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This invention relates to a method for plating copper 
particles with silver, and particularly to an immersion 
type of method, as distinguished from an electrolytic 
method, of plating copper particles with silver. 
The immersion plating of copper with silver is accom 

plished by immersing the articles to be plated in an aque 
ous cyanide silver plating bath, and in the plating of 
copper particles there is a tendency for the particles to 
agglomerate or adhere together in the form of small 
masses or pellets. This has two undesirable effects, the 
first being that the agglomeration itself is objectionable, 
and the second being that the copper particles are incom 
pletely coated or plated with silver. 

It is an object of the invention to provide a method 
for the immersion plating of copper particles with silver 
in which the objectionable agglomeration is avoided and 
complete and continuous coatings or plates of silver are 
obtained upon the individual copper particles. 
The process of the invention is indicated by the flow 

sheet shown in the drawing. 
The method of the invention is applicable to copper 

particles of any form including flakes. Such particles are 
susceptible to agglomeration and the method of the inven 
tion is effective in avoiding agglomeration of copper par 
ticles of any form including flakes during plating thereof 
with silver. The method has been used with success with 
particles which range in size from about one millimeter 
to a few microns in their maximum dimension. 
silver coated copper particles of this character find use 
fulness as an ingredient in electrically conductive com 
positions, as for example, in admixture with a binder or 
vehicle to form a conductive composition or paint. 

In accordance with the invention, the copper particles 
are immersed in the aqueous silver plating bath in the 
presence of a medium or agent which maintains the copper 
particles in separated or dispersed condition. In one 
procedure, the separating agent is in the form of discrete 
water-soluble bodies such as crystalline hydrated sodium 
sulfate (Glauber's salt), potassium sulfate, sodium nitrate 
or the like. In a preferred procedure, the copper par 
ticles are first dry mixed with the discrete bodies and the 
mixture is immersed in an aqueous cyanide silver plating 
bath. The water-soluble bodies are larger than the cop 
per particles and the volume of said bodies is substantially 
greater than that of the copper particles, whereby the 
copper particles become attached to the surfaces of said 
bodies in separated or dispersed condition and not in 
agglomerated condition. A suitable size for the water 
soluble bodies is from 0.25 inch to .0014 inch. The 
water-soluble bodies may be in the form of preformed 
pellets, or crystals produced by crystallization processes, 
or granules formed by the fracture of larger bodies. 
As an example of the method, 30 parts by weight of 

flake copper is dry mixed with 400 parts of bodies of 
hydrated sodium sulfate, Na2SO410H2O, in a suitable 
blender or mixer until the copper particles become at 
tached in the form of a coating of dispersed particles to 
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the surfaces of the sodium sulfate bodies. The mixture 
of flake copper and hydrated sodium sulfate bodies is then 
immersed in 800 parts of a cyanide silver plating solu 
tion, constant agitation being maintained during the im 
mersion. The plating bath may be of conventional com 
position as follows, the proportions being in parts by 
weight: 
Silver cyanide ------------------------------- 125 
Potassium cyanide --------------------------- 125 
Potassium carbonate ------------------------- 25 
Water ------------------------------------- 1825 

Agitation is continued until the sodium sulfate becomes 
dissolved in the plating solution, when it is discontinued 
and the solution is allowed to stand until the particles 
have settled to the bottom of the container. During the 
agitation and solution of the sodium sulfate, a plating of 
the copper particles with silver takes place by a chemical 
deposition of silver from the silver cyanide in the plating 
bath. The silver-coated particles are separated from the 
plating bath in any suitable manner as by decantation 
and are then thoroughly washed with water and dried. 

It has been found that in the process which has been 
described the silver is deposited in the form of a complete 
and continuous coating or plate upon the surfaces of the 
individual copper particles. The individual particles are 
visible to the eye, thereby showing their non-agglomera 
tion. The bright silver color of the particles is also 
visible to the eye, thereby showing the complete coating 
of the individual particles with silver. Upon analysis the 
particles are found to contain 12 percent by weight of 
silver, 
To further demonstrate that complete silver coatings 

are produced upon the individual copper particles by the 
process of the invention, a conductive composition was 
prepared containing the particles resulting from the 
method which is described in the foregoing example. The 
particles were thoroughly mixed with molten microcrys 
talline wax, the proportions being 14 parts by weight of 
microcrystalline wax and and 18 parts of particles. The 
composition was then cooled to room temperature with 
solidification of the microcrystalline wax, and was ex 
truded under pressure into the form of a cylindrical sec 
tion /8 inch in diameter and 6 inches long. The resist 
ance of the section was measured and found to be less 
than one ohm. 
For comparison purposes, similar copper particles were 

