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Additive Effect of Acetophenone on Breakdown Time Lag in z-Hexane
under Pulse Voltage Application
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(Received December 12, 1994)

The electrical breakdown phenomena in mixtures of n-hexane and acetophenone for point-
to-plane electrode configuration have been investigated using a photo optical current measuring
system and a 760 nano-second rectangular high-voltage pulse generator. The time lag is
precisely measured from the prebreakdown current. The average velocity of streamer propaga-~
tion is estimated from the linear relation between formative time lag and gap spacing. The
propagation velocity for a negative point in #m-hexane is exceedingly increased by a small
amount of acetophenone as an additive, more extremely than that for a positive point. The
results is considered to be due to a space charge effect on ionization of liquid molecules in
the streamer development. An Auger-like electron emission process for negative polarity and
the field ionization process assisted by a polarization for positive polarity are proposed to

account for the additive effect.
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Fig. 3 Current trace with a positive point for #-
hexane.
760 ns pulse, +45kV point voltage, 3.5 mm gap.
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760 ns pulse, +45kV point voltage, 3.8 mm gap.
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of 9:1.

760 ns pulse, —45kV point voltage, 1.8 mm gap.
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Fig. 7 Dependence of breakdown time lag on gap

spacing for n-hexane, at a fixed voltage of
positive 45 kV.
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Fig. 8 Dependence of breakdown time lag on gap

spacing for the mixing ratio of #-hexane to
acetophenone of 999:1, at a fixed voltage
of positive 45kV.
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Fig. 11 Dependence of breakdown time lag on gap
spacing for acetophenone, at a fixed voltage
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negative 45 kV.
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Table 1 Dependence of streamer velocity on molar
fraction acetophenone in #-hexane.

Molar fraction acetophenone
in n-hexane

0 10° 1072 107t 1
Positive primary 3.9 4.0 4.3 4,1 9.5
Positive secondary | 13 18 24 23 31
Negative primary 0.2 1.1 2.3 2.3 5.3
Negative secondary | 1.3 3.3 4.5

Streamer velocity (km/s)
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Table 2 Dependence of critical gap spacing for
total breakdown on molar fraction aceto-
phenone in 7-hexane,

Molar fraction acetophenone
in n-hexane

o 107 10? 107t 1
Positive point| 3.8 3.8 3.8 4.3 8.0
Negative point | 0.23 0.85 1.6 2.3 1.1
Critical gap spacing (mm)
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