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Oxidation-Reduction Reactions and Assigning Oxidation Numbers

CSCOPE Unit 11 Lesson 01 Day 4

Vocabulary
	Hydride
	
	a compound of hydrogen with a less electronegative element, such as a metal

	
	
	

	Monoatomic ion
	
	an ion formed from a single atom

	
	
	

	Oxidation
	
	A process in which an element loses one or more electrons, causing its oxidation number to increase

	
	
	

	Oxidation number
	
	a positive or negative whole number assigned to an element on the basis of a set of formal rules essentially a “bookkeeping” procedure, sometimes called “oxidation state”

	
	
	

	Oxidation state
	
	used interchangeably with oxidation number

	
	
	

	Oxidation-reduction reaction
	
	a reaction in which electrons are transferred between species causing the oxidation number of one or more elements to change

	
	
	

	Oxidizing agent
	
	The substance that causes oxidation; it is reduced

	
	
	

	Oxyfluorides
	
	a class of compounds of oxygen and fluorine

	
	
	

	Peroxides
	
	a class of chemical compounds in which two oxygen atoms are linked by a single covalent bond

	
	
	

	Polyatomic ion
	
	a tightly bound group of atoms that acts as a unit and that carries a charge

	
	
	

	Product
	
	a substance formed in a chemical reaction

	
	
	

	Reactant
	
	a starting substance in a chemical reaction

	
	
	

	Redox reaction
	
	another name for an oxidation-reduction reaction

	
	
	

	Reducing agent
	
	The substance that causes reduction; it is oxidized

	
	
	

	Reduction
	
	A process in which an element gains one or more electrons, causing its oxidation number to decrease


Oxidation-reduction reactions

Oxidation-reduction reactions are reactions in which electrons are transferred between atoms or ions causing the oxidation number of one or more elements to change.  An oxidation number is a positive or negative whole number assigned to an element or ion on the basis of a set of formal rules.  Oxidation is a process in which an element loses one or more electrons, causing its oxidation number to increase. The term was first applied to the combining of others elements, particularly metals, with oxygen.  Reduction is a process in which an element gains one or more electrons, causing its oxidation number to decrease. The term was first applied to reactions in which oxygen was removed from metal oxide ores, reducing them to their metals.  Remember: “LEO the lion says ‘GER’”: The Loss of Electrons is Oxidation and the Gain of Electrons is Reduction.
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	((  Gaining Electrons = Reduction (oxidation number becomes smaller)  ((

	
	
	
	
	
	
	
	
	
	
	
	
	

	((  Losing Electrons = Oxidation (oxidation number becomes larger)  ((


Think about it this way: 


Bills are negative…electrons are negative.


If you get more bills (gain bills), then your money gets smaller…If you gain 

electrons, then the oxidation number gets smaller.


If you get rid of bills (lose bills), then your money gets larger…If you lose 

electrons, then the oxidation number gets larger.

	RULES FOR ASSIGNING OXIDATION NUMBERS

Follow these rules in numerical order.

1.  The oxidation number of an atom in an element is zero.

2.  The oxidation number of an atom in a monoatomic ion is equal to the charge on that ion.

3.  Hydrogen has an oxidation number of +1, except when it is found in a metal hydride (where it

     has an oxidation number of (1).

4.  Fluorine has an oxidation number of (1.

5.  Oxygen has an oxidation number of (2, except when it is found in peroxides (where O is

     assigned an oxidation number of (1) or in oxyfluorides (where O is assigned a positive

     oxidation number as needed).

6.  In binary compounds, the element with the greater electronegativity (closer to the upper

     right-hand corner on the periodic table) is assigned an oxidation number equal to its charge

     in simple ionic compounds of that element.

7.  The halogens other than fluorine have an oxidation number of (1.

8.  The sum of the oxidation numbers of all of the atoms for a neutral compound must equal zero.

9.  The sum of the oxidation numbers of all of the atoms in a polyatomic ion must equal the ionic

      charge of that ion.


Questions

	01. What is the oxidation number for each element in BaBr2 ?

	
	What is the oxidation number for “Br” ?

	
	
	a) Rule #
	

	
	
	b) Oxidation #
	

	
	What is the oxidation number for “Ba” ?

	
	
	c) Rule #
	

	
	
	d) Oxidation #
	

	
	

	02. What is the oxidation number for each element in AlH3 ?

	
	What is the oxidation number for “H” ?

	
	
	a) Rule #
	

	
	
	b) Oxidation #
	

	
	What is the oxidation number for “Al” ?

	
	
	c) Rule #
	

	
	
	d) Oxidation #
	

	
	

	03. What is the oxidation number for each element in SO2 ?

	
	What is the oxidation number for “O” ?

	
	
	a) Rule #
	

	
	
	b) Oxidation #
	

	
	What is the oxidation number for “S” ?

	
	
	c) Rule #
	

	
	
	d) Oxidation #
	

	
	

	04. What is the oxidation number for each element in ClO3( ?

	
	What is the oxidation number for “O” ?

	
	
	a) Rule #
	

	
	
	b) Oxidation #
	

	
	What is the oxidation number for “Cl” ?

