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With the upcoming energy crisis in today's world, it is in the best interest to develop an alternative, renewable energy 

source. The glucose oxidation reaction is widely used in fuel cells because it is one of the most abundant clean fuels available 

from the decomposition of polysaccharides such as starch and cellulose. Also, glucose is a safe, non-toxic energy source with 

high chemical energy released during oxidation. Noble metals such as Pt and Au can effectively catalyze the oxidation reaction 

of glucose; however, Pt and Au are very expensive. 

The aim of the work was to form a much cheaper and still effective catalyst for glucose oxidation reaction by 

electroplating 3D structure metal nickel-molybdenum (Ni-Mo) foam on a titanium plate (1 cm2) and gilding it with a low 

amount of gold particles. Nickel-molybdenum 3D coatings were made by electrochemical deposition on titanium plate under 

time and current density conditions of 50 mAcm-2 for 3 minutes and 500 mAcm-2 for another 3 minutes, from a solution that 

contained 0.5 M nickel and 0.01 M molybdenum ions. Gold particles were deposited on Ni-Mo foam by immersion of 

NiMo/Ti electrode into 1 mM HAuCl4 solution for 10 seconds. Coating surface morphology and composition were inspected 

using scanning electron microscopy, X-ray diffraction, energy-dispersive X-ray spectroscopy, and inductively coupled plasma 

optical emission spectroscopy. The cyclic voltammetry method was used to compare and evaluate the electrocatalytic activity 

of prepared electrodes for the glucose oxidation reaction. The cyclic voltammograms were recorded in 0.1 M NaOH and 0.01 

M glucose solution in a potential range from -0.9 to 0.7 V vs. Ag/AgCl, at a potential scan rate of 50 mV s-1 and temperature 

of 25 °C. Research showed that the prepared 3D Au(NiMo)/Ti catalysts had higher electrocatalytic activity for glucose 

oxidation reaction than Ni-Mo foam. 
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