Study of the peculiarities of the electrochemicalgess
on the gauze platinum anode in the solution ofusigf
acid
E. E. Chernova Yu. A. Karbainov, E.B. Cherno¥
E.A.Kutashova
! Depatment of Physical and Analytical Chemistry,
Chemistry & Chemical Engineering Faculty, Tomsk
Polytechnic University, Lenin av., 30, 634034, Té&ms
Russia
“Department of inorganic chemistry, Chemical fagulty
Tomsk State University, Lenin av., 36, 634050, Tkms
Russia

e-mail:cee@tomsk.ngt

The mathematical description of electrochemical\arng
of oxygen on a platinum anode in the solution dfusic
acid and the criteria for the mechanism of the essc
were offered [1]. Electrochemical evolving of oxyge
takes place in the region of the anodic potentiamf
1.2V to 2.2 V. If the main role in this processayd
adsorption of water molecules the criterion of aggon
estimation can be the following dependenge: f[c ]
2F H0
where i — the anode current densityg - the

concentration of water molecules in the solution of
sulphuric acid. The experimentally obtained depende
on the gauze platinum anode at the anode poten8aV/

is complicated. Therefore, to describe the depereiéme
mathematical modelling was used. It was shown, ttieat
adsorption isotherms of Langmuir, Temkin, Frumkin,
Kisarov, BET do not describe the obtained depenelenc
However, the dependence (fig. 1) is described hy th
Dubinin-Astahov equation which consists of two atttie
one of them is described electrostatic interactibwater
molecules with a surface of the gauze platinum erad
another one is described the dispersing intera¢®pn

a=a, exf- (AE, 7]+ a, exp- (aE, 3] Where
a, = \\I/\{" ; A=RTIn(C/C)

a1 and @, — the limiting adsorption of water molecules as
a result of filling pores with small and large dieter
correspondingly;C — the equilibrium concentration of
H,0 in H,SO;; Cs — the limiting concentration dfi,O in
H,SO,; Wo — the limiting volume of the adsorption area
or the volume of micropores; V* - the molar volurog
adsorbate;E — the characteristic energy of adsorption,
indexesd and e belong to dispersing and electrostatic
forces correspondingly; p, q - the parameters
characterising ordering of molecules and ions ie th
adsorbed state.
To determine the parametgrsq, E, a the Rosenbrock
method of unconditional optimisation was chosen.
The following equation was calculated:

A 0.45 A 3.56
a=1.4310% Oex (—) +4.82 D0 e p(—]
82 6738

According to this model dispersing interaction oéter

molecules with the adsorbate in micropores composes

75 % , and electrostatic interaction composes 25 %.
The similar equation was obtained for adsorption of
HSO; at the anode potential 2.3 V, when the main

reaction on the anode is formation of,3s The

obtained dependence e on the gauze platinum
E_ HSOZ

anode is described by the Dubinin-Astahov equatiih

two addends also& - the concentration of—|so'4 in

HSOZ

the solution of sulphuric acid).

The obtained equation is the following:

A 3.58 A 1.62
a=7.23710° Oex —(—] + 812 180 e p(—(}
1122 231

In this case the specific (donor-acceptor and dspg)
interaction of Hso;1 with adsorbate in micropores

composes 53%, and electostatic interaction composes
47%. The value of characteristic energy (E) allaws
determine the size of micropores.

Thus, adsorption of water molecules pISO; on the

gauze platinum anode can be describe with the bklp
theory of volume filling of micropores.
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Fig. 1. The dependence of the limiting adsorf
water molecules (a) on the differential m
work of adsorption (A)
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Fig. 2. The dependence of the limiting adsorptibn o
HS.O;1 (a) on the differential molar work of

adsorption (A)
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