifying potential new mineral
opportunities worldwide. The extensive
geological data held by CGS is central
to this partnership and creates a rare
opportunity to unlock new insights and
advance exploration e orts both locally
and internationally”.

BHP Group Exploration O cer, Tim
O’Connor added: “With the advent of
advanced computing, leveraging legacy

The Council for Geoscience (CGS) and BHP recently entered a Memorandum of Understanding (MoU) that seeks to
advance South Africa’s economic development through collaborative geoscientific research and exploration.

COUNCIL FOR GEOSCIENCE

I
8
5

The MoU establishes a framework for impactful collaboration as it pertains to joint exploration initiatives, research projects
and publications.

data stands as one of the largest areas of
latent value in the search for new mineral
deposits. Ultimately, new discoveries
need new ideas, and new ideas come
from the combination of capability
and the integration of existing and
new data. South Africa has an
incredibly rich mining history
with a wealth of knowledge
and data that we can
seek to make available to
new technologies in the
service of discovery both
here in South Africa and
across the broader region”.
The MoU represents
a shared commitment for
collaboration that advances
digital exploration, knowledge

sharing and the responsible use of

geoscientific data to support South Africa’s

mining and economic development
objectives. N

66

The extensive
geological data held by CGS
is central to this partnership
and creates a rare opportunity
to unlock new insights
and advance exploration

efforts both locally and
internationally.
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FINANCE AND INVESTMENT

Sean Wade, CEO of Power Metal
Resources, the cornerstone
investor in Minestarters.

Minestarters founder, Marcel
Nally, led Moxico Resources to a
billion-dollar valuation.

(}

How tokenisation could unlock billions for early-

stage mining

Power Metal Resources, listed in London, is a project
incubator that targets 12 commodities across four
continents.

i 7
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Over $200 billion is invested in mining each year, but less than 2% of that reaches early-stage exploration projects,
despite this being the phase that potentially offers the greatest return on investment. This is partially an issue of
access, with junior explorers increasingly turning to royalties, streaming rights and off-take partnerships in the
absence of traditional financing options like equity markets, leaving capital trapped in slow, illiquid channels.

hese alternatives, although viable, are not particularly
accessible to a wide base of investors and are often
reserved for large institutions and specialist funds, leaving
the industry with a fundamental problem. Demand for critical
minerals is expected to more than double by 2030, requiring
a substantial number of new mines to come into production
across commodities, and yet, in 2024, capital raised by junior
and intermediate miners dropped to its lowest point in five years,
according to BDO. Therefore, the big question is how can the
industry close this deficit whilst funds for finding the next major
deposit are shrinking?
That's where a new, innovative startup is stepping in
with a potentially game changing solution. Minestarters,
and cornerstone investor Power Metal Resources, are
bringing decentralised finance to the mining industry with an
institutional-grade, blockchain-enabled tokenisation platform
that provides an e cient and transparent funding model for
natural resources exploration and development, bridging the
gap to capital.
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By acquiring Minestarters tokens, investors will be able to
obtain access to an institutionally curated portfolio of projects.
As these projects advance, the Minestarters platform captures
and distributes their real-world value growth, directing essential
funding to a pipeline of prospective assets not limited by
commodity or jurisdiction. This is known as Real-World Asset
(RWA) tokenisation, linking digital liquidity directly to tangible
mining assets.

Funds are collected in vaults on the Minestarters platform,
each vault containing a diversified ‘basket’ of exploration
and development investment opportunities. If the vault
target capital raise is achieved by the cut-o date, the funds
are o -ramped and deployed by a custodian entity into the
opportunities detailed in the vault. Investors receive vault
tokens representing proportional economic rights in each
basket. All proceeds: royalties, revenue share, exits, or other
cash flows, are routed through a Revenue Participation
Agreement (RPA) and distributed on-chain back to the vault.
Put simply, the vault token price increases with the value of



the asset base. ‘Smart contracts’ — to which each transaction is
executed through - create a level of capital discipline that does
not exist in traditional early-stage mining project finance.

This is both innovative and significant because it opens
early-stage mining investment to a global investor base,
with lower minimum commitments, and a fully liquid market.
Anyone, anywhere, can invest or cash out whenever they
like, meaning that soon, early-stage mining finance will be
accessible to all. What's more, rather than backing a single
project or being tied down to specific commodities, vault tokens
are tied to a portfolio of mining ventures across geographies
and commodities, whilst transparent smart contracts remove
uncertainty and ambiguity. This de-risks an investor’s portfolio
by diluting the impact of an individual commodity down cycle.

Power Metal Resources is itself a project ‘incubator’ that
develops a diverse portfolio of early-stage projects internally
and through strategic joint ventures, creating value through
the sale or IPO of projects when advanced. The company has a
strong, proven track-record of crystallisation success, recently
selling its remaining stake in Guardian Metal Resources,
realising 11.8 times return on its original investment. Power
Metal Resources has also showcased its ability to deliver value
through its joint venture agreement with UCAM, known as
Fermi Exploration, progressing key exploration work across a
portfolio of uranium licences.

Founded by Marcel Nally — co-founder of Moxico Resources,
now a billion-dollar copper producer in Zambia — Minestarters
brings the operational credibility of a proven mine builder.
Combined with Power Metal Resources’ expertise in project
incubation, Minestarters is well placed to instigate and grow its
project portfolio. Sharing a distinct synergy in project incubator
business models, the two companies are well positioned as
strategic partners, connecting Power Metal’s proven project
pipeline with Minestarters’ digital capital engine, aligning
traditional exploration success with new investor access.

Power Metal Resources has made an initial investment of £1
million for 35% with the option to increase to 49% for a further
£2 million, should certain milestones be hit. Commenting
on the partnership, Power Metal Resources’ CEO, Sean
Wade, reinforced that “this investment will provide greater
opportunities for existing shareholders and potential token-
holders to share in our crystallisation success, whilst giving us
exposure to a more extensive pipeline of prospective assets
than available through traditional financing methods.”

The projects that are most likely to see benefits from this
model are those that sit in overlooked or underexplored
regions, where the right funding framework could help
realise the full potential of the assets. Africa has seen a
disproportionate amount of divestment and underinvestment
due to factors such as wars, coups, political instability, and
resource nationalism, diverting investment away from the
continent even as evolving global demand trends have
redirected capital towards previously underexplored regions.
Over the past decade, exploration has fallen across Africa
whilst historic exploration e orts have yielded some of the
world’s best resource deposits, according to the Centre for
Strategic & International Studies. And between 2012 and
2024, gold exploration in Africa’s top exploration destinations
— Ghana, Burkina Faso, Mali, Tanzania, and South Africa — fell

Minestarters is looking to reshape mining finance through RWA tokenisation.

by an average of 72.76%. This is not an isolated fact for gold
exploration — diamond and other mineral exploration have also
seen a similar decline across African jurisdictions.

