20TQ: Electrochemistry										Name: _________________________
Text Questions from Brown, et. al.

1. What happens to electrons in oxidation-reduction reactions?



2. What is electrochemistry?		



20.1
	3. How do we determine whether a given reaction is a redox reaction?



4. Using oxidation states is a convenient form of bookkeeping, but you should not generally…


	
5. The oxidizing agent, or _________, takes electrons from another atom and is therefore itself _________; 
the reducing agent, or __________, gives up electrons and is therefore itself _________.

20.2
6. What two things must be balanced in a completely balanced redox reaction?



	7. What are half-reactions?		

	8. To balance an acidic redox equation, divide the equation into ____ _____-__________. Then balance all 
atoms except __ and __. Next, balance the __ atoms by adding ____ as needed. Then balance 
__ atoms by adding ___ as needed. Balance the _______ by adding _________ as needed. At 
this point, you should multiply the half-reactions by _________ so that the number of lost and gained 
__________ is the same. Finally, ____ your two modified half-reactions.
	
9. A. One way to balance a redox reaction in basic solution is to first balance the half-reactions as if…



	    B. Then, just before multiplying the half-reactions by integers, count the H+ in each half-reaction and…



20.3
	10. What is a voltaic (or galvanic) cell? 



11. In a voltaic cell, the electron flow can be used to do what?		

12. What is the difference between the anode and the cathode?



13. What condition is required for a voltaic cell to work properly?




14. What is a salt bridge?



15. How do the electrons flow in a voltaic cell?	



16. With what sign is the anode labeled?	 	With what sign in the cathode labeled?		

20.4
17. How does the potential energy of “anode” electrons compare to that of “cathode” electrons?



18. Why is the potential (i.e., voltage) difference between electrodes called the electromotive force?



19. Cell potentials are positive for reactions that…	

20. On what three things does the emf of a voltaic cell depend?



	21. What is meant by “standard conditions” for substances in solution?   			  For gases?	

	22. What is the convention for electrode potentials?	   

	23. Write the equation for finding the cell potential.		 

24. Write the equation and give the value for Eored for the standard hydrogen electrode.



25. What do we do when we assign an electrical potential to a half-reaction?



26. Why are standard reduction potentials intensive properties?



27. How does changing a stoichiometric coefficient affect the value of Eored?		

28. The more positive the value of Eored…	 

29. Under standard conditions, how do the values of Eored at the anode and cathode compare?



30. Common oxidizing agents are the ____________, ___, and oxyanions whose central atoms have… 



31. List three common reducing agents.		

32. Why are solutions of reducing agents difficult to store for extended periods of time?

	
33. In the reaction between Na and Cl2 to form NaCl, the Cl2 is __________; therefore, Cl2 is a (strong) 
__________ agent. The Na, on the other hand, is _________, so Na is a (strong) ___________ agent.

20.5
34. Rewrite the equation from Q23 such that it applies to all redox reactions, not just to voltaic cells. 



35. List the conventions for the sign of E and how it relates to spontaneity.	



36. What can be understood by the use of standard reduction potentials?		 

37. A. Write the equation for the relationship between emf and free-energy change.		

	      B. Faraday’s constant is the quantity of electrical charge on…	

	      C. What are the values (with units) for Faraday’s constant?		

	38. What two things indicate that a reaction is spontaneous? 		 

20.6
39. Why do the original concentrations of substances in a voltaic cell change over time? 



40. What is Q called, and what form does it have?



41. We can use the Nernst equation to determine what two things?
 


42. What is the relationship between reactant concentrations, product concentrations, and driving force?



	43. What is a concentration cell?		



	44. For a concentration cell, the standard emf is equal to _____, but the cell operates under nonstandard 
conditions and still generates a potential difference because…



	45. Concentration cells operate until the solution concentrations in both compartments are _______. In the 
half-cell with the more dilute solution, the process of ___________ occurs, and the dissolved ion 
concentration is thereby __________. In the half-cell with the more concentrated solution, the process 
of ___________ occurs, and the dissolved ion concentration is thereby ___________.

20.7
46. What is a battery?


	

47. What determines the emf of a battery?   What determines its usable life?



48. What is the difference between a primary and a secondary cell?		



49. In an automobile, what provides the energy for recharging the battery?	

	50. Why are alkaline batteries so named?	 

51. What is the emf for an alkaline battery?	               A nicad battery?              A Li-ion battery?   

52. Why must fuel be continuously supplied to a fuel cell?



53. What has NASA used as the source of electrical energy (and drinking water) on its spacecraft?



20.8
54. What are corrosion reactions?



55. List four materials that are protected from corrosion by a naturally-forming oxide coating.



56. When iron rusts, why does rust often deposit at the cathode?



57. What is galvanized iron?



58. How are cathodic protection and the sacrificial anode related?



20.9
59. How are electrolytic cells different from voltaic cells?



60. What function might a battery have in an electrolytic cell?



	61. Electrolysis is used in electroplating to do what?



	62. A. Write the equation for the maximum useful work obtainable from a voltaic cell.	

      B. Write the equation for the work performed by an electrolytic cell.	

