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Electrokinetic flow through fine eylindrical capillaries was investiy
it sofutons of potassium iodide n purifed water as the clectrolyte. Two types of porous media
were studied: a fused array of borosilicate s capillaries cach 2 m in diameter and 191 men long
with a moeratly high zeta potential; and a polycarbonate iter membrane conaining nearly sk
formdrcular pores cach about 0.1 in diameter and 12 um long, with 4 reatively low 7¢ta potential
“The electrokineic radius was varied by varying the concentration of potassium fodide in the solution,
the conductivity of which was continuausly monitored. Streaming potentials were measured using

4 experimentally, using

platinum clectrodes o the ghass disc and slver odide clectrodes for the polycarbanate membrant.
An apparent effect of pressure drop on the ratio of streaming potentil to presure drop for the poly

carbanate membrane, which could serve s an esplanation fo the non-Darey flow hehavior reported
by others for low Tquid velocties through certain porous media, was ratfonalized as fortuitous by in
ki arguments recenly presented by Ball and Fuerstenan [7] The lertroviscous retardataion cf
fect was mensured for the glass disc by comparing the product of pressure drop and displaceament time
fora fise volume ofliuid with the corresponding product abined under conditions o high electro.

s (small double layer thickness). The resuls for both streaming potential and electro
viscous retardation effct are compared with the theory of Rice and Whitchead [1] for low zeta
potentias, as well as with the more recent theory of Levine et f. [2] for all seta. potentials. The
at support he Tattes theory more than the former

Kinetic rad

INTRODUCTION motivation for this work was to throw some

The theory derived a decade ago by Rice light on deviations from Darey's law which

and Whitehead (1) for electrokinetic flow
through . narrow cylindrical capillary
Jlimited by the assumption of zeta-potentials
sufficiently Tow that the Debye Huckel ap- THEORY
proximation is acceptable (namely, § < 25
mV for a 11 dectrolyte). A more recent
derivation by Levine ef al- (2) is not limited
by this approsiniation and is thercfore applic-
able also to higher zeta-potentials. The present
e N e
mentally test the Ricé Whitehéad predictions,
but its results also cari-be compared. with the
more recent les$ restrictive theory. The initial

have been reported by several nvestigators
(3,4) for slow liquid flow through some porous
media,

The results of both the derivations (1,2)
mentioned above, as applied to the streaming
potential gradient which builds up across the
capillary in the presence of an applied pressure
gradient and zero et current flow, can be
put in the form
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