Day 70

Take up acid-base test

Objectives

HW
R&MN 9.1
P   1,2,4,7-21




Q  2,3,5-8,10


Handout – rules for assigning oxidation number

Oxidation-Reduction Reactions

(Redox)

Redox reactions are important in everyday life ( bite an apple, batteries, life itself-photosynthesis) industrially for the refining of metals through electrolysis and can even be harmful as in corrosion.

Redox reactions involve the transfer of e-.  Thus it is nearly impossible to have oxidation without reduction.

It is called oxidation because originally it applied only to reactions in which an element combined with oxygen.  We now know that the characteristics of the reaction are due to e- transfer and this can be achieved without oxygen.

Eg]
2Mg
+
O2
(
2MgO


Mg atom

(
Mg+2 ion
Mg is oxidized

O atom


(
O-2 ion

O is reduced

LEO the lion says GER

Lose Electrons – Oxidation
Gain Electrons – Reduction

Since oxygen is responsible for the oxidation of magnesium the oxygen is said to be the oxidizing agent.

Since Mg is responsible for the reduction of oxygen it is called the reducing agent.

OR
The oxidizing agent gets reduced


The reducing agent gets oxidized

Why is a gain of e- a reduction?
Because charge is reduced.

Oxidation numbers – Fictional numbers
The charge that an atom in a compound would have if the e- pairs in the bonds belonged solely to the more electronegative atom.  Oxidation is an increase in oxidation number and reduction is a decrease in oxidation number

From above
– Mg ox # went from 0 to +2 ( increase ( oxidized

· O ox # went from 0 to –2 ( decrease ( reduced

NOTE: ox # is not the charge on an atom it is the charge IF the more electronegative atom took the e- completely.

Eg] 
H2
+
½ O2
(
H2O

Ox #
0

0

+1  -2
The H in water does not have a +1 charge it

 has an assigned ox # of +1.

In order to figure out if a redox reaction occurred we need to see if the ox #’s changed for a given species – so – we need to assign ox #’s

Do handout – Rules for assigning Ox #

Do examples pg  658, 660

Day 71

Take up HW – assigning ox #’s

HW
R&MN 9.2
P 1-8     Q 1-4,6

Handout – Balancing Redox Equations

Balancing Redox Reactions

There are 3 methods but no single method works all the time and you can’t tell which will work ahead of time. – experience is the only way to get better at these.

1) Exhaustive – try every combination.  Balance one element then balance the rest. Gr. 11– very difficult!

2) Oxidation Number – use change in Ox # to help in exhaustive approach.
3) Half Cell – works for more difficult polyatomic reactions.
Balancing Redox Reactions Using Ox #’s

a) Identify the atoms that change ox # and assign ox #.

b) Balance the number of atoms that are changing ox #

c) Calculate the total loss or gain of e- for each species

d) Balance the gains and losses by multiplying

e) Balance atoms other than O and H

f) If solution is acidic – add H+ to balance charge

If solution is basic – add OH- to balance charge

g) Add H2O to balance the hydrogen atoms

h) Check

Cu
+
Ag+
(
Ag
+
Cu+2
what’s wrong? Fix it.

Mg
+
HCl
(
MgCl2
+
H2
try exhaustive and Ox # method

Do 1st from handout  CuO + NH3

MnO4-
+
SO3-2
(
Mn+2
+
SO4-2  (acid)

Balancing Redox Reactions Using the Half Cell Method

We can balance without using ox # by dividing the overall reaction into simpler ones known as half cells.

PSCHOED

Determine the half cell reactions (forward as in the rxn)

Everything else – balance all atoms other than O and H

Oxygen – balance oxygen by adding water

Hydrogen – balance hydrogen by adding H+
If basic add the same number of OH- to each side of the reaction – enough to cancel out all the H+ you just added.

Cancel redundant water molecules.

Charge – balance charge by adding e- better  be on opposite sides

Sum the equations so as to eliminate e-

Pray

Eg]
MnO4-
+
Fe+2
(
Mn+2
+
Fe+3  (acid)



MnO4-
(
Mn+2


Fe+2
(
Fe+3
Continue


8H+ + MnO4- + 5Fe+2
(
Mn+2 + 5Fe+3 + 4H2O

Do extra # 2 from handout – Cl2( ClO-  + Cl-    Base

Day 72

½ hour of videos

Work period for balancing.

Potato clock









Day 73
HW
R&MN 9.3,9.4, 9.5


Balancing quiz soon

Experimentally


Cu(s) + 2Ag+(aq) ( Cu+2(aq) + 2Ag(s)
But


2Ag(s) + Cu+2(aq) ( NO RXN

Silver ions can oxidize copper atoms but copper ions cannot oxidize silver ions – so – Copper is a better reducing agent than silver.  We can rank species according to their reducing power. Table 3 pg 676, App C

Eg]
Ag+ + e-


Ag  
higher


Cu+2 + 2e-

Cu
lower

Ag+ is a stronger oxidizing agent (better at being reduced) so it will oxidize (take e- from) Cu but Cu+2 cannot oxidize (take e- from) Ag.

In general a given oxidizing agent can spontaneously oxidize the reduced form of another oxidizing agent weaker than itself.  The chart works on diagonals.  (down right)
Work through handout together. – Electrochemical cells

Work through handout – Reduction Potential

Videos
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Quiz balancing

HW
Handout – Predicting Reactions

Predicting Reactions

If we are given a reaction we can tell whether it will proceed spontaneously by the sign of the Eo value.   (Eo is like Keq – we just can’t tell the rate)

Remember
Ox at anode



Red at cathode

1) Check to see if any “normal” reaction is happening.

2) Check Ox # changes.  (be sure that there is a redox, not a redred or oxox)

3) Use given reactants to write out all possible forward half cell reactions

4) Couple red with ox and calculate Eo
5) Eo +ve ( spontaneous

Eo –ve ( not spontaneous

Eg]
2Ag+ + Cu (  Cu+2 + 2Ag
Eo = 0.46V ( spontaneous


Reverse



Eo = -0.46V( not spontaneous

A cell is often represented as


Cu(s)

Cu+2 (1M)

Ag+ (1M)
Ag(s)

Anode


      Salt bridge

Cathode

Do A#1,2,3 from handout

½ hour of videos

Day 75

R&MN 9.6 – try all questions (corrosion)

Show rest of videos

electrolysis, Cu plate a quarter







Day 76
HW
R&MN 10.1, 10.2

Electrolysis

Electrochemical cell – a spontaneous chemical rxn releases energy

Electrolytic cell -  a non-spontaneous chemical rxn due to the addition of electric energy

The electrolysis of binary salts generally results in metals being deposited at the cathode and non-metals at the anode.  The binary salt must be molten or solvated or no charge can be transferred.

In aqueous solutions the oxidation of water is a problem as water may have a higher oxidation potential than what you are trying to oxidize – thus you lose a lot of current to water.  There are ways around this but it is beyond the scope of this course ( in other words - I don’t know)

Electrolysis is used industrially in electroplating and the production of H2, O2 and metals.  (Inco – big $$$)

Demo electrolysis and electroplating

Work period
Day 77

Stoichiometry of cell reactions

R&MN 10.3  
try all sample problems 



try all P & Q

Day 78

Alchemy with pennies

Work period

Day 79

Test