From an African perspective, a shift in how mining projects
are financed, moving towards a more liquid tokenisation
system, poses several potential advantages. As alluded to,
traditional financiers have tended to overlook certain African
regions, preferring jurisdictions that are determined to be more
‘stable’. By aggregating projects through a single, diversified
treasury, Minestarters reduces jurisdictional concentration
risks and attracts global investors back into frontier regions.
Increased investment in early-stage projects should allow
Africa, and indeed other parts of the world, to unlock a greater
proportion of its abundant natural resources, which for years
have remained underutilised, contributing to economic growth.

“Minestarters is bringing liquidity to one of the last illiquid
asset classes — mining exploration.” — Marcel Nally, Founder of
Minestarters.

The global RWA tokenisation market expanded from $8.6
billion at the start of 2025 to over $25 billion by mid-year — a
260% surge in six months. Standard Chartered forecasts that
the market could reach $30 trillion by 2034. Minestarters
and Power Metal Resources, as the first to bring this method
of funding to the mining industry, are gaining a first-mover
advantage to establish themselves at the forefront of this new
financing frontier. It is their goal to target at least 1% of the $200
billion mining investment market within five years.

Exploration remains the lifeblood of the mining industry.

By merging real assets with digital liquidity, Minestarters and
Power Metal Resources are redefining how capital flows into
discovery. N
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OPEN-CAST MINING

In surface mining operations, tyres represent one
of the highest operating costs after fuel.

Leveraging mining tyre management to reduce

costs and emissions

Leading tyre service provider, Kal Tire, and tyre manufacturer, Michelin, recently
released a joint white paper outlining how improved mining tyre management
can deliver both cost savings and measurable emissions reductions.

he white paper, Unlocking Hidden Synergies: How to Leverage Mining Tyre

Management to Deliver Cost Savings and Emission Reductions, explores practical,

data-driven strategies that enable mining operators to reduce Scope 1 and Scope

3 emissions while lowering operating costs. These gains can be achieved through
extended tyre life, reduced fuel consumption and improved productivity—without the
need for major capital investment.

According to the authors, mining companies worldwide are facing increasing
pressure to meet production targets while contending with rising fuel costs, equipment
downtime, and growing regulatory, stakeholder and environmental expectations. Tyre
management, they argue, remains a largely untapped opportunity for improvement.

In surface mining operations, tyres represent one of the highest operating costs
after fuel. They also play a significant role in a mine’s carbon footprint through vehicle
fuel consumption (Scope 1 emissions) and value-chain impacts (Scope 3 emissions).

“When tyre management is reactive or inconsistent, it often results in premature
wear, higher fuel consumption and unnecessary emissions,” the paper notes. “By
contrast, proactive and predictive tyre strategies—developed collaboratively with
OEMs, tyre manufacturers and service providers—are increasingly using advanced
technologies to deliver measurable improvements in cost e ciency, productivity and
sustainability.”

Cutting operating costs while lowering carbon emissions

In open-pit mines, loading and haulage activities account for as much as 50—60% of total

operating costs, making tyre preservation and lifecycle management critical to profitability.
After fuel, tyres are one of the most expensive consumables. A large mine can

use around 900 mining tyres annually, representing millions of dollars in operating

expenditure.
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Poor tyre management practices—
such as underinflation, incorrect
tyre selection and inadequate
maintenance—can trigger a cascade
of ine ciencies, increasing fuel
consumption and, in turn, Scope 1
emissions.

Michelin’s Life Cycle Assessments
show that 70—90% of a mining tyre’s
environmental impact occurs during
its use phase, largely due to the
fuel required to move heavy haul
trucks. Crucially, because tyre design
and condition directly influence
performance, operators have significant
control over this emissions source.

Kal Tire’s Maple Program, validated by
SCS Global Services, enables mine sites
to quantify tyre-related emissions and
demonstrates how lifecycle strategies—
such as tyre repair and retreading—can
reduce demand for new tyres and
minimise waste and emissions.

Miles Rigney, Senior Vice President
of Kal Tire’s Mining Tire Group, said:
“Smart tyre management delivers dual
benefits: reduced operating costs
and progress toward emissions and
sustainability goals. Mines don’t need
to choose one over the other—they
can achieve both. As stakeholders



10 x 40-TON WHEEL
LOADERS

FITTED WITH 20 x 29.5R25
KAL TIRE REMOULDS

TYPICAL CARBON
SAVINGS VS. NEW: 102
TONS CO2 (66%)

OIL SAVINGS VS. NEW:
1677 LITRES (10 BARRELS)

#
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(62%)
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RETREADS ULTRA TREAD CONVENTIONAL REPAIR ULTRA REPAIR
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HAUL TRUCKS

USING 20 x 59/80R63 ULTRA
REPAIRED TIRES

TYPICAL CARBON SAVINGS
VS. NEW: 373 TONS CO2
(87%)

OIL SAVINGS VS. NEW:
8050 LITRES (50 BARRELS)

increasingly demand cleaner operations, tyre strategies
represent a high impact but underutilised opportunity.”

Selecting the right tyre for site conditions

Tyre selection plays a critical role in maximising tyre life and
reducing total cost of ownership. Matching tyre compounds to
operating conditions is essential.

For example, long-distance hauls on smooth roads in hot
environments typically benefit from heat-resistant compounds.
In contrast, cut-resistant compounds are better suited to shorter
hauls in abrasive, rocky conditions where damage risk is higher.
Other compounds are designed to improve traction in wet or
soft ground.

“In extreme mining environments, tyre design and quality
are paramount,” said Adam Murphy, Senior Vice President
of Michelin’s Mining Tire Business Line. “By analysing data
on tyre performance and site conditions, manufacturers can
continuously optimise innovations that influence tyre life, load
capacity, speed, heat resistance and energy e ciency. Energy-
e cient rubber compounds allow tyres to run cooler, reducing
rolling resistance and improving fuel e ciency.”

An example is the Michelin XDR 4 SPEED ENERGY™ tyre,
expected to launch commercially in 2026. Compared with the
Michelin XDR 250 C, it delivers 3.6% better fuel e ciency—
equating to savings of around 5 300 gallons of fuel, or around
US$24000 per haul truck annually.

Technology-driven improvements in tyre performance
Beyond tyre pressure monitoring systems (TPMS) like MICHELIN
MEMS 4, emerging technologies such as haul road analysis, fleet
diagnostics and smart loading systems are enabling real-time tyre
monitoring and management.

Autonomous tyre inspections using thermal imaging,
Al-powered recognition software and advanced analytics can
identify issues without removing trucks from production unless
intervention is required. This approach supports targeted
maintenance and extends tyre life. At a copper mine in Chile,
Kal Tire’s TireSight autonomous inspection system reduced
inspection-related downtime by 20%.

Haul road design and maintenance also have a significant

impact on tyre life and fuel e ciency. Services such as
MICHELIN Better Haul Road, along with GPS- and satellite-
based tools like VBOX, assess road quality and driver behaviour
to identify areas where poor conditions or aggressive driving
increase tyre wear and fuel consumption. These insights allow
operators to make targeted improvements that optimise routes,
reduce tyre damage and lower fuel use.

