LECTURE 13


APPLICATIONS OF STANDARD ELECTRODE POTENTIALS





1. Thermodynamic potential of electrochemical cell





Ecell=Cathode - E Anode





2. Calculation of redox equilibrium constants





Cu(s) + 2 Ag+ <===>Cu+2 + 2 Ag(s)





Keq = [Cu+2]/[Ag+]^2





Cu/Cu+2(xM)//Ag+(yM)/Ag





Ecell= Ecath.- Ean. = EAg+ - ECu+2





Ecell = 0 = Ecath. - E An. = EAg+ - ECu+2





Ecath. = E An. = EAg+ = ECu+2





-----------------------------------------------------------


CALCULATION OF Keq





logKeq = ab(E0b-E0a)/0.0592





b, a, -number of exchanged electrons in both half reactions.





___________________________________________


EQUIVALENCE POINT POTENTIALS








at equivalence point:





the concentrations of species are equal.





(equations)





_____________________________________________________


REDOX TITRATION CURVES





Fe+2 + Ce +4 <===> Fe+3 + Ce+3





ECe+4 = EFe+3 = E system (potential of the system)





SHE//Ce+4, Ce+3, Fe+3, Fe+2/Pt





Fe+3 + e <==> Fe+2





Ce+4 + e <===> Ce+3





Because E system = EFe+3 = ECe+4 , data for  a titration curve can be obtained by applying the Nerst equation for EITHER the cerium(IV) half reaction or the iron(III) half reaction.





___________________________________________________


DERIVATION OF TITRATION CURVES





1. initial point


2. after addition of 5 ml of Ce+4


3. equivalence point


4. after addition of 25.1 mL of Cerium (+4)





(example)





_____________________________________________________


RECOMMENDED PROBLEMS TO SOLVE: 17.7-17.9; 17.11-17.12;  17.15


