Redox and Electrochemistry Tips and Things to Remember
· Reduction = gain of electrons (charge decreases;   Oxidation (lose electrons, charge increases)

· Oxidation and reduction happen simultaneously.

· Memorize rules for oxidation numbers!!  (They’re on the first page of your reactions packet.)

· When balancing complicated redox reactions

· Separate them into half reactions first. 

· Balance the atoms.

· Add electrons to the side with the higher charge.  (Do number of atoms times the difference in electrons to figure out how many electrons you need.)

· Add waters to balance any extra oxygens.

· Add H+ to add any extra hydrogens.

· Put reactions back together and cancel things that are on both sides.

· If it’s an acidic solution, it’s ok to leave H+.  If it’s a basic solution, add enough OH- (to both sides of the reaction) to turn all the H+ into H2O.

· All single replacement reactions are redox reactions.

· Electrolysis:  A nonspontaneous chemical reaction is forced to occur when two electrodes are immersed in an electrically conductive sample, and the voltage is increased until electrons flow.

· Electrical energy ( chemical energy

· Cathode – reduction;  Anode – oxidation   (Electrons flow from anode to cathode.)

· Galvanic cell – A spontaneous redox reaction is used to create a flow of electrons.

· Chemical energy ( electrical energy

·  Faraday’s Constant:  1 mole = 96, 485 coulombs.
· Eocell = Eocathode – Eoanode     Positive Eocell means a spontaneous reaction.

· Ecell = Eocell – RT  (ln Q)        n is the moles of electrons

                       nF

·  ∆Go = -nFEocell
· Important redox reactions:

· Combustion

· Oxidation of metals

· All single replacement reactions

·  1 ampere = 1 coulomb/sec
1981 B

A 1.2516 gram sample of a mixture of CaCO3 and Na2SO4 was analyzed by dissolving the sample and completely precipitating the Ca2+ as CaC2O4. The CaC2O4 was dissolved in sulfuric acid and the resulting H2C2O4 was titrated with a standard KMnO4 solution, according to the following (unbalanced) reaction: MnO4- + H2C2O4 + H+ ( Mn2+ + CO2 + H2O

(a)
Indicate which substance is the oxidizing agent and which substance is the reducing agent.

(b)
The titration of the H2C2O4 obtained required 35.62 milliliters of 0.1092 molar MnO4- solution. Calculate the number of moles of H2C2O4 that reacted with the MnO4-
(c)
If the moles of H2C2O4 = the moles of CaCO3, calculate the percentage by weight of CaCO3 in the original sample.

1986 D

(a)
Describe what you would see if you added

1.
a piece of zinc metal to a test tube that contains 6 molar hydrochloric acid.

2.
a piece of copper metal to another test tube that contains 6 molar hydrochloric acid.

(b)
Write balanced equations for any reactions that occur.

(c)
Explain how you could use the table of standard reduction potentials [attached] to predict the observed results.

(d)
In a separate experiment, concentrated nitric acid is added to a test tube containing a piece of copper metal.

1.
Describe what you would see.

2.
Explain any differences between the results obtained in this experiment and those obtained with copper metal in part (a).

1994 D (Required)

Discuss the following phenomena in terms of the chemical and physical properties of the substances involved and general principles of chemical and physical change.
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What will be observed on the surfaces of zinc and silver strips shortly after they are placed in separate solutions of CuSO4, as shown on the right? Account for these observations.

