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strong oxidizing agents

Standard Reduction Potentials at 298K, 1M, 1atm

HALF-REACTION E W)
Fag+ 28— 2 Fag +287
Oaggy+2 Higgy + 2 & = Oy + H:Opy +207
Co¥ag + 8 = CoM*eg +182
HoOz0)+ 2 Haqy +2 & = 2H,0p) .77
PhOs +4 H¥agy + S04 + 28 — PhSOuey + 2 HyOqy  +1.70
Cetag +B = Ce¥eg +161
MO, ey + B Higgy 4 8 & — M + 4 HaOp) 51
AUaq + 38 - Al +150
Clagy + 28— 2 Clgg +136
Cra07 % + 14 Hiag) + 6 & = 2 Cfq + 7 HyOp +1.33
MNOge) +4 Higg) *+2 & = Mgy + 2H;0p +123
[Ou +4 Hiy +4 & = 2 Hy0g +1.29
Biogy + 28 — 2B g 107
NOy g +4 Htag + 3 € — NOgy +2 Hi0gy +0.96
2HG o +2€ = HE ) 092
Hgz™ + 2 = 2 Hgg +085
Alay +E = Allg +080
Fe¥ay + & = Feley 4077
O+ 2 H 2 & = HiOsaqy 068
MMy + 2 HyOp) + 3 & = MNOgg +4 OH gy +059
gy + 28 = 2 gy +053
Oagy+2H,0 +48 =>4 OH gy +040
CUPg + 28 = Cliy +034
AGClgy+ & - Al + Clag +022
508 +4 Hiap + 2 & = 502y + 2 H10py +0.20
CUy + 8 = Cl'y +0.15
Sy + 2 = Bii gy +0.13
2HYop + 28 = Hagy 000

Py + 2 € = Phgy -0.13
SNt +2 € = SN -0.14
Ni*aq + 26" = Nigy -0.25
Co¥ep +28 = Cogy -0.28
PhSO0 4 +2 &' = Phigy + S0 e 031

Ci¥ + 28— Cll -0.40
FE2 o +2 & > Feg) 044
% g+ 3€° = Cre 074
Znt*ag + 2 € = Zngs -076
2 H,0p +2€ = Hyy +20H “0.83
Mg + 2 € — My, -1.18
Aftap + 38 > Algy -166
Be¥ ey + 26 > Beg, -1.88
Mg + 2 € = Mgy -237
Na'o + & = Nag, 27

Calyy + 28 = Cag, 287
S + 28— Shyy -2.89
Bat ey +2€ > Bag, -2.90
Kiap + € = Kigy 293
Litag + & = Lig -3.05
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  Unit 16 Chapters 19: Oxidation/Reduction Reactions and Electrochemistry
Oxidation-reduction reactions- chemical changes that occur when _________________ are transferred between reactants.

· also called ​​​​​​​​​​​​____________ reactions

Oxidation

· Modern definition -  loss of electrons 
4Fe + 3O2 ( 2Fe2O3     (__________________________)

C + O2 ( CO2    (burning of carbon)

C2H5OH + 3O2 (  2CO2 + 3H2O (_______________ of ethanol)

Reduction

·    Modern definition - gain of electrons 

                   2Fe2O3 + 3C ( 4Fe + CO2
Oxidation and reduction always occur simultaneously.  One process cannot occur without the other.

To help remember these definitions, use one of these mnemonic devices: 

OIL RIG   



LEO the lion goes GER    

Oxidation Is Loss (of e-), 
Lose Electrons = Oxidation,  
 
Reduction Is Gain (of e-) 
Gain Electrons = Reduction

Ex.  2Na + S ( Na2S

· Sodium goes from the neutral atom to the ______ ion.  Therefore, it has lost an electron (It was oxidized).  Sulfur goes from the neutral atom to the ​​​_____ ion.  Therefore, it has gained two electrons.  (It was _________________)

Assigning Oxidation Numbers:

An easy way to determine what element is oxidized and which element is reduced in a reaction is to assign each element an ________________________________.

Oxidation # RULES:  (Remember when there is one element left, don’t look at the rules anymore!)
1.  Sum of the oxidation #’s = overall _______________ of compound 
2. Free elements = _____


3. Alkali metals (Li, Na, K, Rb, Cs)= ______
4. Hydrogen = _____
5. Group 2, Cd, & Zn = _____
6. Oxygen = _____
7. Group 7A (F, Cl, Br, I) = _____
8. Transition metals should be the last number you solve.

Let’s Practice!  Find the oxidation numbers of the elements in the following compounds.
HCl

P2O5                    
H2O                 
NH4+

O2
MnO2

Na2SO4     

AlPO4  

Ca(OH)2
TiO2




_________________ is an increase in oxidation number.  

Reduction is a _______________ in oxidation number.

