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3D printer

Prusa i3 MK3S

Samples preparation

This study shows the first examples of MMEX
printing electrodes for water electrolysis. A
commercially available FDM 3D printer Prusa i3
MK3S was used without any modifications and
metal filled commercial Ultrafuse 316L filament
(90% stainless steel/10% polymers by weight);
two different geometries were printed: one
regular 50 x 13 x 5,70 mm rod and a structured
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CAD designs

rod as showed in CAD designs.
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Geometry 2 presents snake shape on the top to increase
surface area of the electrode. It is obtained with good
resolution and reproducibility.

Debinding and sintering
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Thermal Debinding and sintering processes were successfully applied
on the 3D printed samples to eliminate organic part and obtain
stainless steel-based electrodes. The figure shows the as-printed
green part and the shrinked sintered part .

Conclusions

v" The preliminary results of this study support the potential use of MMEX
3D printing technology for the rapid and scalable electrodes production.

Water electrolysis

Linear sweep voltammograms (LSVSs), rate: 5 mV/s
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Two different electrode geometries have been tested. Hydrogen gas
production start was detected in the Eg, voltage range 1.5V - 1.8V
(referred to a reversible hydrogen electrode).

Current densities measured for structured electrodes are comparable to
literature results both for porous electrodes (about 120mA*cm-?) and for
their commercial counterpart (80mA*cm-2) at about 1.85V vs. RHE) [1]

[1] R. Ding et al. “Improving the water splitting performance of nickel electrodes by optimizing their pore
structure  using a phase inversion method” Catal. Sci. Technol.,, 2017,7, 3056-3064,
https://doi.org/10.1039/C7CY00519A
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