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Basic facts 
The disperse (powder, irregular) forms of metal deposits can be obtained by electrolysis from 

aqueous electrolytes and molten salt electrolysis [1,2]. The typical disperse forms obtained by 
electrolysis are: dendrites of different shape, crystals of regular and irregular shape, cobweb, 
needles, wires, carrot, globules, granules, cauliflower, the honeycomb, spongy, mossy, filaments, 
etc. The shape of disperse forms depends on the regimes and parameters of electrolysis, and the 
nature of metals. The both constant (potentiostatic and galvanostatic) and periodically changing 
(pulsating overpotential (PO), pulsating current (PC) and reversing current (RC)) regimes of 
electrolysis are used for production of disperse forms. The main parameters affecting the shape of 
disperse forms are: the type and composition of electrolytes, temperature of electrolysis, the type 
of cathode, stirring of electrolyte, the addition of specific substances known as additives, etc. 

According to the exchange current density, melting point and overpotential for hydrogen 
evolution reaction, metals are classified into three classes [3]: 
a) Class I, so-called normal metals like silver, cadmium, lead, tin and zinc. This group of metals is 

characterized by the high values of both the exchange current density (j0 > 1 A dm-2; j0 is the 
exchange current density) and overpotential for hydrogen evolution reaction, and low melting 
point, 

b) Class II, so-called intermediate metals like copper, gold and silver (ammonium electrolyte). This 
group of metals is characterized by moderate melting points, the medium exchange current 
density values (10-2 < j0 < 1 A dm-2), and the lower values of overpotential for hydrogen evolution 
than the normal metals, and 

c) Class III, so-called inert metals like nickel, cobalt, iron and platinum. This group of metals is 
characterized by the low values of the both exchange current density (10-2 > j0 > 10-12 A dm-2) 
and overpotential for hydrogen evolution reaction, and high melting points. 

A schematic illustration of position of the typical metals from each of these groups on the scale 
of the exchange current density is shown in Fig. 1. The values of their exchange current densities 
are summarized in Table 1. 

 

 
Figure 1. A schematic position of metals on a scale of the exchange current density values  

(Ag* - the ammonium electrolyte) 

This mini Author`s review gives a comprehensive survey of morphological characteristics of 
disperse forms of lead, silver and zinc (the normal metals), copper and silver (the intermediate 
metals) and nickel (the inert metal). 
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