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The rapid growth of the metal additive manufacturing (AM) industry has resulted in the early disposal of high-value,
specialty alloy powders due to oxidation. This poses a significant challenge, as the industry is estimated to have a
revenue of over $11 billion by 2024. Additionally, the current electrode technology for water splitting requires purified
and distilled water, making it difficult to use in areas where clean water is scarce. This issue is further compounded
when using acidic water due to the lack of industrially viable electrodes. Therefore, finding a cost-effective and
efficient method to reuse specialty alloy powders and developing industrially viable electrodes for impure water
sources are crucial challenges for their respective industries.
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The titanium alloy electrodes showed high stability in strongly acidic conditions of up to 5 M sulfuric acid, far beyond the standard acidity currently used in
In this study, used Ti-Al6-V4 powder was sintered into electrodes for use in water splitting. Multiple electrode PEM electrolysis (<1 M). The used alloy contains high levels of oxides from AM processes that may function as a cheaper alternative to expensive rare
configurations were tested in an electrochemical cell, in conjunction with platinum and gold electrodes, to determine earth metal catalysts. Two mechanisms are proposed for the changes in the CV plots. (1) The OER electrode experiences oxide layer growth during the
their efficiency in terms of current generation, catalytic effect, and long-term stability. The electrodes were then long term reaction that increases the catalytic effect, shown by the reduced overpotential as the reaction continues. (2) On the OER electriode, aluminium
Imaged using a scanning electron microscope and X-ray diffraction, and the solution in which the reaction took place atoms from the alloy are dissolved in solution. This reaction is thermodynamically favored in the OER environment and shifts the center of the CV plots to a
was characterized at intervals using infrared spectroscopy. negative value. The electrodes show potential to function as a corrosion-resistant alternative to expensive rare earth catalysts currently used in acidic water
splitting. There is also potential for operation in impure water sources.
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Figure 4. Electrochemical Cell Setup:
The electrodes, including gold, (2): 2 0(9)’ + Ti
platinum, and titanium alloy, were
partially immersed ina 2.5-5 M
sulfuric acid solution and configured
In multiple arrangements. The
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