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High-speed Photography of Prebreakdown Process in Mixtures
of Cyclohexane and Carbon Tetrachloride
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The electrical breakdown phenomena in mixtures of cyclohexane and carbon tetrachloride
have been studied by using an image converter camera in conjunction with a photo optical
current measuring system. It was shown that the negative streamer in cyclohexane is remark-
ably changed to a faster one by a small amount additive of carbon tetrachloride, more so than
the positive streamer. The negative streamer in mixtures with about 10% carbon tetrachloride
is more filamentary than that in plain cyclohexane and resembles the positive streamer. The
results are consistent with models of a breakdown mechanism based on a field ionization process
for positive polarity and Auger-like electron emission process for negative polarity.
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Fig. 1 Schematic diagram of experimental set-up.
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Fig. 2 Applied voltage trace.
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Fig. 3 (a) Positive streamer propagation in plain
cyclohexane.
() The corresponding current trace.
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Fig. 4 The current trace for positive point in plain
cyclohexane.
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Fig. 5 (a) Negative streamer propagation in plain
cyclohexane.
() The corresponding current trace.
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Fig. 6 (a) Negative streamer propagation for the
mixing ratio of cyclohexane to carbon
tetrachloride of 999:1 by number of
molecules.

() The corresponding current trace.
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Fig.7 (a) Negative streamer propagation for the
mixing ratio of cyclohexane to carbon
tetrachloride of 99:1 by number of
molecules.
() The corresponding current trace.
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Fig. 8 (a) Negative streamer propagation for the
mixing ratio of cyclohexane to carbon
tetrachloride of 9: 1 by number of mole-
cules.

(b) The corresponding current trace.
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