subjected to a plating method exactly the same as de 
scribed in the foregoing example except that the hydrated 
sodium sulfate bodies were dispensed with. The resulting 
piated copper was in the form of silver-coated masses or 
pellets which were round or nearly round in shape. The 
pellets were broken open and the interiors were found 
to be composed of uncoated copper flakes which upon 
standing in the atmosphere turned dark in color. The 
silver-coated pellets were subjected to a mild crushing 
operation to separate the agglomerations into individual 
particles. When mixed with microcrystalline wax in the 
manner described in the foregoing, the resulting composi 
tion exhibits an extremely high resistance such that for 
practical purposes it is a non-conductor. 
The superior conductivity of the composition contain 

ing the particles plated in accordance with the present 
invention is due to the fact that the copper particles are 
completely coated by silver whereas the other particles 
are not. Copper is subject to the acquisition in the 
atmosphere of a surface factor which greatly increases 
the contact resistance, whereas silver is substantially un 
affected in this way. 

Invention is claimed as follows: 
1. The method of plating copper particles with silver 



3 
which comprises dry mixing said copper particles with 
discrete water-soluble bodies whereby said copper particles 
become attached to the surfaces of said water-soluble 
bodies, said water-soluble bodies being of a size substan 
tially larger than that of said copper particles and the 
volume of the water-soluble bodies being greater than 
that of the copper particles and being sufficient that the 
copper particles are in dispersed condition on the sur 
faces of the water-soluble bodies, immersing said mixture 
in an immersion type aqueous silver plating bath, causing 
said water-soluble bodies to be dissolved in said plating 
bath, and Separating the resulting silver plated copper 
particles from said plating bath. 

2. The method of plating copper particles with silver 
which comprises dry mixing said copper particles with 
discrete water-soluble bodies whereby said copper par 
ticles become attached to the surfaces of said water 
Soluble bodies, said water-soluble bodies being of a size 
Substantially larger than that of said copper particles and 
the volume of the water-soluble bodies being greater than 
that of the copper particles and being sufficient that the 
copper particles are in dispersed condition on the surfaces 
of the water-soluble bodies, immersing said mixture in 
an immersion type aqueous silver plating bath, and caus 
ing said water-soluble bodies to be dissolved in said plat 
ing bath. 

3. The method of plating copper particles with silver 
which comprises dry mixing said copper particles with 
discrete water-soluble bodies whereby said copper par 
ticles become attached to the surfaces of said water-solu 
be bodies, immersing said mixture in an immersion type 
aqueous silver plating bath, and causing said water-solu 
ble bodies to be dissolved in said plating bath. 

4. The method of plating copper particles with silver 
which comprises immersing said copper particles in an 
immersion type aqueous silver plating bath while attached 
to the surfaces of undissolved water-soluble bodies of a 
size greater than that of said copper particles. 

5. The method of plating copper particles with silver 
which comprises dry mixing said copper particles with 
discrete bodies of crystalline hydrated sodium sulfate 
whereby said copper particles become attached to the 
surfaces of said sodium sulfate bodies, said sodium Sul 
fate bodies being of a size substantially larger than that 
of said copper particles and the volume of sodium sul 
fate bodies being greater than that of the copper particles 
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4. 
and being sufficient that the copper particles are in dis 
persed condition upon the surfaces of the sodium sulfate 
bodies, immersing said mixture in an immersion type 
aqueous silver plating bath, causing said sodium sulfate 
to be dissolved in said plating bath, and separating the 
resulting silver plated copper particles from said plating 
bath. 

6. The method of plating copper particles with silver 
which comprises dry mixing said copper particles with 
bodies of crystalline hydrated sodium sulfate whereby 
said copper particles become attached to the surfaces of 
said sodium sulfate bodies, said sodium sulfate bodies 
being of a size substantially larger than that of said copper 
particles and the volume of sodium sulfate bodies being 
greater than that of the copper particles and being suf 
ficient that the copper particles are in dispersed condition 
and are not agglomerated upon the surfaces of the sodium 
sulfate bodies, immersing said mixture in an immersion 
type aqueous silver plating bath and causing said sodium 
sulfate to be dissolved in said plating path. 

7. The method of plating copper particles with silver 
which comprises dry mixing said copper particles with 
bodies of crystalline hydrated sodium sulfate whereby 
said copper particles become attached to the surfaces of 
said sodium sulfate bodies, immersing said mixture in 
an immersion type aqueous silver plating bath, and caus 
ing said sodium sulfate to be dissolved in said plating 
bath. 

8. The method as claimed in claim 4 in which the cop 
per particles are in the form of flakes. 
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