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AP Chemistry


	Chapter 20 Summary Notes

	Main Concepts
	Explanations

	Redox: reactions with a change in oxidation number
· Oxidation: Loss of electrons; oxidation number increases
· Reduction: Gain of electrons; oxidation number decreases
· Oxidizing Agent (Oxidant): causes another substance to be oxidized; gains electrons
· Reducing Agent (Reductant): causes another substance to be reduced; loses electrons
· Anode: half-cell where oxidation occurs

· Cathode: half-cell where reduction occurs
· Voltaic (Galvanic) Cells: A device that spontaneously produces electricity by spontaneous redox reactions 
· Remember the pneumonic AnOx RedCat

· In a voltaic cell: anode is (-), cathode is (+)

· In an electrolytic cell: anode is (+), cathode is (-)
· Electrochemical cells refer to both types- voltaic/galvanic or electrolytic cells
-Standard Cell Potential, E0 cell: the electric potential difference of the cell (voltage)

· E0 cell = E0r cathode – Eor anode

-If the E0 cell is positive, the reaction occurring is spontaneous.  

-If the E0 cell is negative, the reaction occurring is non-spontaneous
· Spontaneity of Redox Reactions
· Gibbs free energy and emf:

· DGo = - n F Eo
Electrolysis: the process of supplying electrical energy to force a nonspontaneous redox reaction to occur

Current (I): a measure of the charge (Q) per unit time (t)

I = Q/t 

-Electroplating:
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	-Balancing Redox Reactions: 
· Assign oxidation numbers to all species; based on this, split the half-reactions of reduction and oxidation.
· For each, balance all elements except H and O.
· Balance oxygen by adding H2O to the opposite side.
· Balance hydrogen by adding H+ to the opposite side.
· Balance charges by adding e- to side with overall positive charge.
· Multiply each half-reaction by an integer so there are an equal number of e- in each.
· Add the half reactions; cancel any species; check final balance.
· Voltaic or Galvanic Cell Diagram:
[image: image2.png]Ex: Zn(s) + Cu?*(aq) - Zn?*(aq) + Cu(s)

Oxidation half-cell: Zn (s) > Zn? (aq) + 2 e-
Reduction half-cell: Cu?(ag)+2e-->Cu(s)

) (+)

alt bridge, saturated
ith NaNO, (ag)

Notation:
Anode| Anode product|Salt | Cathode | Cathode product
Zn(s)|Zn?*(ag, 1 M)|NaNO; (saturated) | Cu*(ag, 1 M)|Cu(s)





Ex. What is the standard potential of the cell represented below:
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 Ans:  + 0.34 V
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Voltaic cell Electrolytic cell
spontaneity spontaneous reaction nonspontaneous reaction
standard cell | positive negative
potential, £,
cathode « strongest oxidizing agent present | - strongest oxidizing agent present
undergoes a reduction undergoes a reduction
- positive electrode - negative electrode
anode - strongest reducing agent present | - strongest reducing agent present
undergoes an oxidation undergoes an oxidation
- negative electrode - positive electrode
direction of | anode — cathode anode — cathode
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Electrolytic Cell:
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Ex: Na

+

(l) + Cl

-
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Oxidation half-cell:  2 Cl
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Reduction half-cell:  Na

+

(l) + e- → Na (l)
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• In a voltaic cell: anode is (-), cathode is (+)

• In an electrolytic cell: anode is (+), cathode is (-)


Ex. A current of 0.452 A is passed through an electrolytic cell containing molten NaCl for 1.5 hours. Write the electrode reactions. Calculate the mass products formed at each electrodes. Ans:
Oxidation: 
 
2 Cl- (l) → Cl2 (g) + 2 e- 

Reduction: 
 
Na+ (l) + e- → Na (l)

0.58 g Na and 0.90 g Cl2
Ex.If the voltage on an aqueous mixture of CuCl2 and ZnCl2 in an electrolytic cell is slowly increased, what products will form at each electrode? Ans: Cu (s) > Zn (s) > H2 (g)




Summary of the Chapter and Important things to remember:
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Ex: Na+ (l) + Cl- (l) → Na (l) + Cl2 (g)

Oxidation half-cell: 	 2 Cl- (l) → Cl2 (g) + 2 e-

Reduction half-cell: 	 Na+ (l) + e- → Na (l)
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In a voltaic cell: anode is (-), cathode is (+)

In an electrolytic cell: anode is (+), cathode is (-)
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