Site severity studies provide further insight into how road
conditions, loading zones and operational practices a ect tyre
performance. In one technical analysis at a North American
iron ore mine, Michelin identified a mismatch between
tyre specifications and operating conditions after the site
experienced an 18% drop in productivity. The analysis revealed
slower cycle times and increased tyre-related downtime,
underscoring the importance of data-driven tyre selection.

Together, these technologies support predictive maintenance,
autonomous haulage readiness and lower-emission fleet
performance—key pillars of the mine sites of the future.

“Operational adjustments—such as choosing the right tyre
compounds, maintaining proper inflation and optimising haul
road design—can deliver substantial environmental and financial
benefits, while also improving site safety,” Murphy added.

Reducing Scope 3 emissions through repair and
retreading
Leading manufacturers such as Michelin design mining tyres to
be durable, repairable and retreadable, allowing for significant
lifecycle extensions without compromising safety or performance.
This approach reduces total cost of ownership and lowers Scope
3 emissions associated with manufacturing and raw material use.
Kal Tire estimates that repairing ten ultra-class haul truck
tyres using its KalPRO" Ultra Repair service, rather than
purchasing new tyres, can reduce costs by up to 87%, save
373 tonnes of CO- emissions and eliminate the need for
approximately 8 050 litres (50 barrels) of oil.
“Tyres are strategic assets,” Rigney concluded. “With
the right management, they contribute to both financial
performance and environmental resilience. Strong collaboration
between mine operators, tyre manufacturers and service
providers is key to unlocking these next-level benefits.” N
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ENVIRONMENTAL, SOCIAL AND GOVERNANCE (ESG)

[lya Epikhin.

Amer Hage Chahine.

Calls for a moratorium on commercial seabed
mining have gained significant traction.

Seabed mining at a crossroads: Balancing opportunity

and environmental risk

By llya Epikhin and A mer Hage Chahine, Arthur D. Little

Regulatory uncertainty
The framework required for large-scale extraction — known as
the Mining Code — is still incomplete. Earlier optimism, especially
following political signals from key countries, including a US
presidential decree in April expressing support for resource
exploitation, has yet to translate into regulatory approval. While
the United States has not ratified the Law of the Sea and is not
part of the ISA, it remains a major player in global discussions.
The ISA has not yet adopted exploitation regulations, with
environmental safeguards forming the core of the debate.
Negotiations continue to reflect a divide between states
prioritizing commercial opportunity and those advocating for
precautionary pauses or moratoria.

The moratorium debate

Calls for a moratorium on commercial seabed mining have gained
significant traction, with support from more than 35 countries
worldwide. These governments argue that, until the scientific
understanding of deep-sea ecosystems improves, mining

could cause widespread and potentially irreversible ecological
harm. Key concerns include sediment plumes, biodiversity loss,
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The global seabed mining industry is at a crossroads. Despite decades of research, exploration missions, trial
harvesting tests, and technological innovation, commercial exploitation has yet to officially begin. After the most
recent International Seabed Authority (ISA) summit in Kingston, Jamaica, in July, the sector remains in a state of
uncertainty, caught between the promise of deep-sea resources for the green energy transition and concerns over
potential environmental damage to fragile ocean ecosystems.

ecosystem disruption, and carbon release from the seabed.
Data on deep-ocean environments are largely collected by

exploration companies under ISA contracts. Scientists onboard

these expeditions conduct environmental assessments,

often publishing research derived from company-provided

resources. While this collaboration has increased baseline

knowledge, critics highlight potential conflicts of interest

and gaps in independent verification. Consequently, the role

of independent scientists and environmental organisations

remains central to the debate.

Nations driving seabed mining

Despite environmental concerns, several countries remain
committed to advancing seabed mining. These include China,
Russia, India, Japan, and South Korea — nations with significant
financial and technological investments in the sector.

Japan and South Korea are particularly notable for
combining upstream exploration with downstream processing
investments. Industrial groups in these countries are
developing technologies to convert polymetallic nodules into
metals critical for electric vehicles and battery production,



securing long-term supply of nickel, cobalt, manganese, and
copper.

Countries taking a cautious approach
In contrast, countries such as the United Kingdom, Mexico, Peru,
and New Zealand have expressed skepticism or opposition. While
environmental protection is the stated concern, these positions
also reflect economic realities: nations without advanced
technological capabilities are more inclined to advocate caution.
The debate, therefore, is not solely environmental. It also reflects
strategic positioning in a future resource economy: technologically
advanced nations push for regulatory progress, while others use
environmental caution as leverage to maintain influence.

ISA exploration contracts and resource targets
Currently, 30 out of 31 ISA contracts remain active, though overall
momentum has slowed. India submitted two new applications in
2024, both pending approval. Some nations, including Russia,
have scaled back ambitions due to cost and feasibility concerns,
relinquishing parts of their exploration areas.

Interest is expanding beyond polymetallic nodules to cobalt-
rich ferromanganese crusts and seafloor massive sulfides
(SMS), which contain gold, silver, zinc, and copper. While these
resources are more technically challenging and environmentally
sensitive to extract, they o er significant potential value.

Middle Eastern interest is also emerging. For example,
Impossible Metals is partnering with Bahrain to secure nodule
supply, potentially aligning with US strategic interests despite
the country not being an ISA member.

Economic potential

Seabed resources, particularly polymetallic nodules, represent a
gross metals value exceeding $20 trillion. Nickel alone accounts
for approximately 40% of this figure, followed by copper, cobalt,
and manganese. Nodules are widespread across the Clarion-
Clipperton Zone (CCZ) in the Pacific, covering 2.8 million

square kilometers, with 0.9 million square kilometers currently
unoccupied. Abundance ranges from 8 to 15 kilograms per square
meter in di erent sub-zones.

For license holders, profitability depends on identifying high-
density areas to minimise collection costs. Exploration drilling
and sampling are essential to determining economically viable
pockets.

Geopolitical implications

Seabed mining is increasingly intertwined with geopolitical
considerations. A recent example involves a US-based
telecommunications company proposing a submarine data

cable through the CCZ, overlapping areas licensed to China and
Russia. As the US is not an ISA member, legal and diplomatic
ramifications remain uncertain, highlighting potential international
disputes over seabed resources.

Technological progress

Technological advances have been significant in recent years.
The Metals Company (TMC) is testing large-scale pilot systems,
including nodule collectors and riser-and-lifting systems (RALS)
that transport nodules to production vessels. Impossible Metals
is developing autonomous robots to harvest nodules selectively,

Demand for critical minerals is set to grow rapidly with the transition to electric vehicles,
renewable energy, and high-density storage.

minimizing sediment disturbance.

Much of the industry’s expertise comes from o shore oil and
gas engineering, with several exploration vessels converted
from former drill ships. Unlike oil, however, the industry must
lift solid ore, requiring specialised risers and handling systems.
Consequently, many engineering solutions are adapted rather
than directly inherited from terrestrial mining.

