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https://www.thoughtco.com/nernst-equation-electrochemistry-
equations-606454

Nernst Equation and How to Use It in Electrochemistry 

https://www.thoughtco.com/nernst-equation-example-problem-
609516 

Nernst Equation Example Problem 

Internet resources on pH meters and pH titrators

Activities should include:

Supplement regular class room formal lecture contents, by additional activities using these internet 
resource materials and develop the FORTRAN PROGRAM writing starting with first principles to 
lead to self learning trends. ALL these come under Digital Dta Processing !

http://www.chembuddy.com/?left=BATE&right=pH-calculator 

http://www.chembuddy.com/?left=BATE&right=download  

Start with the above website contents (almost like using the black-
boxes supplied by sophisticated instruments manufacturers), build 
confidence in the students at using them, and gradually lead them 
to the basics as in next sheet and generate interest in writing the 
programs in FORTRAN/Basic source languages or more advanced 
C++ type of structured programming languages (essentially 
software developer training). All these must be all the time having 
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the trail end of sending their attention back to basic science-not to
get saturated and diverted to programmers or instrument 
operator levels.



http://www.ph-meter.info/pH-Nernst-equation   

Nernst equation describes potential of electrochemical cell as a function of concentrations of ions 
taking part in the reaction:

Where Q is a reaction quotient and n is number of electrons exchanged. For constant temperature 
expression RT/F has constant value. To simplify calculations it is often combined with conversion 
factor between natural logarithm (denoted here by ln) and decimal logarithm (denoted here by log) to
form value of 0.0591 (for 25°C). Thus for example for half reaction of MnO4

- in acidic media:

MnO4
- + 8H+ + 5e- -> Mn2+ + 4H2O

potential is given by

To be precise we should use not concentrations, but thermodynamic activities of the ions present in 
the solution.

When applied to the full cell formed from half cells present on inside and outside of glass pH 
electrode, Nernst equation takes form:

or (using pH definition)

pH inside of the electrode has constant value, thus it can be included in the potential part of the 
equation:

This form of the equation describes behavior of the glass electrode used for pH measurements. It is 
necessary to add two remarks here. First, above equation assumes ideal response from the glass 
electrode. Second, 0.0591 value was calculated for 25°C temperature. In most cases electrode doesn't
behave as ideal and the temperature is not exactly 25°C, thus slope of the electrode response is not 
0.0591. To overcome these problems electrode should be calibrated before each use or series of uses.

http://www.ph-meter.info/pH-measurements
http://www.ph-meter.info/pH-definition
http://www.ph-meter.info/pH-electrode
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The following pages describe the various shapes encountered in electrochemical titration curves.
The description is by putting together known, familiar shapes of curvilinear graphs, and realize the 
titration curves, and from such shapes identifying and determining end poits as it is practically done.
Programs in Fortran Source language are listed and outputs plotted with MS EXEL application.
Connecting these with Nernst equation for electrochemical cells is not included here, as much as the 
conductance variations of electrolytes during titration are also not included. 

     Program Listing ----> sig1.f

      DIMENSION Y(500),X(500)
       OPEN (UNIT=1, FILE="sig1.out")
       X(1)=0.00
       Y(1)=100.0
       Do 10 I=2,10
       X(I)=X(I-1)+0.5
   10  Y(I)=Y(I-1)+5.0
       DO 11 I=11,15
       X(I)= X(I-1)+0.05
   11  Y(I)=Y(I-1)+(I-10)*5.0
       DO 12 I=16,20
       X(I)= X(I-1)+0.05
   12  Y(I)=Y(I-1)+(20-(I-1))*5.0
       Do 13 I=21,31
       X(I)=X(I-1)+0.5
   13  Y(I)=Y(I-1)+5.0
       DO 14 I=1,31
   14  WRITE (1,15) I, X(I), Y(I)
   15  FORMAT (3x,I4, 4x, F8.3, 4x, F12.4 )
       STOP
       END

OUTPUTDATA File ----->”Sig1.txt”

Data plotted in “pot-titr-curv-ill.xls”



       Program listing “sig2.f”

