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2. Experiment
The batch discharge reactor (volume of 110 ml)
was used for this study. The stainless steel electrodes
were separated by the Shapal-MTM ceramics. Two
diaphragms with one central orifice (diameter of
0.3 mm) with thickness of 0.6 and 1.5 mm were
used for the contemporary experiments. NaCl
solutions with conductivity of 275, 400, 550, 750,
980 µS·cm−1 were prepared. The discharge ignition
arises in the middle of the reactor at the edge of the
diaphragm.
Diagnostics of the system were performed by a
two channels Tektronix TDS 1012B oscilloscope.
The high voltage was measure between electrodes,
the currents was measured from voltage drop on
ballast resistor (5 Ω).
3. Results
The measured mean current-voltage characteristics are given in Figs. 1 and 2. The current density
increases inside the pin hole and thus the
microbubbles are generated, here. The discharge is
consequently ignited in these microbubbles. Due to
the fact that resistivity (and thus Joule heating) is
indirectly proportional to the conductivity the
breakdown voltage decreases and breakdown current

increases with the solution conductivity increase.
The breakdown voltage as well as breakdown
current is higher in the case of thicker dielectric
barrier (i.e. in capillary configuration) because of the
higher resistivity at capillary part of the whole
discharge-solution interelectrode system. The lower
stability of the thinner diaphragm system is due to
rapid movement of the microbubbles out of pin-hole.
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Fig. 1. Mean current-voltage characteristics (pin-hole
diameter of 0.3 mm, thickness of 0.6 mm).
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1. Introduction
Electrical discharges generated directly in liquids
or direct plasma interaction with liquid phase is one
of the hot topics of the contemporary plasma
research. The plasma in water solutions can be
generated by various electrode configurations, and it
can be supplied by many kinds of the applied
voltage from DC up to MW frequencies using
pulsed as well as non-pulsed regimes [1, 2].
The presented contribution deals with the direct
observation of the pin-hole discharge breakdown in
water solutions. In this case, both electrodes are
immersed inside the liquid phase, and the electrodes
are separated by a dielectric barrier with a small
orifice. If the aspect ratio (thickness/diameter) is
about 1 (thin barrier with a relatively big orifice), the
discharge is called the diaphragm discharge; if the
aspect ratio is much higher than 1, the discharge is
called the capillary discharge. The non-pulsing DC
voltage was used for presented study. The time
resolved current-voltage characteristics were applied
for the discharge breakdown determination [3, 4].
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Fig. 2. Mean current-voltage characteristics (pin-hole
diameter of 0.3 mm, thickness of 1.5 mm).

Acknowledgement
This research was done under project of Czech
Ministry of Culture No. DF11P01OVV004.
References
[1] A.T. Sugiarto, S. Ito, T. Ohshima, M. Sato, J.D.
Skalný: J. Electrostatics 58, pp. 135 (2003)
[2] S.M. Thagard, K. Takashima, A. Mizuno:
Plasma Process. Polym. 6, pp. 741 (2009)
[3] F. Krčma, L. Hlavatá, L. Hlochová: Proc. ICPIG
XXX, C10-164, 4 pp. (2011)
[4] L. Hlochová, L. Hlavatá, Z. Kozáková, F.
Krčma: J. Phys. Conf. Ser. - submitted