Oxidizing agent- The substance in a redox reaction that ______________ electrons (the substance that was reduced).  Whereas only an element can be reduced, the entire compound is called the oxidizing agent.

Reducing agent-  The substance in a redox reaction that ______________ electrons (the substance that was oxidized).  Whereas only an element can be oxidized, the entire compound is called the __________________ agent.

Let’s Practice!  Write the oxidation numbers of the elements and then indicate which substance was oxidized, which was reduced and which are the oxidizing a reducing agents.

 2Mg + O2 ( 2MgO
             

AgNO3 + Cu ( CuNO3 + Ag


Oxidized:




Oxidized: 

Reduced:




Reduced: 

Ox. Agent:




Ox. Agent: 

Red. Agent:




Red. Agent: 

CH4  +  O2  (  CO  +  2H2O


2Fe2O3 + 3C ( 4Fe + CO2
Oxidized:




Oxidized: 

Reduced:




Reduced: 

Ox. Agent:




Ox. Agent: 

Red. Agent:




Red. Agent: 
Electrochemistry
· The interconversions of chemical and electrical energy that involve the transfer of electrons. 

· This process occurs in a device called an _______________________ cell.  

We will utilize the activity series of metals shown to the left to determine reactivity in single replacement redox reactions. Electrons are ___________ by the more active metals and gained by the less active metals.  The higher a metal is on the activity series, the easier it is ______________.   

The simplified order from most reactive to least reactive:

· group ____________ metals plus Al, 

· the ____________ metals
· H 

· "jewelry metals” (_____________________).

Let’s Practice!

Circle the more active metal!
Fe / Cu


Ca / Ag

Au / H


H / Na

Batteries

· Electrochemical cells that convert chemical energy into electrical energy are called ___________ cells.

· The energy is produced by ______________________ redox reactions.

· Voltaic cells can be separated into ________ half cells.

· A half cell consists of a metal rod or strip immersed in a ________________ of its ions.
· We write half reactions to show what happens in each part of the cell.

· Example  Write the half reactions that occur in the Fe2+/Ni2+ cell.

· Oxidation


· Reduction

· 
Diagram of voltaic cell for the reaction of zinc and copper.
Oxidized:

Reduced: 







EXAMPLE:

Predict what will happen if an iron nail is dipped into a solution of CuSO4.  Write the balanced equation and the two half-reactions (reduction and oxidation reactions).

Iron is above copper on the activity series, so the reaction does occur and iron is oxidized:

Fe(s)  +  CuSO4(aq)  (  

Oxidation:    



Reduction:   
· The half cells are connected by a ________ bridge.  A salt bridge is a tube containing a solution of ions.

· Ions pass through the salt bridge to keep the _______________ balanced.  
· Electrons pass through an ________________ wire.

· The ____________ rods in voltaic cells are called electrodes.

· Oxidation occurs at the anode and reduction occurs at the cathode.  (_________ and Red Cat)

· The direction of electron flow is from the anode to the cathode. (_____________________ )

· The potential charge of a battery can be calculated with a set of values from a table of reduction potentials.  

1. To do this, write the __________________ and reduction half reactions.

2. Look up the cell potentials from the data table.

3. Flip the sign of the cell ______________ for oxidation.

4. _________ the potentials together.

· Example   A common battery is made with nickel and cadmium.  What is the cell potential of this battery?  (E0Cd = -0.40V, E0Ni = -0.25V)
· Oxidation

· Reduction

·            




       Total =     

Reduction & Oxidation

Chemistry I


	Thursday
11

	Ch. 22 Notes through oxidation numbers
HW: Worksheet #1


	Friday 
12

	Ch. 22 Notes through line notation
HW:  Bring Fruit


	Monday 
15

	Complete Ch. 23 Notes
Worksheet #2


	Tuesday 
16

	Ch. 22 & 23 In-class Practice ws
Ch 22 & 23 Quiz

	Wednesday 
17

	Student Early Release
Fruit Battery Lab

	Thursday 
18

	Ch. 22 & 23 TEST


When K becomes K+, it ______ an electron.  This means that it is oxidized/ reduced.  (circle one)





Lead loses four electrons.  It take on a charge of ___.  Does this mean that it is oxidized or reduced?





Summary:





Activity Series


Lithium


Potassium


Calcium


Sodium


Magnesium


Aluminum


Zinc


Chromium


Iron


Cadmium


Nickel


Tin


Lead


Hydrogen


Copper


Mercury


Silver


Platinum


Gold





Direction of electron flow


____________








____________








____________








____________








____________








