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Coating Ni loading, 

µgNicm-2

Mo loading, 

µgMocm-2

Au loading, 

µgAucm-2

NiMo/Ti 39.3 5.7 -

AuNiMo/Ti 34.1 4.5 3.9

INTRODUCTION

The aim of the work was to form a cheap and still effective catalyst for glucose oxidation reaction by electroplating 3D structure metal nickel-molybdenum (NiMo)

foam on a titanium plate (2 x 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 NiMo foam by immersion of NiMo/Ti electrode into 1 mM HAuCl4 solution for 10 seconds.

The surface morphology and composition of the coatings were investigated 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 0.1 M NaOH with 0.01 M (and

later with different concentration) glucose deaerated solutions 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.

Table 1. Metal loadings in NiMo/Ti and AuNiMo/Ti catalysts which

was determined by ICP-OES.

Fig. 1. SEM view of NiMo/Ti electrode prepared by electroplating in 0.5 M

Ni2+ and 0.01 M Mo6+ ion solution under the conditions of 50 mAcm-2 for 3

min. and 500 mAcm-2 for another 3 min.

Fig. 4. NiMo/Ti (black line) and AuNiMo/Ti (dark

yellow line) coatings cyclic voltammograms in 0.1

M NaOH + 0.01M glucose solution, scan rate

50mV/s.

CONCLUSIONS

✓ Higher electroactivity for glucose oxidation 

reaction was achieved with AuNiMo/Ti than 

NiMo/Ti electrode. 

✓ The electroactivity for glucose oxidation 

increases with the increase of the glucose 

concentration from 0.01 M to 0.1 M in 

alkaline media using AuNiMo/Ti catalysts. 

Coating Ni, at.% Mo, at.% Au, at.%

NiMo/Ti 99.91 0.09 -

AuNiMo/Ti 99.29 0.27 0.44

Table 2. Electrodes surface EDS results for atomic mass percentages.

Fig. 7. Scheme for glucose oxidation reaction on electrodes in

alkaline solution.

Fig. 2. SEM view of AuNiMo/Ti electrode prepared by electroplating in 0.5 M

Ni2+ and 0.01 M Mo6+ ion solution under the conditions of 50 mAcm-2 for 3

min. and 500 mAcm-2 for another 3 min. Gold particles were deposited by

immersion of the NiMo/Ti electrode into 1mM HAuCl4 solution for 10 s.

Fig. 3. CVs of NiMo/Ti (a), AuNiMo/Ti (b) catalysts recorded in 0.1 M NaOH (blue line) and in 0.01 M

Glucose + 0.1 M NaOH (black line) at 50 mV s-1 at 25 ºC.

Fig. 5. Positive going scans of glucose oxidation

were recorded on the AuNiMo/Ti cаtаlysts in x M

glucose + 0.1 M NaOH at 50 mV s-1; 25 ºC.

Fig. 6. Positive going scans of glucose oxidation were

recorded and normalized by Au loading on the

AuNiMo/Ti cаtаlyst in x M glucose + 0.1 M NaOH at

50 mV s-1; 25 ºC.
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