The origin of spontaneous potential
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Railsback's Petroleum Geoscience and Subsurface Geology

Clay particles

Shale (and more generally
rocks of all sorts impermable
to water): the abundant
negatively-charged surfaces
repel CI ions, not allowing
them to pass through small
pore throats and thus trap-
ping them in larger pores
(the “shale membrane”
effect).

Sandstone (and more
generally rocks of all sorts
permeable to water):

Na® ions are attracted to
negatively-charged mineral
surfaces, but CI ions are
able to move through large
pore throats.
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Concentration gradient that induces diffusion
of Na* and CI" ions toward mud in borehole -
but with efficiency that is rock-dependent

and the ions at the same scale would be invisible),
nor by number (there should be trillions of ions).
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