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Study on cyanide-free pre-plating silver process

AO Tianjin, CAO Junbin, ZHAO Jianwei
(College of Materials and Textile Engineering, Jiaxing University, Jiaxing 314001, China)

Abstract: Pre-silver plating, as a critical pre-treatment step in silver plating processes, is essential for ensuring the
stability and reliability of the silver coating, particularly in cyanide-free silver plating where its importance is even
more pronounced. Based on the important role of the preliminary silver plating process in practical applications,
this study provides a preliminary plating process with low silver content. An in-depth study was conducted on the
cyanide-free pre-silver plating process with an ultra-low silver content of only 1.0 g/L. Through electrochemical
methods, the electrodeposition behavior of low-concentration silver ions was systematically analyzed, revealing an
electrochemically irreversible process dominated by instantaneous nucleation. Optimization experiments identified
the optimal process parameter range for excellent plating performance: bath temperature between 23 and 38 °C,
with current density maintained at 0.5~1.0 A/dm?. Within this recommended pre-plating silver parameter range, a
series of coating samples were prepared under representative conditions, and their properties were characterized.
The results indicate that, under these conditions, the current efficiency of the plating solution typically ranges from
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30% to 50%, with a maximum achievable value of up to 83%, and a throwing power of 37%~80%. The obtained
coatings demonstrated a hardness of 80~100 HV, glossiness of 194~430 GU, and UV reflectivity of 60% ~80%.
The adhesion of the coating can meet the industrial production requirements. XRD analysis revealed a preferential
(111) crystal orientation, while SEM observations confirmed a dense granular structure with particle sizes ranging
from 14.0 to 20.0 nm. The recommended optimal operating range is as follows: plating solution temperature 30~
35 °C, current density 0.5~1.0 A/dm?. This study not only provides a reliable theoretical basis and process window

for low-silver cyanide-free pre-plating silver technology but also offers significant reference value for the
development of low-silver cyanide-free silver plating processes.
Keywords: cyanide-free silver plating; pre-plating process; process parameters; microstructure
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