Processing and refining

Extraction is only half the value chain; processing poses further

challenges. Nodules are rich in metals but have complex

metallurgy. Current approaches include:

« Pyrometallurgical RKEF processes producing manganese and
nickel-cobalt-copper matte.

» Hydrometallurgical high-pressure acid leach (HPAL) with selective
flotation to refine battery-grade nickel and cobalt.

» Hybrid approaches combining smelting and hydrometallurgical
methods.

These processes are established in terrestrial mining contexts,

such as Indonesia’s laterite nickel operations, but require

adaptation for nodules.

Strategic partnerships

A notable partnership between TMC and Korea Zinc, valued at
$85.2 million, exemplifies the sector’s strategic development.
Korea Zinc, a leading non-ferrous metal refiner and battery-
material innovator, provides refining capabilities for TMC’s
nodule-derived metals. This vertically integrated approach
strengthens supply chain resilience, particularly for Western
markets seeking reduced dependence on China.

Looking ahead

The future of seabed mining is uncertain. Demand for critical
minerals is set to grow rapidly with the transition to electric
vehicles, renewable energy, and high-density storage. Yet
environmental concerns and regulatory uncertainty persist,
leaving the industry in limbo.

For now, the “treasure at the bottom of the sea” remains
largely inaccessible. The industry balances immense economic
potential, technical innovation, and geopolitical significance
against unresolved environmental and governance challenges.
Once the ISA approves exploitation regulations, commercial
activity is expected to accelerate rapidly. Until then, seabed
mining sits between ambition and caution, conservation and
commercial opportunity, science and policy. N
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ENERGY

Yannik Baurain, FlowGen Head of
Technology.

What a scaled Green Centre could look like.

Energy resilience reimagined : Microgrids as strategic
risk infrastructure for mining with FlowGen

By Dirk Kiister, CEO of FlowGen

lowGen'’s technology is designed to withstand the realities

of mining in Africa—whether it's erratic wind conditions

in Southern Africa, long rainy seasons in West Africa, or

extreme remoteness in Central Africa. Developed from
motorsport aerodynamic engineering expertise, FlowGen'’s
small-format turbines maximise output per kW even in low-
wind environments. Their lightweight, low-noise construction
and durability ensure performance in harsh climates, while
containerised packaging allows for rapid deployment and
redeployment between exploration, development, and
production phases.

Our Mobile Green Centre and military compact microgrid

packages embody this resilience-first philosophy, featuring
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In Africa’s high-stakes mining sector, operational downtime is more than an inconvenience; it's a significant
financial and safety risk. From gold operations in West Africa to copper and cobalt mines in the DRC and Zambia,
sites are often located in remote, logistically challenging, or politically unstable regions. Despite their drawbacks,
diesel generators remain ubiquitous, exposing operators to supply chain disruptions, price volatility, and

high carbon emissions. With national grids across much of the continent frequently unstable or unavailable,
uninterrupted, resilient power becomes a competitive imperative.

rapidly deployable, containerised energy hubs that provide
silent, o -grid power for critical functions such as drone
operations, EV charging, and mission-critical equipment,
without reliance on diesel refuelling.

Microgrids as downtime insurance

In mining, the consequences of power outages are significant:

* Lost production: Every hour the mine is idle, it incurs fuel costs,
lost throughput, and a financial penalty.

* Restart costs: Shutting down heavy equipment is operationally
risky and costly to bring back online.

« Safety hazards: Reliable power is essential for ventilation,
communications, and emergency systems.



AFlowGen Green Centre.

P

Mega Watt output.

« Diesel vulnerability: supplies are logistics-dependent and
susceptible to political instability or environmental disruption.
Microgrids mitigate these by:

 Ensuring continuity: Whether autonomous or grid-connected,
microgrids equipped with flow-diverse power sources keep
operations running.

« Eliminating fuel constraints: By blending wind, solar,
and storage, FlowGen microgrids reduce, if not eliminate,
dependence on fuel deliveries.

« Scaling with operations: Modular design means additional
capacity can be added as mines expand. FlowGen’s resilience
advantage in remote and risky environments

Mobile deployability

FlowGen’s containerised systems can be swiftly transported and
commissioned with minimal civil works—critical for remote sites
undergoing exploration or requiring interim power during fuel-
supply disruptions.

Scalable and modular

Whether powering a single shaft or entire site complexes,
FlowGen systems scale from kilowatts to multiple megawatts.
Integrating wind, solar, and storage, along with sophisticated
energy management, enables tuning to site-specific conditions
and risk tolerance.

Robust design

Lightweight materials, an aerodynamic rotor design, and
automotive-grade manufacturing ensure durability in remote and
harsh environments. FlowGen’s turbines maximise energy in low-
wind environments while minimising footprint and noise.

Rationale: mining in remote, politically unstable regions.
Imagine a copper mine in the DRC, where national grids are
unreliable and fuel convoys are targets of disruption. The mine
has historically relied on diesel generators, experiencing costly
outages and high emissions.

By deploying FlowGen container microgrids:

« Zero outage downtime: Critical systems run seamlessly, even
during grid or supply disruption.

» Operational autonomy: Energy independence reduces exposure
to supply chain risks.

» Modular expansion: Additional containers can be added as the
mine scales.

« Strong ROI: Savings derive from uninterrupted output, not just
fuel cost reductions.

1. Diesel Generator: ~60 €c/kWh

2. Smart renewable microgrid for mining o grid (Mobile Green
Center): ~12 €c/kWh

3. Smart renewable microgrid for o shore oil platforms:
~7-8 €c/kWh.

Here, FlowGen’s solution transitions energy from a reactive

dependency to proactive resilience infrastructure.

Strategic implications for mining executives

« Quantify outage impact: Assign direct financial metrics to
downtime and compare against the cost-benefit of resilient
microgrid deployment.

» Holistic risk evaluation: Factor in political, climatic, and logistical
risks. FlowGen’s autonomous, hybrid microgrids respond to
diverse disruption vectors.

» Phased implementation: Begin with mobile container systems
for pilot and expansion—Leverage FlowGen’s modularity to scale
alongside production phases.

« Regulatory and logistics coordination: Engage early with local
permitting and logistics, FlowGen'’s compact design simplifies
installation and helps navigate local hurdles.

From sustainability to strategic imperative

FlowGen reframes microgrids from green concepts to critical

infrastructure for mining operations under pressure.

» Operational resilience outweighs environmental branding in
high-risk settings.

« Modularity and deployability align with the dynamic, rugged
realities of mining projects.

» Autonomous infrastructure reduces reliance on vulnerable
systems and enables continuity in the face of disasters, unrest, or
logistical failures.

In this landscape, microgrids are more than energy—they are

mission assurance.

Conclusion
For African miners, power is no longer just an input; in volatile
mining contexts, it serves as a safeguard. Compact, mobile, hybrid
microgrid systems o er a powerful blueprint for mining operators
who cannot a ord interruption. We deliver resilience, reliability,
and a tangible competitive advantage.

