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In this study the ζ-potential of the bare silica particles was measured with NaCl concentrations ranging from 0.01 M to 0.2 M at 
pH=6.  For this range of ionic strengths the Debye screening length λD is much smaller than the size of the particle, i.e. r >> λD.  
In these conditions the Smoluchowski formula can be used to determine the ζ-potential ζ from the electrophoretic mobility: 1 

 

𝜁 = 𝑏𝜂
𝜀0𝜀𝑆

      (1) 

Here b is the electrophoretic mobility of the particle; η - viscosity of the electrolyte; ε0 and εs- the dielectric constants of vacuum 
and solution, respectively.  In the description of the experimental results the well known formula of the Gouy-Chapman has been 
used.2, 3 

𝜁 = 4𝑅𝑇
𝐹
∙ artanh �exp (−𝑘𝑥) ∙ tanh �𝐹𝜑𝑆

4𝑅𝑇
��    (2) 

Where φs is the surface potential; R- gas constant; T- temperature; F- the Faraday number; x slipping plane (the distance from the 
surface of the particle); κ- inverse Debye screening length (see equation 3), c- the electrolyte concentration in  the volume of the 
solution). 

�𝑘 = � 2𝐹2𝑐
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