Lab. 7 Conductivity of solutions
Resistance is a measure of how much an electrical conductor apposes to the flow of electrical current through it. Resistance depends on the geometry and resistivity of the material, according to the relation:
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Where:

R = resistance, [Ω]



ρ = resitivity, [Ω m]



l = length of the conductor, [m]



S = cross sectional area of the conductor [m2]

This relation can be applied also to solutions, assuming that the solution is homogeneous and there are no variations of the concentration în space and time.

Conductance is a measure of how easily electricity flows along a certain path through an electrical conductor. Conductance is the reciprocal of the electrical resistance. It is denoted by 1/R. The SI derived unit of conductance is the Siemens, S.

Electrical conductivity or specific conductivity is a measure of a material's ability to conduct an electric current. It is the reciprocal of the resistivity. It is denoted by χ. The SI derived unit for conductivity is Siemens per meter [S m-1].
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Conductivity is the conductance of an electrical conductor having a length of 1 m and a cross sectional area of 1 m2.

Molar conductivity is defined as the conductivity of an electrolyte solution divided by the molar concentration of the electrolyte, and so measures the efficiency with which a given electrolyte conducts electricity in solution. It is denoted by λ. The SI unit is Siemens meter-squared per mole [S m2 mol-1].
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The conductivity of solutions can be measured by simply measuring their resistance. For this reason the Kohlrausch bridge is used, shown in Figure 1.
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Figure 1. Kohlarausch bridge.

In this bridge an ac current source is used. R1, R2 and R3 are variable resistance. By modiying the values of R1, R2 and R3 an equilibrium is reached when the current through point C and D is zero. In this case, applying Kirchoff’s law the resistance Rx can be calculated with the relation:
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Nowadays, the conductivity of solutions is measured using an electronic conductometer, instead of the Kohlrausch bridge. The electronic conductometer has a conductivity cell which is immersed in the solution to be measured. The conductometer gives the value of the conductance 1/R. Conductivity can be further calculed knowing the conductivity cell constant.
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The ratio l/S is a constant for each conductivity cell and can be determined using a calibration solution. Usually these solutions are potassium chloride solutions with known conductivity. The conductance (1/R) of the KCl solution is determined with the electronic conductometer and the cell constant can be calculated with the relation:
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