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eutectic mixture melt at 400 K and (b) nonaqueous magnesium/ammonium nitrate eutectic mixture 

melt at 460 K. 

 

 

Figure 4. EDX maps of magnesium, oxigen and nitrogen distribution after 2 h of magnesium 

underpotential deposition onto gold substrate from: (a) magnesium/ammonium nitrate eutectic mixture 

melt at 400 K and (b) nonaqueous magnesium/ammonium nitrate eutectic mixture melt at 460 K. 

Table 1. Results of EDS semi-quantitative analysis for the Au substrates exposed to constant 

potential of +0.100 V for 2 h at 400 K and 460 K in used melts. 

Element 
Magnesium/Ammonium Nitrate 

Eutectic Mixture at 400 K 

Nonaqueous Magnesium/Ammonium 

Eutectic Mixture at 460 K 

 Element (%) Atomic (%) Element (%) Atomic (%) 

O K 71.52 85.26 65.06 75.52 

Mg K 17.42 13.67 24.96 23.5 

Au M 11.06 1.07 9.98 0.98 

Total 100.0 100.0 100.0 100.0 

Typical examples of XRD analysis results of the gold sample exposed to the underpotential of 

0.100 V in the melts mentioned above are presented in Figure 5a, T = 400 K, b and c, T = 460 K. It was 

revealed that there were Mg/Au alloys formed only during magnesium UPD onto working substrate 

from the nonaqueous melts. The XRD analysis (Figure 5a) revealed no clear evidence of Mg 

underpotential deposition and Mg/Au alloys formation from magnesium/ammonium nitrate 

eutectic mixture melt with water present. 

EDS analysis of the same samples showed the presence of magnesium in the surfaces of 

electrodes exposed to magnesium UPD from both kinds of melts used, although the presence of 

oxides was by far higher in the case of melt with water present. Presence of oxygen in EDS results 

was impossible to avoid because the samples had to be exposed to the air during handling. The 

white areas in the EDX scan from Figure 4. indicate positions and distribution of the elements (Mg, 

O, N) present in the sample surfaces.  

A tentative explanation can be that the reduction of water, when present, produces hydroxides 

and active oxygen which with Mg(II) ions present in the electrode double layer feed formation of 

porous structures of the deposited oxides, Figure 6. In addition reduced oxygen species probably 


