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Study of the Basic Measurement of the
Static Electricity in Petrorium.
Masakazu ITO

Static electricity in petrorium in oil tanks brought about by the convection current
through pipss are measured by using the steel sphere probe.

Tons in liquid move to the probe proportionally to the potential difference between the
probe and in liquid, then leak to the earth through the insulation resistance of the prove
carriage. The voltage drop is observed as the probe potential. Toextend the curves obtained
with prove potentials and the corresponding leakage current under the various insuration
resistance show the true value of the potential in liquid (neibourfood of prove) at the point
of zero current.

Similar curves can be obtained with the different size prove and show the same value of
the potential in liquid but they have the different inclination respectively.

These inclination of curves are inversely proportional to the radii of the probes.

This fact shows that the movement of ions to the prove is due to the electric force.

Therefore we are able to consider as follows.

when the prove has the potential V’ and the leakage current through it is I, the field

strength of its surface is V//r. Where r is the radius of the prove and I/drr?=K.(V-V’) [r.
where V is potential in liquid and K is conductivity of it.

In this test we find the same value of K calucurated from each curves.

Such characteristics is obtained not only for grounded tanks but for the insurated one

from the earth.

The ion density of test liquid will be estimated from the relation of K=Q.u. where p

is the ion mobility and Q is the ion density.
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Fig. 1 Measuring system of
static electricity in oil.
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Fig. 2 Measuring electrode and plate.
BW2HITRTML, BREHERZZFHELTNEF 7

VIR IZERY) v OB ETFTT AT L 5
THRBICTDONS. P~ A1 /a4 704 —42—
D) v IIEEENTHEDT, COIRETIRZ DIE
RET 7w BEORAL DIRET2EROA2EHDTC
EERYEEERZE T2V, O ETEEHENT
HEHEBAETHEEEDNE. LHLY V7 2EDTF
I 12 OAZD D F 2 v 7 LTAEL
5, REVEHUTIEZALVEE T -T2,

P BB OBREEACONTTH B2, O
IR REEIC BT, BERBREOREH0MRERE
T, HEICEZZOMERTNETH B, COERTIE
TN & Y FEBHECEETHEA LI T & » b—IGHIE 21T
DTZDOEDOFAR E ST,

UEOBET X - THE R NE 2 » 7 OHFICD0
TEMERY b OREERE 7 CHIG U CEREN 2/
REEIL 2R 28 3SMICRT. CORIKBOTERE

2.0

0 ) 4 6. . 8 10 12
EMWRER (X107°A)
E3R EREMN—IREETRIE R
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Table. 1 Relation between the inclination
of curves and the surface area of

electrodes.
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