JOURNAL OF APPLIED ELECTROCHEMISTRY 19 (1989) 617-629

Potential drops due to an attached bubble on a
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It is shown how the various components of the overpotential due to an attached bubble on an
electrode can be separated and estimated. By considering the resistance increments due to the presence
on the electrode surface of a bubble, obtained from impedance measurements, it is possible to
determine the predominant potential distribution which controls the gas evolution. A relationship
between the measured overpotential and the diameter of the bubble is established. The time evolution
of the overpotential due to a growing bubble is modelled in the case of the limitation of the bubble
growth by dissolved gas diffusion in the solution. In agreement with previous experimental results a
linear time variation is found.

Nomenclature R, polarization resistance ()
Ry polarization resistance per surface unit
by, by Tafel coefficients (V~') Equation A7 (Qm?)
de difference between the supersaturation R, charge-transfer resistance (Q)
and saturation concentrations (molm™?) s relative rate of variation of the electrode
C electrode double layer capacity (F) active surface due to a growing bubble
Co electrode double layer capacity per sur- (s ")
face unit (Fm 2) S disk electrode surface (m?)
Ci; Gy concentrations of species A and Bin the AS,, AS,  equivalent screened surfaces by a bubble
redox system (molm ?) or a sphere given by R, and R, changes
dy, diameter of a bubble or a sphere on the (m?), Equations 18 and 29
electrode (m) ¢ time (s)
d, diameter of the disc electrode (m) V potential difference between the working
D diffusion coefficient of the dissolved gas and the reference electrodes (V)
(m?s™") v gas molar volume: 24.5 x 107°m?® at
E electrode potential (V) 298 K
E, zero-charge potential of the electrode (V) AV total overpotential increment due to a
F Faraday constant, =96487 C mol ! bubble or a sphere (V)
I electrolysis current (A) AV,, AV, activation and ohmic overpotential in-
I faradaic current (A) crements due to a bubble or a sphere (V)
ky,, k¢ heterogeneous rate constants of the .
redox reaction (ms~') Greek characters
o ;
i;; :sgg gg %j,’jzﬁugfvg‘;i, S_)E”F.).quanon s o slf)pc ot_‘ log AV/log I curve, Equation 11
Equation 5 ’ &, Oy dimensionless parameters in Equations
K Henry coefficient, Equation 1 2.7 and_30 B ;
7 number of the electrons involved in the P dlmen_smnless coefficient in Scriven law,
reaction to form one molecule of the Fauation 2 ;
dissolved gas 8 tolal‘ overpotential (V) o
Q electrical charge of the electrode double Ma> fles Nohm ~ SPALial SRR of th? sctvaton, e
layer (C) centration and ohmic overpotentials
Ty radius of a bubble or of a sphere on the over the electrogs surfacE:B(V)
electrode (m) 0 electrolyte density (kgm™)
R, electrolyte resistance (L) Subscript
R, electrolyte resistance for an electrode of
I m in diameter (Qm), Equation 32 i in the absence of the growing bubble

* Paper pn::sented at Lhe_2nd International Symposium on Electrolytic Bubbles organized jointly by the Electrochemical Technology Group
of the Society of Chemical Industry and the Electrochemistry Group of the Royal Society of Chemistry and held at Imperial College,
London, 31st May and Ist June 1988.
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