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Efficiency of Triboelectrification Reduction due to
Micro-gap Discharge in an Argon Gas
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Triboelectrification by sliding friction between a stainless steel pin and a fused quartz disk was measured in a vacuum, argon-
nitrogen mixtures, and neon. The initial charge separation by friction was determined by the measurement in a vacuum. In
ambient gases, the charge separation process and intermittent micro-gap gas discharge were repeated during friction. The rates
of residual charge was calculated as the net value of electrification in the ambient gas divided by amount of the initial charge.
The rate in pure argon at 1 atm was about 1% which was much smaller than the rate of about 25% in pure nitrogen and the
rate decreased with increase of partial pressure of argon in the mixture. The neon gas indicated highly reduction effect that is

similar with argon.
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Fig.1 Experimental setup.
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Fig.2 Generated positive charge on a stainless-steel pin.
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Fig.3 Elemental process of charge and discharge in Ar.
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Fig.4 Image measurements of spatial distribution of microgap
discharge during friction in Ar and light intensity as a

function of length from center of the contact along by the
friction track.
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Fig.5 Rate of residual charge as a function of partial pressure ratio
of argon.
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Fig.6 Process of charge generation and discharge during friction
in neon gas at 1 atm.
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Fig.7 Results after shaking the PET bottles; they contained
alumina balls (diameter = 0.5 mm) and were filled with
argon gas (left) and dry air (right).
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