The real question for mining executives is: can you a ord the
risk of power failure when you could deploy autonomy with a
secure microgrid energy supply instead? N
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DRILLING & BLASTING

‘ ‘ nderground headings across
the region are tight and
timebound,” says Jaco Human,
Vice President: International

at AECI. “The mini booster gives crews

dependable pickup sensitivity and simple
coupling so preparation stays swift and
outcomes remain consistent.”

The operating challenge
Underground mining often requires
blasting in narrow headings,
development ends and smalldiameter
boreholes where space and access are
limited. In these conditions, inconsistent
initiation can compromise fragmentation,
delay cycles and increase rework. Crews
need a compact booster that integrates
with existing initiation systems and
delivers dependable detonation without
adding complexity. The mini booster is
positioned to meet this requirement.

What the mini booster is and how

it works

The mini booster is a compact, highenergy

Pentolite cast booster developed for use

with noncap sensitive bulk explosives in

smalldiameter holes. Its design focuses on

reliability and ease of handling in constrained

environments. The mini booster:

« Delivers strong pickup sensitivity to
support consistent initiation.

« Allows quick, straightforward coupling
during charging.

« Is compatible with nonelectric, electric
and electronic fullstrength detonators.

* s sized for underground use where
borehole diameters are limited.

“We designed it to support safe,

repeatable initiation without adding steps,”

adds Morne Stiglingh, Vice President:

Strategic Marketing and Technology,

Mining Explosives at AECI. “The aim

is simple. Keep the device compact,

the coupling intuitive and the results

consistent in confined headings.”

Intended performance and use
cases

The mini booster has been developed to
support:
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Mini booster from AECI debuts at Mining Indaba 2026

AECI, a mining solutions partner focused on practical integration across explosives and electronic initiation
unveiled the Mini Booster, a compact booster designed to deliver reliable initiation in smalldiameter holes,
particularly in underground and constrained blasting environments, at Mining Indaba 2026.

AECI

e AECl is a specialty product and services Group of companies that provides value-adding solutions

to customers through science, technology and industry knowledge. The focus is on serving the

mining and manufacturing sectors.

» Dependable initiation in small diameter

boreholes used in underground mining.

« Improved consistency in development
ends and constrained headings.

« Compatibility across initiation systems
already in use on site.

« Faster, more predictable preparation in
spacelimited environments.

Key attributes at a

Onsite discussions and product

access at Mining Indaba

AECI teams engaged with customers

at Mining Indaba 2026 to discuss mini

booster applications in underground

and constrained blasting environments.

Detailed product information, application

guidance and technical support

were available on

request at the AECI

glance stand and through

» Compact booster postevent
designed for AECI unveiled the Mini followups.
smalldiameter Booster, a compact booster "Reliability
boreholes in designed to deliver reliable at initiation is
underground initiation in smalldiameter holes, what keeps
applications. particularly in underground and the cycle

* Highenergy constrained blasting environments, moving. The
Pentolite cast atMining Indaba 2026. Mini Booster
formulation for is a practical
reliable pickup ’ ’ answer for
sensitivity. smalldiameter

« Compatible with
nonelectric, electric and
electronic fullstrength detonators.

¢ Simple coupling to supporte cient
preparation in confined spaces.

work because it fits
the workflow, supports
predictable results and helps
teams keep development on plan,”
concludes Human. N



Rosond expands Saudi industrial footprint through
strategic manufacturing agreement with Bin Harkl

Rosond South Africa, Rosond Arabia and Bin Harkil Co. have signed a strategic agreement to localise the
manufacturing and assembly of at least 30% of Rosond exploration drill rig structures and components within the

Kingdom of Saudi Arabia.

he rigs manufactured through

this initiative will be deployed

for operational use by Rosond

Arabia within the Kingdom, directly
supporting Saudi Arabia’s localisation and
industrial development objectives under
Vision 2030.

The agreement, signed on 3 February
2026 at the Heavy Equipment Connect
Forum & Expo in Saudi Arabia, will be
executed in partnership with Bin Harkil
Metal Industries, which will serve as
Rosond Arabia’s local industrial partner
for fabrication, assembly, integration and
technical support. The initiative supports
Saudi Arabia’s long-term localisation
ambitions by strengthening domestic
capital equipment manufacturing
capability within the mining services
sector.

The parties anticipate the first locally
manufactured drill rig to be completed
and operational within Saudi Arabia
during the current calendar year, marking
a significant milestone in the localisation
of advanced exploration drilling
infrastructure in the Kingdom.

Central to the agreement is Rosond
South Africa’s role as the technical
and innovation centre supporting the
localisation programme. With more
than six decades of global drilling
excellence, Rosond South Africa
brings deep engineering capability,
specialised drilling technology
development, and internationally
recognised operational methodologies
that will be progressively transferred
to support manufacturing, assembly,
training and operational optimisation
within the Kingdom. This knowledge
transfer programme will ensure that
Rosond Arabia benefits from world-
class standards while supporting the
long-term development of advanced
industrial capability in Saudi Arabia.

Ricardo Ribeiro, Executive Chairman
of Rosond, says: “This agreement
represents a major step forward in

Dignitaries at the signing ceremony at the Heavy Equipment Connect Forum & Expo in Saudi Arabia on 3 February 2026.

Modern rigs are operated from air-conditioned command cabins.

Rosond'’s localisation strategy within
Saudi Arabia. By enabling the local
manufacturing and assembly of
drilling rigs for deployment within the
Kingdom, we are transferring world-class
engineering expertise, technology and
operational knowledge into the Saudi
industrial ecosystem.

Rosond South Africa’s decades of
innovation and drilling excellence form
the foundation of this programme,
supporting the Kingdom’s Vision
2030 ambitions while strengthening
Rosond Arabia’s long-term operational
capability.”

Nasser Al Sagour, Chairman of Bin
Harkil, comments: “This collaboration
reflects our shared commitment to
developing Saudi Arabia’s industrial
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capacity in specialised mining services
infrastructure. Through local fabrication
and assembly of drilling rigs, we are
proud to contribute directly to the
Kingdom’s localisation and industrial
growth objectives while supporting
Rosond Arabia’s operational expansion.”
By advancing domestic drill rig
manufacturing capability, the initiative
supports Saudi Arabia’s transition
toward a self-sustaining mining
services ecosystem. The programme
will enable advanced engineering
skills development, technology
transfer, and local workforce training,
while strengthening Rosond Arabia’s
operational readiness and supporting the
Kingdom'’s ambition to become a global
mining investment hub. N
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MATERIALS HANDLING

The case for crane refurbishment

Condra, a leading South African manufacturer of cranes and hoists, offers a comprehensive crane refurbishment
service, as well as the design and manufacture of new cranes. Recent refurbishments have included machines as
old as 40 years, installed and recommissioned with the same warranty as a new crane.

he familiarity factor, not as obvious
as cost savings and improved
crane performance, cannot be
overemphasised as a leading
advantage of refurbishment. The
continued use of an as-new machine
already familiar to operators avoids
any need for retraining. Production can
continue as before, with no change to
established procedures.

