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Cu*-conducting solid eledrolytes always contain the Cu®*
ion impurity owing to chemical instability of monovalent
copper. It isposshbleto present the Cu?* ionin the aystal
structure & the Cu'* ion with a hole, locdized onit.

Usually hole aonductivity oy, is determined by
the Hebb - Wagner method (1). The theory of this method
guesss an establi shment of the thermodynamic
equili brium with areversible eledrode. In particular, the
concentration of holes or Cu*" ionsin the dedrolyte
should correspond to equili brium of readion:

cu’+cu* =2¢cu’ [1]

and to beidenticd in all sites of the dedrolyte sample. In
this case the uncurrent patential ¢, of the cabon eledrode
inthe cél:

CU/RbCU4Cl3| 2/C [2]

should be equal to zero vs copper.

However, ¢ isnot equal to zero and makes
0.4...05V inredistic cdls[2] even at long-lived
anneding. Therefore, potential range 0.4...0.6 V was used
for the estimation of RbCu,Cl3l, hole cnductivity (2-4).
The obtained values of conductivity are incorred, since
some dedrochemicd RbCu,Cl;l, decompositionis
posshle & these potentials (5).

In thiswork it is offered to improve the
estimation procedure of hole conductivity using lower
potentials.

If ¢, # 0, agradient of Cu?*concentration takes
placein the dedrolyte, i.e. the Cu** concentration rea
carbon is much greaer than the one nea copper. Let us
consider the reasons of absence of the thermodynamic
equili brium of eledrolyte with copper. The oxide Cu,O
layer substantially always takes placeonto surfaceof the
copper eledrode. Then the cdl [2] can be renamed as:

CU/CUzO/ RbCU4C| al 2/C [3]

The Cu?" concentration in Cu,O on the Cu/Cu,0
Cu/Cu0
Cu2+
equili brium [1]. However, self-diff usion copper
coefficient in Cu,O very low. Therefore, Cu?*
concentration in Cu,O on the Cu,O/RbCu,Cl;l, interface

Cu,0/RbCwCl3l, .
( CCuz+ ) can be much higher (The
Cu/Cu,O/Ohmic contad copper-oxide redifier is efficient
at high temperatures for along time). Using an
eledrochemica measuringsit is shown, that in a cdl
[3] CCuéJrCuzo = 4.2x10M cm'3, CCU§?/RbCu4CI3I2 -

Cu Cu
RbC

1.4x10" cm® and C. SLiClal2/C = 1 3x10"%em. Hence,
u
the Cu?* concentration gradient pradicaly is completely

focused in the Cu,O layer and this gradient is negligible
in the dectrolyte.

interface( C ) corresponds to the thermodynamic

The asenceof theinitial concentration gradient
of adive particlesisthe basic requirement at the

derivation of equations of diffusion kinetics. Therefore
hereit is posshleto usethe equation of a aurrent-voltage
charaderistics (CVC) of the carbon eledrode for the Slow
diffusion case:

i:idg—expggw—%)% (4

where the cdhodic limiting current:
eDCUZ+

ig=

CCu2+ ' [5]

where D isthe Cu?" diffusion coefficient in the

Cu2+
eledrolyte. Infigureit isvisible, that the experimental
CVCiswell approximated by Eq. [4] at $o=0.5V and iq
= -3x10°% A cm®,
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The value of the RbCu,Clsl, hde conductivity it
isusually cdculated using an anodic uprising branch of
the CVC. However this branch is not in the recommended
potential range, in which the eledrolyte dedrochemica
demmposition is passble. Therefore, hole conductivity
can be more wrredly estimated using value of the
limiting current iy, Since d cathodic currentsthe
decomposition isimposshble. Using the Nernst-Einstein
relation, Eq. [5] may be rewritten:

4d=——

e L

where L is the thicknessof the RbCu,Cl3l, layer in the
cdl [2]. From here, using iq value, we gain:

o, =1.2x10" Scm™.

Thus, the use of the limiting current value dlows
to exclude the influence of electrochemicd decompaosition
on estimated oy, value. Besides the ig value is easy for
determining by means of single measuring of aflash
current in the cdl [2].
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