chapter 10  Redox and electrochemsitry
· An oxidation-reduction , or redox reaction, is one in which electrons are transferred.
· Oxidation state ,or oxidation number, tells how many electrons an atom in a compound has gained or lost.

· The following is a list of the most oxidation states for various elements and groups of elements:
oxygen:-2  alkali metals :+1  alkaline earth metals :+2  halogens:-1  hydrogen:+1 or -1

· Whenever atoms in a reaction undergo a change in oxidation state ,a redox reaction has occurred.
· The atoms that lost electrons are oxidized and are called reducing agents ; those that gain electrons a reduced and are called oxidizing agents.
· Standard electrode potential (E0) is the change in potential energy when a given element is reduced or oxidized.
· Positive means that the reduction or oxidation has released energy ,and the reaction is spontaneous.

· An oxidation-reduction reaction in which the sum of the E0 for agents is positive can be used to produce electrical energy in voltaic or galvanic cell.
· In a voltaic cell ,the element being reduced picks up electrons at the cathode. Electrons are coming out of solution and being plated onto the cathode.
· The element being oxidized comes off of the anode and into solution as an ion ,leaving electrons behind. Then these electrons travel through the circuit to the cathode.
· Remember ,AN OX and RED CAT.

· A salt bridge completes the circuit ,depositing anions into the oxidation vessel ,where electrons are lost, and cations into the vessel where electrons are gained, keeping both neutral.

· In electrolysis, electrical energy is used to force an oxidation-reduction reaction for which the E0 is less than zero.

· Electrolysis is a common way of separating ionic substances into the pure elements of which they are composed.

Practise

Question type A

Question 1-4refer to the following:

A. Anode
B. Cathode

C. Salt bridge 

D. Voltmeter

E. Electrical wire

1. Serves to maintain charge neutrality in both half-reaction vessels.

2. Location of oxidation in an electrochemical cell.

3. Necessary to connect to two electrodes.

4. Increases in mass during the operation of an electrochemical cell.

Question type B

	
	I
	
	II

	1
	Any reaction in which one atom is oxidized requires that another atom be reduced.
	BECAUSE
	if one species donates electrons ,another must acquire them.


	
	I
	
	II

	2
	Electrolysis requires the input of electrical energy.
	BECAUSE
	a redox reaction that has a positive overall E0 is nonspontaneous.


Question type C

1.…2Na+…Cl2
[image: image1.emf]…2NaCl  Which of the is true of the reaction given by the equation above ?
A. Chorine is oxidized

B. Sodium is oxidized

C. Sodium is the oxidizing agent

D. Both sodium and the chorine are oxidized
E. Neither sodium and chorine are oxidized nor reduced

2.The oxidation state of manganese ( Mn) in the compound potassium permanganate ( KMnO4 ) is
A. +7

B. +4

C. 0

D. -4

E. -7

3.2Al+6HCl
[image: image2.emf]2AlCl3+3H2 If 2 moles of Al and 6 moles of HCl react according to the above equation, then how many moles of electrons are transferred during the redox reaction?
A. 1

B. 2

C. 3

D. 4

E. 5
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