LECTURE 12


INTRODUCTION TO ELECTROCHEMISTRY





_____________________________________________________


OXIDATION/REDUCTION REACTIONS





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





Ce+4 - oxidizing agent (oxidant)


Fe+2 - reducing agent (reductants)





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


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





balancing:





MnO4- + Fe+2 <===> Mn+2 + Fe+3





________________________________________





2H+ + Cd(s) <===> H2(g) + Cd+2


2Ag+ + H2(g) <===> 2Ag(s) + 2H+


Cd+2 + Zn(s) <===> Cd(s) + Zn+2





		Ag+ > H+ > >Cd+2 > Zn+2





________________________________________________________


OXIDATION/REDUCTION REACTIONS IN ELECTROCHEMICAL CELLS





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





Ag+ + e-----> Ag(s)


Cu(s) ------> Cu+2 + 2e








Keq = [Cu+2]/[Ag+]^2 = 4.1 10^15








Galvanic cell


Cathode: Cu(s) <===> Cu+2 + 2e


Anode: Ag(aq) + e <===>Ag(s)





Electrolytic cell:


Cathode: Cu+2 + 2 <==> Cu(s)


Anode: Ag(s) <==> Ag+(aq) + e





CATHODE: the electrode where reduction occurs


ANODE: the electrode when oxidation occurs





TYPES OF ELECTROCHEMICAL CELLS:





1. galvanic (voltaic) -batteries that store energy. Reaction at two electrodes tend to proceed spontaneously


2. Electrolytic cell requires an external source of electrical energy





1. reversible cell


2. irreversible cell





____________________________________________________





SCHEMATIC REPRESENTATION OF CELLS:





Cu / Cu+2 (0.02M) // Ag+(0.02M) / Ag 		galvanic cell


anode			cathode





Cu/CuSO4(0.02M)//AgNO3(0.02M)/Ag





electrolytic cell:


Ag/Ag+(0.02M) //Cu+2(0.02M)/Cu





_____________________________________________________


CURRENTS IN ELECTROCHEMICAL CELLS





Electricity is transported by three mechanisms:


1. electrons carry electricity within the electrodes as well as the external connector.


2. anions & cations carry electricity within the cell


3. the ionic conduction is coupled to the electronic conduction in the electrodes by reduction reaction at the cathode and the oxidation reaction at the anode.








______________________________________________________


ELECTRODE POTENTIALS





Potential difference that develops between the cathode and the anode is a measure of the tendency for the reaction





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





to proceed from nonequlibrium state to the condition of equilibrium





Ecell= E cathode - E anode





we can measure only relative half-cell potential





(change in the potential with time -figure)





__________________________________________________________


STANDARD HYDROGEN ELECTRODE (SHE)





(schematic view)








2H+(aq) + 2e <===> H2(g)





Pt,H2(p=1.00 atm)/([H+]=xM)//





		reversible


cathode 				anode





The potential of the SHE is assigned a value of 0.000 V at all temperatures





_________________________________________________________


ELECTRODE POTENTIAL


Potential of a cell consisting of the electrode in question acting as a cathode and SHE acting as an anode





Standard electrode potential, Eo , of a half reaction is defined as its electrode potential when the activities of all reactants and products are unity








Half reaction					Eo, V


Ag+ + e <===> Ag(s) 				0.799


2H+ + 2e <===> H2(g)				0.000


Cu+2 + 2e <===> Cd(s) 				-0.403


Zn+2 + 2e <===> Zn(s) 				-0.763





Electrode potential is reserved exclusively to describe half reactions written as reductions





The sign of an electrode potential indicates whether the reduction is spontaneous with respect to the SHE





______________________________________________________________


NERST EQUATION


(quantitative relationship between concentrations and potential)





aA + bB + ... ne <===> CC + dD + .....








E = Eo - (RT/nF ) ln ([C]^c[D]^d..../[A]^a[B]^b)





Eo - standard electrode potential


R- gas constant


T- temperature [K]


n- number of moles of electrones


F- the Faraday constant





at 25oC





E = Eo - (0.0592/n ) ln ([C]^c[D]^d..../[A]^a[B]^b)








MnO4- + 5e + 8H+ <===> Mn+2 + 4H2O





E = Eo - (0.0592/5) ln ([Mn]^2./[MnO4] [H+]^8)


___________________________________________________________


RECOMMENDED PROBLEMS TO SOLVE:  16:7-16:24





