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Apparatus for Measuring Static Electricity of Liquid Produced by
Filtering and Electrostatic Properties
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When inflammable liquid is transported, a filter for eliminating impurities is often used. A
large amount of static electricity is generated by filteration and separation from the filter.
Electrostatic hazards such as fires and explosions thus sometimes occur. However, a charging
mechanism of liquid is complex and has not been investigated adequately. Experiments have
hardly been sufficiently carried out and reports on static electricity of liquid filterated are rare.
It is hardly known that electrostatic charging of liquid depends on ‘separation from the filter.
Thus, in this study, apparatus for evaluating characteristics of charging of liquid was devised

by the authors.
nets used in the filter.
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It was used to investigate the charging of liquid when passing through metal
Various factors causing static electricity of liquid were examined by
the apparatus and it was found applicable for evaluating the charging of a liquid due filtering
The experimental results showed good agreement
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Fig. 1 Apparatus for measuring electrostatic charge

of liquid.
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Fig. 2 Cross section of element for measuring
charge.
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Fig. 3 Characteristic of charging of liquid in ex-
periments repeated.
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Fig. 4 Repeatability of charging due to filter.
(a) charge of #-Hexane and (b) charge of
n-Hexane after Acetone.
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Fig. 5 Relation between meshes of filter and charg-
ing of liquid due to filter.
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Fig. 6 Relation between suction pressure and
charging of liquid due to filter.
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Table 1 Electrostatic properties of various samples.

Sample &8 G S
Ethyleneglycol 1.75 2.07 1.07x 104
Water 22 < 22< 4.15x10-¢
Dimethﬁlform-amide 13.95 19.79 6 x10-¢
Ethyl asetate 22 < 14.44 1.0 x10-7
Ethanol 5,23 1.67 1.35%1077
Acetone 10.10 7.03 1 x10-7
n-Pentane 0.84 0.56 <2 x10-8
n-Heptane 1.55 0.01 <1 x10-1°
Toluene 2.79 0.20 1 x10712
n-Hexane ' 3.65 0.20 1 x107

Note : a) @ shows charge due to filter.
b) Qs shows charge due to separation from
filter.
c) o shows electrical conductivity referred
from Technical Recommendations of the
Research Institute of Industrial Safety.




312 (54)

DFER L D AR OBEER N 1077~1078S/m DLEHF
BEOC—I71HB LD h T

WESEL R o THEITLCE LV, oh
1%, Goodfellow B23F 1z #—~7 & VITHf 4 DU
iz, EERLHBHERE OBFELZHAE O
B L v — s OMBIRELBBEES KT B LA
Moo,

3.2 HIBEEEREM

2B FTBAT v VAAL Th, FORAKEY 5
OFEHN I9mm OLDOEEEL, D32 2 v > a D&
HHEA L, &k L0 AR X 5 EXBRE
NHRMEEIED, CoOENARINC L b &M@ b s h
BIR B G & B8 LIE L.

3.2.1 WBIESETERE

S B ORBIOKHEREIHE L 7e b L HBERORLE
BAEL B EFMIhs., 2T, BEIEN*EL %
ZER L V&N L ORI OMMEEEYE L OBy
P HREE 7R BEIED OWINT - fot
BEOBMMGR bt =T, RELE O HEESE
Ftk ORSHZ LA EBET 5 LR 8 O X 5 1l b B
CRMLCZo0BMERE bhic. R o @oBitins
MR S W OS5 B X BHE, (D B
ST S B fIMe X 5 L e S h B H
B DT LT h T,

3.2.2 REOBEELFEHE

AERB O KRB LA, EREE2 1D @
iR, @ iend & AR R OEERS 1077~1076
S/m ORBIHBEEOC - 70355 Lo,

10

Filter 32 meshes
8l Acetone (.5 ml

Charge (nC)

1 1

0 0.2 0.I4 U.IG 0.8 1.0
Suction pressure (X 10%Pa)

B 7 WRBIEDE HINHEE OBIFR

Fig. 7 Relation between suction pressure and
chaging of liquid due to separation from
filter.
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Fig. 8 Charging curves of liquid due to separation
from filter, (a) separation of layered-liquid
adhered on mesh and (b) destruction of
layered-liquid on mesh elements.
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