Procedure for Streaming Potential Measurement 

Measuring principle

[image: image1.wmf]An electrolyte is to move through a capillary or porous plug by a pressure gradient. The excess charges around the particles or wall are carried along by the liquid. Their accumulation down stream causes the build-up of an electric field which drives an electric current back (by ionic conduction through the liquid) against the direction of the liquid flow. A steady state is quickly established and the measured potential across the capillary is called the streaming potential. 

The streaming potential E is measured at different gas pressures P. The Helmoltz-Smoluchovski formula is used to correlate this relation to the Zeta potential :
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where e is the medium permitivity,  the medium conductivity, s the surface conductivity,  the medium viscosity,  the Zeta potential, and r the capillary radius.  

z is extracted from the simplified formula : 
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(z is expressed in mV, E in mV, P in mbar, and, l in S.cm-1), where C is a constante including the dielectric constante of the medium and the solution viscosity, both depending on the température T. C is phenomenologically given by the following relation : 

C = 16,32 – 0,35197 T + 0.00351 T2
(T is expressed in °C).

Samples concerned

This method concerns solid objects that can be retained in a cell through which the electrolyte circulates under gas overpressure. It is thus valuable for measuring the electric surface charge of particles above 50 μm in diameter like sand or flat surfaces like membranes. In natural samples like soils, the mineral and organic constituants below 50 μm in size will have to be removed from the sample priory to streaming potential measurement, since their transport with the electrolyte would imply artifacts.. 

Measurement procedure

z will be measured at varying pH between 3 and 10 in order to determine the isoelectric point of the solid sample. Different ionic strengths will be used in order to detect possible specific affinity between the solid sample and the ions from the electrolyte. For instance, NaCl will be used at 10-4, 10-3, and 10-2 mol/L as the ionic background.

Each pH at each ionic background consists in one separate batch experiment.

The solid sample is previously magnetically stirred overnight in a large volume of electrolyte for equilibrium at the desired pH and ionic background. An electrolyte volume at least 40 times as large as the sample volume is advised so that the pH effect from the sample remains negligible on the electrolyte pH after equilibrium.

The measuring cell is filled with the solid sample.

Almost two litters of the electrolyte solution are required for previous rinsing of the capillaries and the measurement.

Measurement consists in recording the streaming potential when increasing the pressure step by step in alternative ways.

The following figures illustrate the three steps measurement for the example of magnetite solid sample at pH = 3. Measuring the slope E = f(P), the temperature, and the conductivity enables to determine the Zeta potential + 34.2 mV from the relation given previously.
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