3D-Printed Three-Electrode Platform for Operando Raman Spectroelectrochemistry in Droplet-Volume Electrolytes
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Low-cost disposable Raman spectroelectrochemical substrates were obtained through fabrication             of a 3D-printed three-electrode system and subsequent electrodeposition of Cu onto the working electrode. Non-conductive parts of three-electrode platform were made of polylactic acid (PLA), whereas the electrodes and conductive paths were printed from carbon black/polylactic acid (CB/PLA) filament. Copper was electrodeposited under potentiostatic conditions from an acidic CuSO₄ solution containing polyethylene glycol (PEG) additive. The fabricated 3D-printed platform with an electrodeposited Cu layer was assessed for operando SERS substrate generation by cyclic voltammetry Raman SEC experiments in chloride medium (0.1 M HCl) using adenine and rhodamine 6G, as illustrated in Figure 1.
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Figure 1. CVs and corresponding Raman spectra recorded at the Cu-based substrate for (a,b) 100 μM adenine in 0.1 M HCl and (c,d) 100 μM rhodamine 6G in 0.1 M HCl.
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