Resistance of 1% NaCl solution (detailed).
Maxim Vedenev, 30 August 2007
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Let’s find ion densities. The area of the plates is 
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distance between plates:
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 So volume is:
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Thus mass of water is:
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We have 1% soulution, so the salt mass is:
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Molar mass of NaCl is:
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Number of NaCl molecules:
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Ion densities equal to each other:
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Resistance of the solution can be defined with ion mobility numbers:
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 - ions drift velocity, 
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-  ion mobility, 
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- electric field. Data from references:
for  Na+ :  
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for  Cl- :  
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Formula for current density:
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where 
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We have 2 type of ions thus:
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We don’t consider H+ and OH- ions because there are small number of this ions so they have small influence on resistivity and can be neglected. It is well known fact that pure water has big resistivity.
Electric field:
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- voltage between plates, 
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 - distance between plates.

Thus we have:
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Resistance is:
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