	
	
	c) Rule #
	

	
	
	d) Oxidation #
	

	
	

	05. When S0 goes to S(2 is this oxidation or reduction?

	
	a) Is the oxidation number getting larger or smaller?

	
	b) Is it gaining electrons or losing electrons?

	
	c) Is this oxidation or reduction?

	
	

	06. When Fe+2 goes to Fe+3 is this oxidation or reduction?

	
	a) Is the oxidation number getting larger or smaller?

	
	b) Is it gaining electrons or losing electrons?

	
	c) Is this oxidation or reduction?


	07. When Cu+2 goes to Cu0 is this oxidation or reduction?

	a) Is the oxidation number getting larger or smaller?

	b) Is it gaining electrons or losing electrons?

	c) Is this oxidation or reduction?

	
	

	08. When S(2 goes to S0 is this oxidation or reduction?

	a) Is the oxidation number getting larger or smaller?

	b) Is it gaining electrons or losing electrons?

	c) Is this oxidation or reduction?


	09. 2 HgCl2 + SnCl2 ( Hg2Cl2  + SnCl4
Note: The coefficients are present only to balance the equation. 

          They do not affect the calculation of the oxidation numbers.
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Circle the elements whose oxidation numbers are changing.

Draw a line connecting pairs of the same elements.



	
	What element is being oxidized?

	
	
	a) What element has its oxidation  

     number getting larger?
	

	
	
	b) What element is losing electrons?
	

	
	
	c) What element is being oxidized?
	

	
	What element is being reduced?

	
	
	d) What element has its oxidation 

    number getting smaller?
	

	
	
	e) What element is gaining electrons?
	

	
	
	f) What element is being reduced?
	

	
	g) What element is the oxidizing agent?
	

	
	h) What element is the reducing agent?
	


	10. FeBr3 + CrBr2 ( FeBr2 + CrBr3
Note: The coefficients are present only to balance the equation. 

          They do not affect the calculation of the oxidation numbers.
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Circle the elements whose oxidation numbers are changing.

Draw a line connecting pairs of the same elements.



	
	What element is being oxidized?

	
	
	a) What element has its oxidation  

     number getting larger?
	

	
	
	b) What element is losing electrons?
	

	
	
	c) What element is being oxidized?
	

	
	What element is being reduced?

	
	
	d) What element has its oxidation 

    number getting smaller?
	

	
	
	e) What element is gaining electrons?
	

	
	
	f) What element is being reduced?
	

	
	g) What element is the oxidizing agent?
	

	
	h) What element is the reducing agent?
	


Exercises

01.  S8 + 12 O2 ( 8 SO3
(a) What is the oxidation number of each atom or ion?



S (in S8):____   

O (in O2):____   

S (in SO3):____   

O (in SO3):____

Use the space below to show your work as needed. 

(b) What is oxidized:_____


(c) What is reduced:_____

(d) What is the oxidizing agent:_____
(e) What is the reducing agent:_____

02.  P4O10 ( 4 P + 5 O2
(a) What is the oxidation number of each atom or ion?



P (in P4O10):____   

O (in P4O10):____   

P (in P):____   

O (in O2):____

Use the space below to show your work as needed. 

(b) What is oxidized:_____


(c) What is reduced:_____

(d) What is the oxidizing agent:_____
(e) What is the reducing agent:_____

03.  B2O3 + Na ( Na2O + B
(a) What is the oxidation number of each atom or ion?



B (in B2O3):____   

O (in B2O3):____   

Na (in Na):____   
 

Na (in Na2O):____   
O (in Na2O):____   

B (in B):____

Use the space below to show your work as needed. 

(b) What is oxidized:_____


(c) What is reduced:_____

(d) What is the oxidizing agent:_____
(e) What is the reducing agent:_____

04.  2 CO +  O2 (  2 CO2
(a) What is the oxidation number of each atom or ion?



C (in CO): _____   

O (in CO): _____   

O (in O2): _____   
 

C (in CO2): _____   

O (in CO2): _____

Use the space below to show your work as needed. 

(b) What is oxidized:_____


(c) What is reduced:_____

(d) What is the oxidizing agent:_____
(e) What is the reducing agent:_____

05.  2 H2 + WO2 ( W + 2 H2O
(a) What is the oxidation number of each atom or ion?



H (in H2):____   

W (in WO2):____   

O (in WO2):____   
 

W (in W):____   

H (in H2O):____   

O (in H2O):____

Use the space below to show your work as needed. 

(b) What is oxidized:_____


(c) What is reduced:_____

(d) What is the oxidizing agent:_____
(e) What is the reducing agent:_____

06.  Ni(ClO3)2 ( NiCl2 + O2
(a) What is the oxidation number of each atom or ion?



Ni (in NiClO3):____   
Cl (in NiClO3):____  
O (in NiClO3):____   

Ni (in NiCl2):____   

Cl (in NiCl2):____   

O (in O2):____   

Use the space below to show your work as needed.

(b) What is oxidized:_____


(c) What is reduced:_____

(d) What is the oxidizing agent:_____
(e) What is the reducing agent:_____
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