Chapter 19 Review
Thermodynamics:

1st Law:  Law of conservation of energy and mass


2nd Law: Entropy (S) increases with any spontaneous change


3rd Law: Element in elemental form has H =0, True Crystal S=0

Entropy

Increases 1) s ( l ( g


    2) as # moles of gas increases


    3) as temperature increases

J
So = nSoprod – nSoreact    Superscript omeans STD Conditions
kJ   Ho = nHoprod – nHoreact
    All at 298K and 1 atm
kJ   Go = nGoprod – nGoreact
       STD Conditions
 





TEMP in KELVIN
G = H - TS  


G negative ( Spontaneous forward reaction, non-spontaneous for reverse 


G =0 ( at equilibrium


G + ( Non spontaneous forward reaction, spontaneous reverse

Gf of any element in elemental form = 0
To convert G from standard conditions to non-standard conditions:

G = Go + RT ln Q

R = 8.314 J./mole*K   or   8.314 x 10-3 kJ/mole*K

If  Q>K  rxn has gone too far..goes backwards (
If Q=K  rxn is at equilibrium

If Q<K  rxn continues foward
At Equilibrium … G = - RT ln K


If K>1    then  G -          Lots of products


If K=1    then  G = 0


If K<1    then  G +         Few products

Chapter 20
REDOX


LEO – Losing Electrons Oxidation.   AnOx


GER – Gaining Electrons Reduction.  FAT REDCAT

Balancing reactions by redox
1) Break up eqn into half rxns with similar elements other than H and O

2) Balance elements except for H and O

3) Balance O’s by adding H2O

4) Balance H by adding H+
5) Balance charge by adding electrons

6) IF BASIC SOLUTION … add OH- to H+ to create water,  Add same # of OH- to other side of reaction as well.

Voltaic Cell = Electrochemical cell = Galvanic Cell

A chemical reaction producing a spontaneous redox reaction … produces a current.

Use EMF (Eo) chart on page 1117 to see a) who undergoes reduction and who undergoes oxidation  and b) What the Eo of the cell is.  Remember … the only change to Eo is the sign … NEVER change the value of the number.

Salt Bridge – Allows migration of ions

Wire – allows flow of electrons from LEO (anode) to GER (cathode).  Cathode gains electrons and therefore is POSITIVE,  Anode loses electrons and is NEGATIVE in electrochemical cells.

+ Eo is a spontaneous reaction.

Go = - nFEo


or

G = - nFE

n = # moles of electrons once electrons gained = electrons lost

F =  Faraday constant …  96,500 J/mole e-
STD Conditions of 298K, 1 M (aq) and 1 atm (g) … for K values
Substitute into G = Go + RT ln Q  … to get

E = Eo – (RT/nF) ln Q

At equilibrium … Q=K, G=0, E=0  so….

Eo = (RT/nF) ln K

Electrolysis – electrolytic cell, non spontaneous – requires external energy to occur.

Anode +   and   Cathode –

Current


Coulomb = amp * sec


Amp = (coul / sec)


1 Farady = (96500 coul / mole e-)

Work – measured in Joules

G (work)   =       -  n   
           F    

      E
    Joule        =      Mole e-     (coul / mole e-)       (Joules / coulomb)
+  work on system      - work by system

Power

Watt = (Joule / Sec)

Kilowatt*hour (kwh)     100 watts (1 hr)  *  3600 seconds  =  3.6 x 106 watt*sec







    1 hr

    3.6 x 106 J

G ( kwh

Grams  *  1 mole  *  mole e-  *  coulomb  *  Joules       *    kwh   

                 grams       1 mole        mole e-       coulomb         Joule

Grams = mass of metal

Moles e- = from half reaction LCM

Coulomb / mole e- = Faraday

Joule / coulomb = volts (Eo)

