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Kinetic parameters of the electrode reaction: 
2 CI-zC12 + 2e- 

Abstract - Kinetic parameters of the electrode reaction, 2 C1- Z Clz 
+ 2 e- ,  at various electrodes and in various electrolytes are compiled 
and tabulated. 

INTRODUCTION 

A large amount of data concerning the kinetic parameters characterizing the charge transfer 
process of a variety of electrode reactions have been published in the literature. A compi- 
lation of such data on charge transfer processes of metallic species was made by Tanaka and 
Tamamushi (ref. 1, 2 ) .  
In this document the compilation of the kinetic parameters of the electrode reaction, 2 C1- 

C12 + 2 e-, at various electrodes and in various electrolytes is presented, covering up 
to the year 1989. The chlorine evolution reaction is one of the most important and interest- 
ing reactions in electrochemistry, both from the practical viewpoint of electrochemical 
technology and from the fundamental viewpoint of electrocatalysis. Detailed discussions of 
the mechanisms of this reaction can be found in the comprehensive reviews by Mussini and 
Faita (ref. 3 ) ,  by Novak, Tilak and Conway (ref. 4 )  and by Trasatti (ref. 5 ) .  
The data were extracted from the data bank at Electrochemical Data Center, Yokohama National 
University. The data are tabulated as much as possible in the form they are reported in the 
literature. However, for detailed information on a particular system, the original paper 
should be consulted because, as i s  well-known, electrochemical kinetic parameters often 
depend not only on the electrode material but on the conditions of electrode preparation. 
General definitions and explanations of electrochemical kinetic parameters are given in ref. 
2 and refs. 6-8 .  

GENERAL REMARKS CONCERNING THE TABLE 

1. Gencral arrangement and presentation of the parmeters: The following table summarizes 
the kinetic parameters of the electrode reaction at electrodes of various materials in var- 
ious electrolytes. 
atomic symbols. 

2. Electrode: The first column presents the material and composition of the working electrode 
and the second gives the preparation and/or electrode treatment. When the same procedure is 
used for different electrode materials, a symbol *Pn (n=1,2, . . . I  is used in place of a full 
description of the procedure. The place where the full description is given is indicated in 
the last column. 

Electrode materials are arranged in alphabetical order according to their 

3.  Medim: The third column gives the composition of the solution and, when available, the 
practical pressure of chlorine gas above the solution. 
are aqueous. Note that M is used as the unit of concentration instead of mol/dm3. Pressure 
is given in atm if it i s  used in the original literature. (1 M = 1 mol/dm3 and 1 atm = 

1.01325~ lo5 Pa). 

Un,less otherwise noted, the solutions 

4.  Temperature: This column gives the temperature in "C . 
1760 



Kinetic parameters of the electrode reaction: 2 Cl- = Cl, + 2e- 1761 

5. Transfer coefficient and/or Tafel slope: The anodic ( a  and cathodic ( a  transfer 
coefficients are given in the fifth and sixth columns respectively. The slopes of Tafel 
plots for an anodic and cathodic branches (b, and b,) are often quoted in place of the trans- 
fer coefficients. 

6. Rate constant or exchange current density: The symbol ko represents the standard heteroge- 
neous rate constant (also named conditional electrode reaction rate constant). More fre- 
quently than ko the values of the exchange current density 1. are reported. 
Finally, where available, the potential dependent rate constant, Lox,  at a specified poten- 
tial is also tabulated. Numerical values in this column are often given in the form aEb 
rather than a x  l o b ;  e.g., 2.OE-3 should be read as 2 . 0 ~  

7. Energy of activation: The eighth column gives the energy of activation for the indicated 
condition. 

8. Method: The method for measuring the electrochemical kinetic parameters is shown in this 
column using the abbreviation given in the LIST OF SYMBOLS AND ABBREVIATIONS. 

9. Note: Numbers in this column indicate footnotes. The symbol *F indicates that the parame- 
ter(s) were taken or calculated from a figure in the original literature. 

10. Stoichiometric nmbers and reaction orders: When these values are reported in the origi- 
nal literature, then are cited in the footnotes. 

LIST OF SYMBOLS AND ABBREVIATIONS 

Symbols 
4 
- b, anodic Tafel slope 
b- cathodic Tafel slope 
- E electrode potential 
- E,, equilibrium potential 
- F Faraday constant 
1 current density 
10 exchange current density 
- ko 
- k,, 
- n, 
- n,(Clz) anodic reaction order in Clz 
- n,(Cl-) anodic reaction order in C1- 
- nc(Clz) cathodic reaction order in Clz 
n,(Cl-) cathodic reaction order in C1- 
e(Clz) partial pressure of chlorine 
- R gas constant 
- T thermodynamic temperature 
a, anodic transfer coefficient 
e cathodic transfer coefficient 
7 overpotential 
Y stoichiometric number 

surface area of the electrode 

conditional electrode reaction rate constant 
electrode reaction rate constant for oxidation 
number of charge transferred in the rate determining step 

Abbreviations 
chp chronopotentiometry 
CP current-potential curve 
fi faradaic impedance method 
gs galvanostatic method 
gsdp galvanostatic double pulse method 
lsv linear sweep voltammetry 
pd potentiodynamic method 
PS potentiostatic method 
RDE rotating disk electrode 
SCE saturated calomel electrode 
SHE standard hydrogen electrode 
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Kinetic parameters of the electrode reaction: 2 C l - t  Cl, + 2e- 1773 
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