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Title: 
Electrowinning of Ferromanganese by Molten Oxide Electrolysis (MOE), with Consumable Iron-Cathode
Abstract:
Global warming is one of the biggest challenges ever hitting humanity. It is a result of decades of emitting more greenhouse gases, such as CO2, than the environment could capture. The metallurgical industry accounts for a major share of these emissions, as many production processes are directly dependent on carbon as a reductant. Ferromanganese, a critical alloy in steelmaking, is conventionally produced via carbothermic reduction in submerged arc furnaces, resulting in up to 2 metric tones of CO2 per metric tone of ferromanganese. To reduce the environmental impact of ferromanganese production, alternative carbon-free processes are needed. This project investigates the feasibility of producing ferromanganese through molten oxide electrolysis (MOE), a process that will replace carbon with electrical energy as the reducing agent. MOE have been demonstrated to work for metals such as iron, but its application to manganese slags is not studied sufficiently. In this study, laboratory scale electrolysis experiments were conducted at 1300 oC in inert argon atmosphere, using synthetic oxide melts designed to approximate industrial slag compositions. Electrochemical parameters and phase compositions will be characterized using SEM-EDS and numerical calculations. Although the experimental work is ongoing, I have this far gotten promising results indicating that MOE could be a feasible process for ferromanganese production.  Challenges have been the corrosivity of the melt at these high temperatures, making it hard to find suitable materials for crucible and electrodes. The work will mainly concentrate from now on finding the best melt composition for MOE. If successful, this research may contribute to developing sustainable metallurgical processes and reducing the carbon footprint of steel production. It may also support further research on carbon-free production of other metals.
One-liner:
By using molten oxide electrolysis, this project investigates a carbon free production process for ferromanganese to mitigate CO2 emissions in the metallurgical industry by replacing carbon with electrical energy, aiming to demonstrate technical feasibility and identify key process parameters for stable high yield production.
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Reflection:
For the abstract I selected a 300 word limit since this matched the requirement in the assignment and also seems to be quite similar to what is expected from me on the project report. I chose to go a little bit under the limit since I wanted to keep it clear and avoid unnecessary details. Since I’m not yet finished with my experiments I chose to structure the abstract in a tentative way. Focusing mainly on the problem and choice of method. This follows the advice in the assignment.
I followed the mini-IMRAD template from the lectures