If tempted to buy new, the buyer should
ask what the cost might be of lost production
in the case of breakdown. Always high, this
figure can become unimaginably so if long
shipping times are needed for component
parts to arrive from a foreign manufacturer.
How much production will be lost, and at
what cost?

Condra, a South African manufacturer,
needs about three weeks to refurbish to
top standard, and will incorporate any kind
of modern technology the customer might
specify to upgrade the crane’s capabilities.

The overall cost is almost always less
than buying a new crane. Usually, Condra
refurbishes only its own cranes, because
spare parts from rival firms are not always
available. They are also expensive to import,
whereas Condra manufactures all spares
locally.

“If the crane is one of ours, then
refurbishment is usually worthwhile,” said
the spokesman. “We encourage it
because new crane prices
are about 60% higher
today than they were
ten years ago. If
needed, we can

Condra, aleading South African manufacturer of cranes and hoists, offers acomprehensive crane refurbishment service.

“So, by refurbishing we deliver back to
the customer a crane much faster and lighter
than before, and we can automate it, too,
upgrading the mechanicals to work with new
electrical equipment.

“These options are 0 ered during any
refurbishment, from standard 2M workshop
cranes to the higher performing machines

such as Class 3 and Class 4,” the
spokesman added.
Condra claims
‘ ‘ advanced levels of
design flexibility and
sta availability for

change crane By refurbishing we deliver all refurbished
capacity and back to the customer a crane much cranes.

span. Even faster and lighter than before, and “There are
cranes twenty we can automate it, too, upgrading examples of

years old or the mechanicals to work with new Condra cranes
more can usually electrical equipment. being sold

be improved by second-hand
installing variable ’ ’ for their original
frequency drives for purchase price, so crane
smoother acceleration refurbishment makes a

and deceleration. We can

also fit enhancements such as

remote control, and a digital read-out on the
load.
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lot of sense,” the spokesman
said. “But we're not doing as many
refurbishments as might be expected
because our products last a long time, and

because we very quickly repair existing
crane installations. For a refurbishment we
need a little more time, usually two to three
weeks.”

Refurbishments carry a two year warranty
if authorised Condra agents service the
crane, or one year if not.

Condra has a long pedigree. 2026 marks
sixty years since formation as a general
engineering company o ering a range of
locally made competitively priced hoists.
Crane manufacture began in 1971. Today,
Germiston is home to headquarters and the
22 000m? primary factory site, with a second
factory in Cape Town. There are subsidiary
companies in Bulgaria and Chile.

In sub-Saharan Africa, Condra is the
acknowledged leader in overhead and
high-lift cranes, portal cranes and jib cranes,
manufacturing from some 250 components
and modular sub-assemblies such as hoists,
drives, end-carriages, brakes, gearboxes
and motors. Condra makes all 250 except
for the motors, hooks and ropes, which
are imported. The complete hoist range —
from 1to 500 tons in capacity — is locally
manufactured, and readily available as part
of any refurbishment. N



Caterpillar launches the new Cat® 707 wide body truck

‘ With its 66-tonne maximum payload, the versatile new wide body truck design offers the option of standard or
heavy-duty configurations and the choice of 40- or 42-m? sizes to match the material and jobsite conditions.

* Rugged durability with integrated Cat®
powertrain that is built to be rebuilt

* |deal pass match with Cat large
excavators and wheel loaders

 First model in new product family that
broadens Caterpillar's hauling portfolio

Built for long life and high uptime

availability, the durable new Cat®

707 wide body truck features a fully

integrated Cat powertrain, including

a Cat C13 engine, Cat automatic

transmission and proprietary Cat axle.

With its 66-tonne maximum payload, the

versatile new wide body truck design

o ers the option of standard or heavy-

duty configurations and the choice of

40- or 42-m?® sizes to match the material

and jobsite conditions.

“We have engineered our new wide
body truck with a unique philosophy —
it’s built to be rebuilt, o ering consistent
mechanical availability and longevity
through a second lifecycle, which can
help lower operating costs. With its
foundation of reliable operation and a
cost-e ective rebuild option, the new
707 wide body has been engineered,
manufactured and field-tested using the
latest technologies to ensure the truck is
ready for work. This is the first Cat wide
body truck model in a new product family
that broadens the Cat hauling systems
portfolio,” said Angel Gonzalez, Global
Product Specialist at Caterpillar.

Durable performance
The 707 can be configured with the
400-kW Cat C13B engine to meet China
Nonroad Stage IV emissions standards or
the 358-kW C13, which emits equivalent to
U.S. EPA Tier 3 regulations. Both options
include a standard engine brake set at a
high rating. The truck’s six-speed automatic
transmission can be equipped with an
optional integrated hydraulic retarder. For
reliability, the 707 features proprietary Cat
axles, integrated Cat powertrain controllers,
and Cat wiring and electric harnesses.
Three brake and retardation levels —
integrated Cat engine brake, optional Cat
hydraulic retarder, and parking and service
brakes — provide superior downhill loaded
control for enhanced safety and faster

The new Cat® 707 wide body truck.

hauling cycles. The new 707
o ersideal pass matches
with Cat 986, 988 and
988 XE loaders and
Cat 350, 374 and

395 excavators

for improved

We have engineered
our new wide body truck with a
unique philosophy - it's built to

flexible Cat Customer
Value Agreements
‘ ‘ (CVAs), customers
can achieve
higher uptime

during the new
truck’s service

productivity. be rebuilt, offering consistent life, while

The new mechanical availability and maintaining
wide body truck’s longevity through a second reliable
left-side operator lifecycle, which can help lower mechanical
seat placement and operating costs. performance
optional right-side ’ , and longevity
instructor seat provide through a second
easier operation and lifecycle.
comfort for the operator and Shutting down the truck

trainer. The cab features sturdy, four-

point mounting and protection is provided by
a standard falling object protective structure
(FOPS) and optional rollover protective
structure (ROPS) for enhanced safety. An
available reversing camera helps improve
manoeuvring safety. Automatic shifting with
simple gear selection transmission controls
helps to increase e  ciency, and the truck’s
hoist system o ers fast, 20-second raise and
lower cycle times to quickly unload material.

Low lifecycle costs

The fully integrated Cat powertrain
components are mounted to a durable,
reinforced chassis. When coupled with

safely, a ground-level engine shut-
o switch stops fuel to the engine when
activated. Grouped service points help
customers spend less time and money
on maintenance. The new 707 wide body
truck o ers parts commonality with other
Cat machines with common C13 engine,
CX3IRT transmission and common cab.
LED lights provide longer life and brighter
illumination with less power consumption
and are more resistant to vibration and
water damage.

The new Cat 707 wide body truck is
available for select regions with US EPA Tier
3 equivalent and China Nonroad Stage IV
emissions standards. N
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Multotec’s fine material spiral concentrators
strengthen manganese value chains

Manganese continues to play a pivotal role in modern industrial economies, with metallurgical-grade material
underpinning global steel production and high-purity manganese becoming increasingly vital for next-generation
battery chemistries.

