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Why Mining Giants Are Betting on Iron-Air Battery Tech

A remote iron ore mine in Western Australia's Pilbara region, where diesel generators currently guzzle $5
million worth of fuel annually. Now imagine replacing 80% of that with battery systems using... iron, air, and
water. This isn't sci-fi - Form Energy's modular iron-air batteries could slash energy costs to $20/kWh while
providing 100-hour backup power. Let's unpack why Rio Tinto and BHP are eyeing this tech like prospectors
spotting a new gold vein.

The Energy Storage Holy Grail for Mining

4-6 day continuous power from single charge (vs lithium's 4-6 hours)
60% lower LCOE compared to diesel-solar hybrids
Non-flammable electrolyte safer than lithium-ion in bushfire zones

How Iron-Air Batteries Solve Australia's Mining Energy Puzzle

Australian mines face a perfect storm: 42% energy cost inflation since 2020 combined with net-zero
commitments. Traditional solutions? Lithium batteries need climate-controlled housing, while hydrogen
requires $20M+ infrastructure. Form's modular units work differently:

Rust Never Sleeps (But Pays Dividends)

The battery's "reversible rusting" mechanism uses 50 metric tons of iron pellets per MW capacity. During
discharge, iron oxidizes (rusts) to release electrons. Charging reverses the reaction using renewable energy -
like a giant electrochemical Etch A Sketch.

Case Study: Making the Numbers Work
Take a hypothetical 10MW mining operation:

Parameter
Diesel Generator
Iron-Air Battery Hybrid

Fuel Cost (Annual)

$4.7M
$1.2M
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CO2 Emissions
28,000 tons
6,100 tons

Payback Period
N/A
3.8 years

Modular Deployment Advantages

Scale from 500kW to 50MW without redesign
Withstand 55?2C ambient temperatures (critical for Pilbara summers)
30-minute modul e swap capability for maintenance

Overcoming Deployment Challenges
While promising, iron-air batteries aren't plug-and-play:
Water Requirements: Not Just a Drop in the Bucket
Each MW module consumes 150L/day for electrolyte management - challenging in arid regions. Solutions
being piloted:
Air-to-water condensation systems
Closed-loop recycling achieving 92% water recovery
The Road Ahead: 2025 Commercial Rollout
With Form Energy's West Virginiafactory operational since Q3 2024, Australian miners can expect:
L ocal assembly partnerships reducing lead times

Customized DC coupling for existing solar farms
Al-powered charge management systems

As Fortescue Metals CEO recently quipped: "We mine iron ore by day, store energy in iron by night - it's the
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ultimate vertical integration.” While lithium batteries still handle short-term load shifts, iron-air solutions are
poised to become the workhorses of Australial's mining energy transition.

Web: https://munhlatechnologies.co.za
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