Chemical Thermodynamics and Electrochemistry

Mrs. Hibler  2008-2009
Class and Assignment Schedule

	Date
	Topics
	Assignments

	2/25/09
	19.1 – 19.4 Spontaneous and Reversible Reactions and Entropy 
   Bluffer’s Guide    
   Intro to class:  Ba(OH)2 and NH4Cl spontaneous demo

   Second Law WS
	

	2/26/09
	19.5 – 19.6 Gibbs Free Energy

    Intro to Free Energy Problems
	Problem Set 1 due tomorrow

	2/2709
	Free energy and Equilibrium 19.7

    20 Entropy and Free energy WS

    Delta G Problems WS

	

	3/2/09
	More Delta G Problems WS
	Problem Set 2 due tomorrow 

	3/3/09
	AP Practice Problems
	

	3/4/09
	20. 1 – 20.2: Redox Reaction and Balancing
    Balancing Redox Reactions WS
	Redox Titration Prelab

	3/5/09
	Redox Titration Lab or Strength of Bleach Lab
	Redox Titration Lab due Monday

	3/6/09
	20.3 – 20.6:  Galvanic Cells,  Nernst Equation
    Electrochemical Cell WS
	Problem Set 3 due tomorrow

	3/9/09
	20.7 – 20.8:  Batteries
    Electrochemistry WS #6
	Galvanic Cell Prelab

	3/10/09
	Galvanic Cell Lab
	Complete Galvanic Cell Lab

	3/11/09
	20.9:  Electrolysis 

    Electrolysis WS
    Electrochemistry WS #7

	Electrolytic Cell Prelab

	3/12/09
	Electrolytic Cells Lab
	Problem Set 4 due tomorrow

	3/13/09
	Practice Problem
	

	3/16/09
	Practice Problems
	

	3/23/09
	Unit Test MC
	

	3/24/09
	Unit Test FR
	Electrolytic Cell Lab due tomorrow


Problem Set 1:  19.1, 19.5, 19.9, 19.11, 19.13, 19.17, 19.23, 19.25, 19.27, 19.31, 19.35, 19.37

Problem Set 2:  19.39, 19.43, 19.47, 19.49, 19.51, 19.55, 19.59, 19.61, 19.65, 19.67, 19.73

Problem Set 3:  20.1, 20.5, 20.9, 20.11, 20.13, 20.19, 20.21, 20.25, 20.27, 20.31, 20.37, 20.39, 20.41

Problem Set 4:  20.45, 20.53, 20.55, 20.57, 20.73, 20.77, 20.79

The Learner Will:
1.  Define the term spontaneous and identify spontaneous processes

2. Define the terms reversible and irreversible and identify these processes.

3. Describe how entropy is related to disorder or randomness

4. State the second law of thermodynamics

5. Predict whether entropy is “+”, “-“ or zero for a process

6. State the third law of thermodynamics

7. Describe how and why a change in temperature changes entropy of a substance 

8. Calculate ΔSo for a reaction using known entropy values for the reactants and products

9. Define free energy in terms of enthalpy and entropy

10. Relate the sign of ΔG to the spontaneity of a reaction

11. Calculate ΔGo using standard free energy values for reactants and products

12. List the standard state conditions used to determine standard free energy values
13. Calculate ΔG from K and vice versa

14. Describe the relationship between ΔG and maximum work possible from a spontaneous reaction or the minimum work required to accomplish a nonspontaneous reaction

15. Calculate the free energy change ΔG, given ΔGo, temperature and the reaction quotient

16. Predict how ΔG changes with temperature if you know ΔH and ΔS

17. Identify oxidant and reductant in a Redox reaction
18. Balance redox reactions using the oxidation number method

19. Balance redox reactions using the half reaction method

20. Draw simple voltaic and electrolytic cells.  Label the anode, cathode, direction of electron flow and signs of electrodes.

21. Calculate the voltage produced from a voltaic cell from electrode potential data

22. Predict spontaneity of a cell from electrode potential data

23. Convert between Eo, ΔGo and K for a redox reaction

24. Use the Nernst equation to calculate concentration of an ion, given E, Eo and the concentrations of the remaining ions

25. Describe the lead storage battery, the dry cell and the nickel-cadmium cell
26. Describe corrosion in terms of the electrochemistry involved and describe how cathodic protection works

27. Calculate the minimum voltage required to cause electrolysis using electrode potential data

28. Calculate for time, current or amount of substance produced or consumed in an electrolysis reaction given 2 of the 3 quantities

29. Calculate the maximum electrical work performed by a voltaic cell and minimum electrical work required for an electrolysis process

