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Streaming Electrification of Hydrocarbon Liquid through
Microporous Media

N. KITAMURA* and M. UEDA**
(Received August 28, 1982)

An experimental investigation of electric charge generation and transport during flow of low
conductivity and low dielectric constant liquids (hydrocarbons) through microporous media
(filter) is described. The rate of streaming current Ir, measured as charging current in the
liquid, depends upon the nominal inner area ))Sp of the pore calculated from the nominal
radius, length of pore and porosity of filters. The experimental results are shown as Igec
L Sp%4~10 according to the parameter of the liquid (kerosene) flow rate. The relationships
between the value of current density on pore wall surface J, and the ratios of relaxation
length to nominal radius of pore are shown as Jyoc exp (Ve¢/r) for each filter used for the ex-
periment when the kerosene sample flows through their filters. Although the relationship be-
tween the streaming current and these parameters could not be obtained from the electric
double layer theory because of the complex structure of flow mechanism in the filter, an em-
pirical correlation based upon ideas drawn from the electric double layer theory is presented.

The data over a wide range of these parameters may be able to be described with this corre-
lation.
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Fig. 1 Schematic diagram of apparatus for measurement of the three constants of filter.
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Table 1 Three constant values of filter.

Pore Filter

5};;'111’:1511‘; nf;?l%ﬁzl tOrlzl?gzity Porosity Porosity* thickness Sy
No. (¢m) (1/d) (n/cm?) (%) d (mm) (cm?)
24 1.9 1.18 10.6x105 76.2 0.77 564
26 1.1 2.30 5.1 72.3 0.74 280
27 0.85 1.05 35,2 70.0 0.71 688
28 0.63 1.09 125.3 68.8 0.70 255
37 0.45 1.82 153.6 71.1 0.65 2,521
60 9.8 1.27 1.0 80.0 0.55 218
65 3.2 1.34 2.5 78.0 0.53 27
102 1.5 2,12 15.2 77.2 0.31 453
424 3.3 1.54 3.4 76.0 1.05 555

* Marked data are offered by Toyo Roshi Co. Ltd.
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Fig. 3 Schematic diagram of experimental system for measurement of streaming electrification

character on filter.
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Table 2 Nominal mean velocity and pore radius in each filter sample.
Filter No.
60 28 24 424 102 37 27 65 26
v (m/s) 0.22 0.43 0.57 0.60 0.62 0.70 0.86 0.90 3.8
7 (xm) 9.8 0.63 1.9 3.3 1.5 0.45 0.85 3.2 1.1
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