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Chem 201 Lecture14 
Summer’07 
 
Turn in the group quiz NOW. 
 
Admin: Test #2 on Tuesday  Expect a challenging test.  
Review session: Friday 9:30-10:30 PS 607 
 
(study review guide. Remember to include  
in your review: 
*calibration methods 
*UV-vis spectroscopy *2 unknowns 
*Gran Plot (be prepared to graph) 
*EDTA titration calculations 
*argentometric titration methods 
 
(not included: atomic spectroscopy) 
 
Review Session: Friday morning 
 
Last time:1) EDTA calculations 2) Intro to Electrochemistry 
Today:1) E°, Galvanic cells 2) group quiz2? 
Lecture: 
In general, metals placed in water tend to dissolve in the form of cations. 
 
e.g. Cu  Cu2+ + 2e-  and Zn  Zn2+ + 2e- 
 
the tendency to oxidize can be represented by the oxidation potential, E°ox.   
a) Which is the most spont reduction half 
rxn? 
b) Which is the least spontaneous redn half 
rxn? 
c) Which is most spont oxidation half rxn? 
 
d) Which is the strongest oxidizing agent?  
 
e) Which is the strongest reducing agent? 
 
d) What is the E°red for: 
 2 F2(g) +4 e- 4 F-(aq)  ? 
e) What is the E°oxid for 3 Li(s)? 
 
f) Write the redox reaction involving the Cu 
and Cd redox couples: 
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h) Write a possible redox reaction based on the following half rxns. 
 
1  Cu+2(aq) +2e- Cu(s) +0.34V  
2 Zn2+(aq) ) +2e- Zn(s) -0.76 
 
 
One has to be reduced, the other oxidized, so  Reverse #2 and add to #1 : 
 
Electrochemical Cells: 
 
2 types:   
a) Voltaic Cells or Galvanic Cells (spontaneous) 
 
b) Electrolysis cells (nonspontaneous) 
 
Useful in electrolysis: 
 
current and charge transferred: 
 
Charge = q = #moles of electrons x charge of a mole of electron = nF  F=96500Coul) 
 
If X moles of Cu2+ --> Cu, then q transf'd=  (X moles of Cu2+)(2 mol e/mol Cu2+)(96500 Coul) 
 
Current = flow of charge = coul/s = i.  So, it = coul.  it/F = mol e transferred 
 
#mol substance = it/nF 
 
eg. Water is hydrolyzed to oxygen and hydrogen gas.  How many mLs of H2 will be produced if 
water is hydrolyzed for 2.0 hours at 1.80 amperes? (assume STP) 
 
Solution: Balanced equation:   
 
2H2O  2H2 + O2  
 
so n =4, i =1.80 A , t =2.0 x60x60=7200sec;  mol H2 = it/nF=(2.0)(7200)/(4)(96500)  
=   0.0373 mol 
 
V = nRT/P = .0373(.0821)(273)/(1)=0.836L  = 836 mL 
-- this is true in electrolytic cells. 
 
Elec work = qE =nFE= (C)(volts) = joules ∆G = -nFE = -work done on surrndings.  
 
Ohm's law:  i =E/R   or V=IR  (E = iR);   Power = work/s = E I  
 
Ohm's law (circuits): if R=100 W, & E =1.5 volts, I=E/R = 1.5/100=15x10-3 A=15mA 
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GALVANIC CELLS: 
-spontaneous reaction is utilized.  ; voltaic cell. the 2 reactants are not in contact so that electrons 
must be transferred thru a conductor ie an external circuit. 
 
We can determine the spont rxn by means of the electrochemical potentials. (standard 
potentials).  Convention: std red’n potentials. in relation to the SHE.  =0V, 
 
3) Know how to analyze galvanic cells.  Review how to write the cell(line) notation for galvanic 
cells. 
Cu2+ +2e- --> Cu  .339 V and    Zn2+ +2e --> Zn -.762 V 
Spont rxn:   Zn + Cu2+  Zn2+  +  Cu(s)  +1.102 V    
 
(Zn is oxidized and Cu is reduced)  
draw the cell.  anode = oxidation (-), cathode is reduction (+) 
Eg:  Daniell Cell:   Zn2+ | Zn||Cu|Cu2+ ;    
 
5) do sample calculations 
1) In electrogravimetry, analyte deposited as a solid ("plated") onto 
one of the electrodes.   
 
In contrast to the galvanic cell which is spontaneous, electrolysis 
occurs by a nonspontaneous reaction.   
 
To drive rxn an external emf must be supplied.   
Ecell for an electrolytic cell is negative.  e.g. Plating Cu is nonspont.   
Can calculate E° for nonspont reaction using Nernst equation. 

    
     galvanic         electrolytic 

We call this Eeq.  (i.e. potential that needs to be supplied such that there is no current flow.)   If 
this is exceeded, then a reversal is expected to occur.  I.e the current would flow the opposite 
direction. 
 
example:  Cu2+ + 2e --> Cu(s)     (a reduction)   E° = 0.339 V 
  Pb2+ + 2H2O + 2e--> PbO2(s) + H2(g) + 2H+      E° = =1.458 V 
If these 2 represent the redox couple, then E°cell = 1.458-.339 = 1.119V and Cu is oxidized to 
Cu2+.  If instead, we want Cu2+reduced then we need to reverse this spont rxn.  We apply an 
external applied E of Eappl=-1.119V  But that’s is not enough.  We need more negative to 
actually reverse the current.  And the resulting current is actually voltage dependent.   
 
Group quiz#2 
 
Titration of 50.0 mLs of an unknown Ba2+ solution (buffered at pH 8.0 requires 25.0 mLs of 
0.0600M EDTA).  What is pBa2+

free at equivalence?  Is it a valid titration? 
(logKf = 7.88, aY4- = 4.2x10-3).   
 


