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Short Communications 

Charge and outer Helmholtz potential for a mercury 
electrode in aqueous MaF at 25” 

The accompanying tables were compiled to facilitate the application of the theory 
of the electrical double layer to the study of electrode kineticsrs’. They were obtained 
by numerical mterpolation and extrapolation from the data of GRSHABIE~ on the 
mercury-aqueous NaF interface at 25”. using a digital computer. The surface 
charge density 4 and the potential v of the outer Helrnholtz plane US_ the solution 
are listed in Table I as a function of electrode potential (VS. S.C.E.) for various con- 
centrations of NaF. y was calculated from the equation” 

y = (G) sinh-1 (-$--)” 

of the Gouy-Chapman theory \vith the assumption of no specific adsorption of 
sodium or fluoride ions. To enable the reader to assess the accuracy of the calcula- 
tion, Graharne’s reported data for 0.001 M NaF are given in Table 2 for comparison 
with the values calcu.Iated by extrapolation from his data for 0.01 A4 NaF. This was 
the least favourable extrapolation undertaken_ 

METHOD OF CALCULATION 

R. Extra$olation 

From Graharne’s data for E as_ q at concentration cl, a new table of potentials E’ 
was calculated for concentration cl at the same values of Q, by assuming that the 
change in E was the same as the change in ‘ly and calculating the change in y from 
eqn. (I)_ This is in accordance with Grahame’s rule that the potential drop across 
the inner Helmholtz layer depends only on the surface charges. Then 4’ was calculated 
at equal increments of potential by quartic Lagrangian inverse interpolation in the 
table of E’ ZIS. q_ The potential y was finally calculated from q’ using eqn. (I) 

This was similar to the extrapolation, but potentials E' were calculated from data 
at both higher and lower concentrations and a linearly weighted average taken. 
A quartic Lagrangian interpolation was used to obtain values of E at a common 
value of Q for both higher and lower concentrations_ 

J- EZech-odna2. Cirent., 6 (1963) @5-+go 
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TABLE 2 

DATA GIVES BY GRAH_4WE= FOR 0.001 l%f NaF 

-1.75 

--I -65 
--I -55 

-I_+=j 

-I_35 
-125 
--I_15 
-1.05 
--9-95 
-25 
--o-75 
-0.65 
--o-55 
--45 
---o-35 

--1O.I2 

-1S.3-4 
-16.64 
-1_5_00 
--13.+3 
-11.88 
-10.32 
- S-72 
- 7.05 
- 5-15 
- 
- z::: 
- 0.54 
+ o-14 
+ I-05 
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The current-potential equation for linear-sweep voltammetry 

The theory of voltammttry with linearly changing potential ("linear-sweep polaro- 

graphy") for a reversible redox-system has beentreated ~~SEVEIKI and %XDLES~. 

SEVCIK solved the diffusion equation for linear diffusion by using the Laplacetrans- 

formation; RANDLES used a numerical method. 

Their results can be summarizedin the following current-potential equation: 

IraFt 
i = ~/ml* f c) _. P[g - nt) (I) 
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