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diffuse through pores into the deposit formed and with Mg2+ or nitrate ions create different 

compounds which crystalized on the electrode surface. The presence of the agglomerations on 

electrode surface can probably be blamed for the decrease in the concentration of free Mg2+ ions on 

the gold surface which could participate in Mg/Au alloy formation. It is assumed that in 

magnesium/ammonium nitrate eutectic mixture due to moisture magnesium hydroxide is formed 

which could be transformed into oxides during oxidation processes at temperatures above 570 K. 

The process depending on the value of the thermal decomposition constant, but in nitrate melts at 

given temperature (400 K) it seems that partial decomposition of Mg(OH)2 is taking place and is 

followed by NH4NO3 dissociation, which appears in Mg3(OH)4(NO3)2 and 

Mg2(OH)3.14(NO3)0.86(H2O)0.19 formation (Figures 4a and 5a). It looks like that compounds are solid at 

given temperature (400 K) and its precipitation on the electrode surface could cause 

pseudo-passivation. The formation of the passivating layer on the electrode surface may work as a 

barrier preventing Mg adatoms from diffusing into the bulk of the gold substrate.  

  

 

Figure 5. Diffraction patterns of gold samples after magnesium underpotential deposition at Ex = 

+0.100 V in: (a) magnesium/ammonium nitrate eutectic mixture at 400 K for 2 h; (b) [47] and (c) 

nonaqueous magnesium/ammonium eutectic mixture melt at 460 K for 2 h and 5 h, respectively. 

 


