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SEM study showed that tin powder consists of spherical or oval particles ranging in size from 0.4 up to 
25 µm with rather smooth surface, on which there are the single, sparsely located tubercles having 0.3–0.5 µm in 
diameter (fig. 3, a). Tin particles do not change their shape and size during the treatment in pyrophosphate solu-
tion containing Ag(I) ions, but the surface of particles becomes more rough within the nano-scale (fig. 3, b, e). 
The microprobe analysis (fig. 4), as well as SEM images obtained in the compositional mode (fig. 5), indicate 
that during the CD a thin discontinuous silver-containing film is formed on the surface of tin particles, with the 
uneven distribution of silver over the surface. According to the results of elemental analysis, the concentration 
of silver on the surface of tin particles ranges from 2 to 30 wt. % (see fig. 4, a). This is consistent with the XRD 
data, evidencing that the reduced silver incorporates into the Ag3Sn crystalline phase.

The treatment of tin powder in pyrophosphate solution containing Cu(II) ions does not affect the shape and size 
of the initial particles, but their surface becomes covered with uniformly distributed low-contrast nuclei having 
70–100 nm in size (fig. 3, d ), which consist of Cu6Sn5  intermetallic compound according to XRD analysis.

Fig. 2. Differential scanning calorimetry curve for Sn94.7Ag5.3 (a)  
and Sn94.0Ag4.8Cu1.2 (b) alloys

Fig. 3. SEM images of powders:  
a – Sn; b, e – Sn94.7Ag5.3; c – Sn94.0Ag4.8Cu1.2; d – Sn99.5Cu0.5. 
Duration of tin powder treatment in pyrophosphate solutions:  

a ‒ 2 min; b ‒ 15 min; c, d, e – 20 min