Wilna Hofffmann- General Manager
Business Development.

Menzi Xulu - Senior Process
Engineer.
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Ithough around 90% of global manganese

still goes into steelmaking, demand for

battery-grade manganese is projected to

grow steadily as EV manufacturing and
energy-storage systems expand. This rising dual
demand is driving producers to seek beneficiation
solutions that reduce fine manganese tailings by
producing an additional saleable product from
previously discarded material.

Drawing on its extensive global experience

www.modernminingmagazine.co.za | March 2026

l Multotec Spirals.

in gravity concentration, Multotec has supplied a
modular heavy mineral beneficiation solution to a
manganese producer in West Africa. Engineered
from the outset as a fit-for-purpose system, it is
designed to recover high-grade manganese from
fines material to maintain profitability through
downward commodity cycles.

The processing opportunity
Miners traditionally target the attractive



benefit from fine and ultra-fine manganese ore into a saleable
product that meets o take requirements.

Manganese concentrate quality achieved through
Multotec’s advanced spiral separation solutions.

Spiral technology as a strategic solution

. Spirals remain one of the most e cient and cost-e ective
methods for beneficiating manganese ore, particularly when
dealing with fine, high-density material. Spirals o er a low-
energy, low-maintenance solution that can be configured to
target both recovery and product quality, making them well
suited to the variable ore characteristics common in African
manganese deposits.

Menzi Xulu, Senior Process Engineer at Multotec, explains:
“Multotec’s SC range of spiral concentrators are suited to fine,
high-density mineral separation, which is a key requirement in
manganese beneficiation. Our SC20 spirals are typically used
in the roughing and scavenging stages, where the focus is on
maximizing recovery from the feed. The SC21 spiral is then
applied in the cleaning stage to upgrade the manganese and
achieve the required product specification.” Over and above
Multotec’s SC20 and SC21 fines spirals, an UX7 spiral was
developed for the beneficiation of ultra-fine heavy minerals that
have traditionally been lost to tailings. The UX7ise cientin
the recovery of ultra fine heavy minerals including Manganese
roughing and scavenging.

This combination of roughing, scavenging, and cleaning
spirals allows producers to recover more manganese from the
entire orebody, including fines.

A fit-for-purpose, cost-e ective modular fines
processing solution

To recover fine manganese cost-e ectively, even during low
commodity prices, Multotec deploys its modular and mobile
heavy mineral test plants. The system combines several of
Multotec technologies.

Wilna Ho mann, General Manager for Business
Development at Multotec says: “Fitted with Multotec cyclones,
spirals, and pumps, the unit can treat 40 tons/hour of fine
material in just three stages to produce a saleable manganese
product. It is also operator-friendly and designed as a basic
but cost-e ective solution that can easily be transported and
commissioned quickly.”

A manganese producer in West Africa turned to Multotec
to maximise recovery from its -1 mm fine tailings, which had

previously been overlooked. Although the client had
purchased a Multotec heavy-minerals unit years
earlier, it remained idle for nearly three years.
Multotec recommissioned and optimised the
unit in just four days. Following this, the unit
ran at full capacity, e ciently recovering
a 47% high-grade manganese super-
concentrate from the 26% manganese in
the feed, unlocking significant additional
value.
Across Africa, the potential for deploying
these modular test units continues to grow,

lumpy manganese fraction, which is easier to
beneficiate and readily saleable into the
export market. The finer -1 mm fraction,
however, has often been discarded or
stockpiled. Yet during periods of high
demand or commodity price volatility,
this fine material represents a substantial
opportunity to unlock additional value
from the resource, particularly because
the material has already been mined and
crushed, meaning most of the cost has , ’
already been absorbed. thanks to their low capital and operating cost,
By adopting the correct gravity separation ease of use and ability to recover value from
technology based on feed properties of the ore, such fines, o ering a practical way to unlock the continent’s
as particle size, particle shape and feed density, miners can mineral resources and strengthen mineral value chains. N

Spirals remain one of
the most efficient and
cost-effective methods for
beneficiating manganese ore,
particularly when dealing
with fine, high-
density material.
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GEHO® positive displacement pumps from Weir minimise energy consumption when transporting slurry over

long distances.

for West Africa at Weir.

‘ ‘ eir has proactively invested in training
and skills development to build talent
to meet operational demands in
the region,” Andrew Ayirebi, Weir's

Regional Manager for West Africa, explains. “This

commitment ensures seamless service delivery,

regardless of where our customers are located.”

The development of local technical capability
has become crucial as the region’s mining sector
embraces the need for local economic development
while increasingly expecting OEMs to operate near
their operations.

“In line with Weir’s philosophy of thinking globally
and acting locally, we prioritise developing our people
- who are key to delivering sustainable value,” Ayirebi
says. “Our operations in Ghana and Senegal are fully
managed by local teams, with an active presence in
Mali, Céte d'lvoire and Nigeria.”
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_ocal capability embeds Weir solutions in West Africa

With West Africa’s mining industry evolving rapidly, Weir has built a solid footprint of local expertise, capability
and capacity in the region - to serve customers’ increasing demand for efficiency, sustainability and technological
integration.

With its focus on customised solutions, Weir
supports a wide range of commodities mined in West
Africa including gold, bauxite, iron ore and lithium. The
company is strategically transitioning to configured-to-
order (CTO) systems to further reduce lead times while
improving e ciency and stability of supply chains.

“We partner with customers throughout the mining
lifecycle, supporting our sustainable mining and
processing solutions with on-site services and fast
response times,” he says. He points to the wide range
of operational areas where Weir adds value which
includes comminution, classification, slurry handling
and dewatering.

“In terms of comminution, grinding is one of
the most energy intensive steps in mining,” he
explains. “Our ENDURON high-pressure grinding roll
(HPGR) technology reduces energy consumption
in comminution applications, saving up to 40% in
energy consumption compared to traditional SAG mill
technology.”

At Endeavour’s Lafigué open pit gold mine in
north-central Cote d'lvoire, for instance, Weir provided
its HPGR technology to save energy and reduce the
carbon footprint — alongside consuming less grinding
media — to achieve lower operating costs and ensure
a more consistent throughput. The ENDURON® HPGR
has delivered an operating availability of over 97%
and will enable the mine to achieve US$2,6 million in
energy savings each year. This equates to avoiding the
emission of 18 500 tonnes of CO2 emissions per year.

Investing heavily in R&D, Weir also enhances
equipment with its WRT® which reduces energy usage
in its WARMAN® pumping systems, for instance. The
GEHOR® range of positive displacement pumps, which
transport high density slurries over long distances, also
minimise energy consumption.

Weir's classification solutions ensure optimal
particle size distribution to maximise the e ciency
of downstream processes. Weir also leverages
digital technology to further enhance the value of its
equipment, by applying its NEXT intelligent solutions.

