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Construction of Apparatus for Plasma-Driven Permeation Experiment
and Permeation Behavior of Deuterium Plasma Through Ni Membrane

Masayasu SUGISAKI, Hironobu SUZUKI, Hirofumi NAKAMURA and Yuji HATANO

An apparatus for plasma-driven permeation experiment has been constructed, in which the plasma is pro-
duced by the RF-dischange.  The permeation behavior of deuterium plasma through Ni membrane has been ex-
amined and the significantly enhanced permeation flux has been confirmed. Following mechanisms have been
proposed for the plasma-driven permeation of deuterium through Ni. (i) Neutral deuterium atoms make a pre-
dominant contribution to the permeation enhancement.  (ii) Electrons also take part in the permeation enhance-
ment by inducing the dissociation of deuterium molecules adsorbed on the Ni surface.  The experimental condi-
tions under which the permeation spike occurs have been examined and an origin of the permeation spike has
ascribed to the enhancement of recombination on the up-stream surface which is brought about by the discharge-
cleaning of the Ni surface during the permeation experiment.
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Schematic description of the constructed
experimental apparatus.
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Fig. 2 Geometrical arrangement of a Langmuir

double probe and a permeation membrane.
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Fig. 5 Steady state permeation rate of deuterium in the
cases of the gas- and plasma-driven permeation.
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Fig. 7 Time dependence of the permeation rate in a

transient state of the plasma-driven permea-
tion at 418K.
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