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The problem of electrode material for realizatiowide
spectrum of reactions is an old problem of
electrochemistry. It remains to be actual up todBye
electrode must have high electrocatalytic activétyd
stability of working characteristics, and also thesired
properties: corrosive inertness, selectivity andilability
of initial materials. The electrodes based on diadnand
diamond-like materials meet most of indicated
requirements. The films of amorphous carbon, stedal
a-C films, being inexpensive material keep all advgata
of conducting diamond electrodes — high corrosion
resistance, wide range of ideal polarizability ihet
background electrolytes, sensitivity to the small
concentrations of depolarizer. There are available,
inexpensive methods of obtainingC films with high
performance characteristics. The results of study
electrochemical properties of G-films, deposited on
conducting substrates (including ones with formatod
transitional layer of carbide phase for the improeat of
adhesion) are presented in this work. The elec&mital
activity of a-C films was estimated from data of cyclic
voltammetry in solutions of the systems [Fe(gRY,
ce"®* | the resistance of electrodes — from data of
impedancemetry in the solution of AW6H,SO,,
Experiment.
The a-C films were deposited on substrates of different
materials (Si, Cr, Mo, Pt, galssy carbon) by thehoe of
magnetron sputtering of graphite target [1,2]. Sditnes
were doped with the boron or nitrogen during the
deposition. Films of thickness-1,5 um and 50 nnfonly
on Si substrate) were used. Ohmic contacts to ithms f
were realized with the help of silver glue, an iagiive
surface of electrode was insulated by the cleagsdffin.
Voltampere curves of oxidation of [Fe (GNJ or Ce**
and of electroreduction of [Fe(CN)* or (Ce*) were
obtained by potensiostat Pi-50-1.1 with the linear
scanning of potential rate V=800 mV/s. The
concentrations of the Red-Ox forms of depolarizator
were varied in the range of 10 ™ — 2.10  mol/l. For
the impedance measuring in the range-BQlkHz and for
the cyclic voltametry at the rapid potential scagnthe
computerized measuring system Unilab was used.
Resultsand Discussion
Low background currents 10 uA/cm? were recorded in
the potential range (-%21,7) V vs Ag/AgCl in the
system 0,5 M BEBQ, on the a-C film electrodes and this
range did not depend on film thickness and dopawgll
The cyclic voltamperograms of the systems [Fe (N§
and Ce®"* " have a classic form with peaks of anodg) (|
and cathode ) currents. The values of, and E of
voltammograms of the systems under investigatiay va
depending otthe potential scanning rates accordinght
theory of voltammetry [3] (Figs.1, 2). The diffemnof
potential peaksNEp = E;a— E,0) is 0,2 V for the first and
0,68 V for second Red-Ox systems. It is known tkias
=59 mV for one-electron reversible electrochemical
reaction, but in the systems under examination the
electrode reactions occur irreversibly.  Kinetic

characteristics [4, 5], calculated for these remstifrom
the plots in Figs 1, 2, substantially differ fronatd,
obtained for metallic electrodes (Pt): for [Fe(GN) «
=0.37; B= 0.4; K= 7.10° cm/sec; D= 1,4210° cm %/sec.
The resistance of investigated films was estimatethe
impedancemetry and direct current measurements: the
obtained data are in the limits - 8,1 Ohm cm.

Present investigation and comparison of resultainét
by us earlier and by other authors [6] have shdvwan t
electrochemical behavior of a-C films and diamofilch(
monocrystalline) electrodes is generally the same.
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Fig. 1. Dependenses of&nd k. on potential scannng
rates in the solution 1M KCI+2B0[Fe(CN)]*™

o5 lgV¥

MKA/CM
70 Ip

40

12 12 112
,B ¢

Fig.2. Dependenses ofcland |, on potential scanning
rates in the solution 1M KCI+2ZB0[Fe(CN)]*'*