      DIMENSION Y(500),X(500),XA(500),YA(500)
       OPEN (UNIT=1, FILE="sig2.out")
       X(1)=0.00
       Y(1)=100.0
       Do 10 I=2,10
       X(I)=X(I-1)+0.5
   10  Y(I)=Y(I-1)+5.0
       DO 11 I=11,15
       X(I)= X(I-1)+0.05
   11  Y(I)=Y(I-1)+(I-10)*5.0
       DO 12 I=16,20
       X(I)= X(I-1)+0.05
   12  Y(I)=Y(I-1)+(20-(I-1))*5.0
       Do 13 I=21,31
       X(I)=X(I-1)+0.5
   13  Y(I)=Y(I-1)+5.0
       DO 16 I=2,30
       YA(I)=(Y(I+1)-Y(I-1))/(X(I+1)-X(I-1))
   16  XA(I)=( X(I-1)+X(I+1) )/2.0
       XA(1)=X(1)
       YA(1)=YA(2)
       XA(31)=X(31)
       YA(31)=YA(30)
       DO 14 I=1,30
   14  WRITE (1,15) I, X(I), Y(I), XA(I),YA(I)
   15  FORMAT (3x,I4, 4x, F8.3, 4x, F12.4, 4x, F8.3, 4x, F12.4)
       STOP
       STOP
       END

OUTPUT DATA file  ---> “sig2.txt”

Data plotted in “pot-titr-curv-ill.xls”





The case of conductometric titrations, the end point is obtained as 
point of intersections. Unlike the point of inflexion as in the case 
of potentiometric titration, the point of intersection by definition is
a point through which two lines of distinctly different slopes both 
pass through. Thus at that point the slope is not uniquely defined 
hence the differential method applied to potentiometric curves are 
not conveniently applicable.

However such discontinuities have the possibility to be 
smoothened by the method of ‘moving averages’ around the point 
of intersection. If the discontinuity is smoothened, then the first 
derivative may give the end point only as inflexion point which 
becomes similar to the potentiometric sigmoid curve. A second 
derivative would give a peak point as the end point. Illustrations 
are included in the following sheets.

That taking derivatives of curves results in a better display of changes in slopes is a 
more general principle and is a basic Digital data Processing technique. The sigmoid 
shape and the derivative of the sigmoidal curve as encountered above, is a necessary 
feature in spectroscopy. The sigmoidal function is an integral form of the peak 
displaying line shapes, which resembles atypical spectroscopic line. To know the total 
area under spectroscopic absorption lines, integrating the line is routinely adopted.

A spectroscopic illustration with Nuclear Magnetic Resonance spectroscopic result is 
included at the end of this document.



      Typical Conductometric curve illustrated

     DIMENSION X1(500),Y1(500),X2(500),Y2(500),YM(500),XM(500)
       DIMENSION X(500),Y(500),XD(500),YD(500),XD2(500),YD2(500)
       OPEN (UNIT=1, File="cond3.out")
       DO 10 I=1,10
       X1(I)=I
       Y1(I)=-4.0*X1(I)+45.0
       X(I)=X1(I)
   10  Y(I)=Y1(I)
       DO 11 I=11,20
       X2(I)=I
       Y2(I)=+1.0*X2(I)-6.0
       X(I)=X2(I)
   11  Y(I)=Y2(I)
       DO 13 I=1,20
   13  WRITE (1,15) I, X(I),Y(I)
   15  FORMAT (3x,I4, 4x, F7.2, 4x, F8.2)
       DO 16 I=2,19
       XM(I)=X(I)
   16  YM(I)=(Y(I-1)+Y(I)+Y(I+1))/3.0
       DO 18 I=3,18
       XD(I)=(XM(I-1)+XM(I)+XM(I+1))/3.0
   18  YD(I)= (YM(I+1)-YM(I-1))/(XM(I+1)-XM(I-1))
       DO 19 I=4,17
       XD2(I)=(XD(I-1)+XD(I)+XD(I+1))/3.0
   19  YD2(I)= (YD(I+1)-YD(I-1))/(XD(I+1)-XD(I-1))
       WRITE (1,*) '                                '
       DO 14 I=1,20
   14  WRITE (1,17) I, XM(I), YM(I), XM(I), YM(I)+2.0,XD(I),YD(I)*20.0,
     1 XD2(I), YD2(I)*50.0
   17  FORMAT (3x,I4, 4(4x, F7.2, 4x, F8.2))
       STOP
       END

OUTPUT files are ‘cond.txt’



The program outputs are plotted and the above are typical outputs plotted




	Nernst Equation and How to Use It in Electrochemistry
	Nernst Equation Example Problem

