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Incendivity of Discharges from Electrostatically Charged
Plastic Sheets to Acetone-Air Mixtures

S, FujloKA* Y. Fun* K. NAKATSUKA,*
Y. SAWAGURI* and S. MASUDA**

(Received August 15, 1977)

The maximum electrostatic charge density of 370 nC/cm?® was obtained by corona charging
over areas of polyethylene sheet contacted with an earthed back conductor. This value is
more than 100 times of the theoretical upper limit for an isolated plastic sheet. It was found
that energy of discharges from plastic sheets contacted with an earthed back conductor was
so high as to ignite very poor acetone-air mixture.
polyvinyl chloride sheet with charge density of 78 nC/cm? could ignite the mixture of acetone
(3.5%) and air (96.5%). However, mixtures of acetone (2. 6-2.7%) and air, near the lower
limit of explosion, could not be ignited by discharges at the charge density below 79 nC/cm?
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For instance, electric discharge from a
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Fig. 1 Schematic diagram of apparatus used to
study discharges from plastic sheets and
their incendivity.
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Fig. 2 Schematic diagram of apparatus used to pro-
duce acetone-air mixtures in the explosion
chamber.
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Fig. 3 Charge density on polyethylene sheets with
and without earthed back electrode.
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Fig. 4 Decay curves of electrostatic charge on
isolated polyethylere sheet.

40 d3=0[mm)
. +=2{mm] (1) RH=50(%)
h:
2
3 30 (2) RH=63(%)
%
e 204
i
=t
#® 101
0 T T
10 20
¥ M (min)

5 s EETARY =F LYY~ P OB
Rt
Fig, 5 Decay curves of electrostatic charge on
polyethylene sheet contacted with earthed
back electrode.
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Fig. 6 Decay curves of electrostatic charge on
polyethylene sheet contacted with earthed
back electrode.
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%1 #EEH>Fo 25°C CRFsRAHEHR
Table 1 Gas permeability constants of some
polymers at 25°C"’.
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Fig. 7 Decay curves of electrostatic charge on
polyester sheet contacted with earthed back
electrode. »
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Table 2 Incendiary data for acetone-air mixture by discharges from charged plastic sheets.
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1 2.6 34 12.4 i3 PE*(¢=2)
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4 2.7 30 6.2 3 PE**(¢=2)
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12 2.6 - 79 — i3 PVC*#H(¢=2)
13 3.5 78 — A PVCH (3 =2)
14 4.1 38 — " PVCH#*(y=2)
15 4.2 32 15.1 H PVCH*(§=2)
16 3.3 32 15.2 e PVCH#*(¢=2)
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