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The OCP of tin electrode in the supporting solution (see fig. 6, b, curve 4 ) decreases by 0.020 V within 40 s, 
that can be due to reactions of tin with pyrophosphate ions (reaction (4)) and oxygen dissolved in the solution. 
After tin electrode treatment for 40 s in the supporting solution, the OCP ceases to change, that can be addressed 
to passivation of tin surface with the formation of Sn(II, IV) oxides. The treatment of tin electrode in Cu(II) 
containing solution for 200 s results in the increase in OCP by 0.220 V due to the reaction (2) (see fig. 6, b, 
curve 3). In contrast, OCP of tin rises by 0.022 V within 4 s treatment in the solution containing Ag(I) and Cu(II) 
ions (see fig. 6, b, curve 1), the latter can be attributed to the simultaneous occurrence of reactions (1) and (2). 

In the solution containing Ag(I) ions OCP of tin changes only by 0.022 V during the first 60 s (see fig. 6, b, 
curve 1). It follows that CD reaction in the Sn/Cu2+ system proceeds more intensively in comparison with the 
Sn/Ag+ system. The simultaneous presence of Cu(II) and Ag(I) ions in the solution suppresses the reduction of 
Cu(II) ions with tin powder.

The OCP of silver electrode in the solutions of different composition does not change with processing time. 
This fact indicates that CD does not occur in the Ag/Cu2+ system (see fig. 6, c, curves 2, 3) and silver surface 
remains not passivated.

An additional experiment was undertaken to reveal the reason of passivation of copper and tin surfaces. 
Copper and tin foils were treated in 5 % solution of hydrochloric acid and then immersed in the pyrophosphate 
solution free from Cu(II) and Ag(I) ions for 20 min. Then the foils were rinsed in distilled water and air-dried. 
XRD analysis of the foils surface did not reveal the presence of Cu2P2O7, Sn2P2O7, as well as oxides of Sn(II or IV)  
or silver, that may be due to the formation of too thin films not detected by this method of analysis.

Conclusions
Simple method of obtaining powders of binary Sn − Ag and ternary Sn – Ag − Cu alloys has been developed, 

using the reaction of Ag(I) and Cu(II) contact displacement with tin in pyrophosphate solutions. It has been 
established that simultaneous reduction of Ag(I) and Cu(II) from their complex pyrophosphate compounds with 

Fig. 6. Time dependence of OCP (electrodes: a – Cu, b – Sn, c – Ag).  
The time scale corresponds to the duration of treatment in the solutions: 

1 – Ag(I) and Сu(II); 2 – Ag(I); 3 – Cu(II); 4 – supporting solution


