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The effect of the complexing agents on the Ni NPs size distribution was investigated. 

As can be observed in Figure S1, in the presence of only citric acid, the slightly smaller 
(~220 nm) Ni NPs were obtained in comparison to the ones (~250 nm), which were ob-
tained in synthesis without any complexing agent (Figure S1A). The greater decrease of 
the NPs diameter, from 250 to about 180 nm, was observed in the presence of both com-
plexing agents (CA and AMP, Figure S1B, red curve). In addition, the smaller Ni NPs (of 
about 180 nm) were formed at a higher concentration of AMP, when pH was increased 
from 9.5 to 12.0. The bigger nanoparticles were obtained after the reduction process of 
Ni2+ in the presence of only one type of complexing agent (AMP or CA), which is pre-
sented in Figure S1C. The Ni NPs with the size of about 220 (green curve) and 400 nm (red 
curve) in the synthesis with CA and excess of AMP, respectively, were formed. The ob-
tained results indicate, that the presence of both complexing agents affects the size of Ni 
NPs, which also suggests the formation of their mixed complex. 
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Figure S1. The size distribution of Ni NPs as the results of synthesis: (A) without complexing agents (Ni NPs ~250 nm); 
(B) with CA and AMP at pH ~9.5, Ni NPs ~80 nm (green curve) and pH ~12.0, Ni NPs ~180 nm (red curve); (C) with CA, 
Ni NPs ~220 nm (green curve) or excess of AMP, Ni NPs ~400 nm(red curve). 

As can be seen in Figure S2, the most uniform coatings were obtained for inks con-
taining 0.05% Ni-Ag NPs with an average size of 100 and 420 nm and for inks containing 
Ni-Ag NPs with an average size of 220 nm Ni-Ag NPs in the presence of TEGO WET KL 
245 with concentration 0.025%. For inks containing the mixture of Ni-Ag NPs with differ-
ent average sizes, the optimal concentration of wetting agent (for all mixing ratios) was 
found to be 0.035%. As was shown in Figure S2, the obtained metallic film is uniform, the 
holes or cracks were not visually recognized. 

 
Figure S2. Visualization of the quality of obtained metallic coatings composed of Ni-Ag NPs with 
different average sizes and the mixture of them, after drying (60 °C, 10 min): (A) without wetting 
agent; (B) with the optimal concentration of TEGO WET KL 245 as a wetting agent. 
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Figure S3. The dependence of the resistivity of metallic films based on Ni-Ag NPs with different 
average sizes and their 1:1:1 mixture on sintering temperature of (heating duration 30 min). 

 
Figure S4. The thickness of the ink coatings composed of Ni-Ag NPs with average sizes (A) 100 
nm; (B) 220 nm; (C) 420 nm and (D) their mixture after the sintering measured by the EDXRF 
method. 
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