Startup Promises Green Steel by 2025 as Decarbonization Race Heats Up
by Melinda James and Tim Fernandez
Feb. 7, 2022 – A new player has emerged in the developing field of zero-emissions steel making.  It promises to deliver commercial quantities of green steel by 2025 without using hydrogen.
Hydrogen made using renewables, known as green hydrogen, has been hailed as the energy and reactant source to replace coking coal in steel manufacturing, which accounts for 8% of all CO2 emissions globally.
But an American startup is promising to make green steel a reality within the next 3 years, without hydrogen, coal or even a blast furnace.  Boston Metal employs a technology known as Molten Oxide Electrolysis (MOE), which uses renewable electricity to turn iron ore into liquefied metal.
Professor Donald Sadoway from the Massachusetts Institute of Technology (MIT) has spent the better part of a decade adopting the technology, widely used in aluminum manufacturing, to make steel.  He believes the process is more efficient than blast furnace steelmaking.
"With molten oxide electrolysis, we can start with iron ore and go directly to liquid metal in one step," Professor Sadoway said.  "Once you have liquid iron, it plugs directly into the downstream operations — whether it is casting or rolling....  In the hydrogen process, they start with pellets of iron oxide, and then they make pellets of solid iron, which are then melted in an electric arc furnace.  We don't have any of those added unit operations."
Last year, Swedish company SSAB delivered the first commercial shipment of green steel made using hydrogen to car manufacturer Volvo.  The company is expecting to produce industrial quantities of steel from 2026.
Boston Metal is working towards a similar time frame, hoping to establish its first plant in the US by the middle of the decade.
It is an ambitious timeline.  Vice-president of business development Adam Rauwerdink said they were playing catch-up with hydrogen steelmaking.  "The hydrogen market has been in development for a number of years now," he said.  "It is at the point where you have renewable energy coming online at the prices that make green hydrogen within sight of being cost-effective....  We are earlier in the process, certainly."
He is confident that electrification will be the most efficient way of producing steel in the long run.  "In the next couple of years, as our technology comes online, it will be a more efficient use of green electricity and will allow the green hydrogen that is being made to go into other applications that cannot be electrified."
Australian Companies Buy-in
Boston Metal raised $50 million in capital last year.  Backers included Bill Gates's Breakthrough Energy Ventures fund and Australian resources giant BHP.
"Our focus right now is deploying assets in North America," said Mr Rauwerdink.  "We are in discussions with BHP and some others about how we will bring the technology to Australia very shortly."
BlueScope Steel is understood to be among the companies in talks with Boston Metal.
Australia's largest steelmaker has invested $150 million into decarbonizing its operations, but claims commercially viable green steel is still decades away.
Last year, the company entered partnerships to explore building a pilot green steel plant, including the construction of its first hydrogen electrolyzer.
However, BlueScope estimates it would take 15 times the electricity it currently consumes to run a hydrogen-powered blast furnace at Port Kembla.  The company has committed to a $700 million blast furnace upgrade at Port Kembla.
Associate Professor John Pye, from the Australian National University, said there were still significant hurdles to zero-emissions steel reaching commercial viability.  "[They] still need renewable electricity in large amounts, and there are all the technical issues," he said.
"Some of it comes down to solving the process design and stability and reliability aspects, whether it is the MOE electrolyzer or a hydrogen furnace.  “We are miles away from having commercial confidence in any of the processes."
Professor Pye believes it will be some time before manufacturers can adopt alternatives to coal-fired blast furnaces.  "A big company like BlueScope can't bank everything on this technology achieving everything it claims," he said.  "They have to manage the risk....  It is understandable that they would choose to proceed with what is really a very big investment for a company and a city to re-line a blast furnace."
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