“This gives mining operators real-time insights into
equipment condition and performance,” says Ayirebi.
“Our acquisition of digital mining solutions leader
Micromine earlier this year further strengthens our
ability to optimise customers’ operations.”

He highlights Weir's vision that mining must
go beyond mineral extraction - to embrace safe,
responsible and environmentally sustainable practices.
This is as relevant in West Africa, he says, where
the focus is on helping customers to deliver natural
resources e ciently and sustainably. N



Pilot Crushtec accelerates European expansion
with distributor drive

Pilot Crushtec is working towards building a strong network of European distributors as it consolidates its position
as aworld class specialist supplier of crushing and screening solutions.

ccording to Sales and Marketing Director

Francois Marais, this drive follows the launch

last year of the TwisterTrac VS350E Stage V

which was specifically developed to comply
with the European Union’s stringent Stage V
emissions regulations. Significantly, the first Stage V
unit was sold into the UK, underlining both the
relevance of the machine to the European market
and the opportunity for further expansion.

“The TwisterTrac VS350E is a well-proven range
with over 100 units in operation globally,” Marais says.
“We have now evolved that robust platform to make it
accessible to markets where Stage V compliance is a
requirement.”

More than 70% of the installed TwisterTrac units are
already operating outside South Africa, with a growing
population in the UK and Europe in particular. This
expanding footprint is now a key driver behind the
company’s search for distribution partners who can
provide local sales coverage, technical support and
aftermarket service.

“With an established machine population in
those territories, there are customers who can be
serviced by local distributors,” he explains. “Potential
distributors can also speak to existing users about the
quality of the equipment and the level of support they
already receive from us.”

The search for the most suitable distributors is
under way, and Pilot Crushtec will use its presence
at the UK’s Hillhead exhibition in June to continue
engaging with potential candidates.

“We are specialist manufacturers of vertical shaft
impact (VSI) crushers and compact modular plants,”
Marais says. “Our strategy is to be exceptional in
selected product areas and we are looking for
distributors whose portfolios and market
focus align with that approach.”

In practical terms, this means Pilot
Crushtec is seeking distributors
with solid technical expertise,
proven service capability and
ameaningful local or regional
footprint.

“Ideally, we are looking
for distributors who are active
not only in mobile crushing and
screening, but also in stationary and ’ ’
fixed operations,” he says. “Equally
important are their reputation in the market,
the strength of their support teams and their ability to
support customers to our standards.”

We are specialist
manufacturers of vertical shaft
impact (VSI) crushers and
compact modular plants.

Pilot Crushtec’s TwisterTrac VS350E Stage V, engineered to meet stringent European emissions regulations,
supports the company’s expanding footprint across the UK and Europe.

A _

ATwisterTrac VS350E in operation, part of a globally proven VS| range with more than 100 units installed
worldwide, now evolved to meet EU Stage V compliance.

Marais adds that the company’s approach is flexible
and tailored to each market. In some countries,
separate partners handle mobile and
fixed equipment, while in others a
single distributor covers both.
‘ ‘ Support and partnership
remain central to Pilot
Crushtec's distribution
strategy with the company
playing an active role in
backing its partners.
“We are very proactive
in our partnerships,” he
notes. “We regularly conduct
remote training, join customer
calls and support sales enquiries.
We also provide technical guidance,
advice and case studies, so our distributors
know they are not on their own.” N

X = i
Francois Marais, Sales and

Marketing Director at Pilot
Crushtec.
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MATERIALS HANDLING

Navachab Gold Mine boosts recovery with STEINERT’s technology

Navachab Gold Mine, a low-grade gold ore operation, upgrades its low-grade ore resources using STEINERT’s suite
of innovative dry sorting processes. At Navachab it has been possible to double the gold grade. As the STEINERT
machines require a minimum of water the technology is environmentally friendly. The low operating costs and
modularity make the machine very easy to integrate into existing circuits.

avachab has been using STEINERT
XSS T sorters since 2016. Over the
last decade, these sorters have
preconcentrated over 10 million
tons of low-grade stockpiles and turned it
into valuable ore, which were previously
considered uneconomical to process.
Navachab Gold Mine has now installed
the next generation of STEINERT's sorting
systems: STEINERT KSS EVO 6.0.
Hildebrand Wilhelm states: “The
more of a holistic view you have, the
better you can decide what technologies
can work, as long as you understand
these technologies.” The next evolution
being considered is a doubling of
current treatment capability. Compared
to previous processes using Dense
Media Separation (DMS), dry, sensor-
based sorting now runs at 1/4 of the
overall operational costs, while doubling
throughput. For these reasons, and
because this process does not require
water, it plays a key role in the future.

From single sensor to multi-sensor
sorting

The metallurgist is amazed by the
detection rate per second — and the fact
that the dry sorting plant sorts 200 tons

per hour to detect material falling below
the CIP plant cut-o grade. “That is where
the value is generated because then —
with the doubled grade — the material can
be profitably treated by the downstream
processes,” he emphasises. The former
sorting systems were robust, reliable and
withstood 10 years of harsh and dusty
mining conditions.

Sensor-based sorting combined
with Intelligent.Declustering for
more throughput

STEINERT has a new solution in the field
of data interpretation. Particle sorting
technology typically analyses and makes

decisions regarding individual defined
particles on the conveyor belt. With
STEINERT's Intelligent.Declustering, the
software extracts the individual rock from
the cluster, even if the particles are close
together, and analyses it. N

Kal Tire: Moving mining forward

Mining companies across five

continents rely on Kal Tire for mining tire
management expertise, independent supply
and innovation at every stage of tire life.

To support customers on their
sustainability journey, we've established
proven repair and retread solutions,

a Maple Program providing validated
emissions savings data, and thermal
conversion recycling technology that
transforms end-of-life OTR tires into
valuable commodities.

To make our work as safe and
productive as possible while enhancing
tire performance, we design proprietary
service tools at our Innovation Centre—
and our o erings include TOMS (Tire &
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Operations Management System) and
TireSight autonomous inspections.

More than 2 700 team members help
serve 150+ mine sites across a range of
site conditions and commodities. To ensure
the highest standards of safety and service
on every site, we certify and continuously
train technicians to our international
standard, The Kal Tire Way. N
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STRATEGIES FOR A LONG-TERM, SUSTAINABLE INDUSTRY

P@ms
INDUSTRY DAY

FOR PRODUCERS, INVESTORS AND USERS OF PLATINUM GROUP METALS

19 March 2026

www.pgmsindaba.com

COUNTRY CLUB JOHANNESBURG
AUCKLAND PARK

REGISTER NOW!

+27 (0) 11 463 7799 // +27 (0) 78 292 7595
registrations @ resources4africa.com

The organisers retain the right to amend the programme, content, timings and speakers. © Resources For Africa Investment Conferences (PTY) Limited



REDPATH

Redpath provides the following services:

MINING SERVICES
MINE DEVELOPMENT
SHAFT SINKING
MASS EXCAVATION

PRODUCTION MINING
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