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Electron Transfer and Redox Reactions 

A reaction in which electrons are transferred from one atom to another is called 

an oxidation-reduction reaction, which is also called a redox reaction. 

Complete chemical equation: 2Mg(s) + O2 (g) → 2MgO(s) 

Net ionic equation: 2Mg(s) + O2 (g) → 2Mg2+ + 2 O2- (ions in crystal) 

The reaction of magnesium and oxygen involves a transfer of electrons from …………………… to ………………………. 

Classify the reaction between magnesium and oxygen …………………………….. 

Write the complete chemical equation and the net ionic equation for the single-replacement reaction in which 

chlorine in an aqueous solution reacts with bromide ions from an aqueous solution of potassium bromide. 

 

 

 

Note that chlorine …………………….. from bromide ions to become chloride ions. When the two bromide ions lose 

electrons, the two bromine atoms form a covalent bond with each other to produce ………………………….. 

The formation of the covalent bond by sharing of electrons is also an oxidation-reduction reaction. 

Oxidation and reduction 

Oxidation is defined as the loss of electrons from atoms of a substance.  

Sodium is oxidized because …………………………………………………….. 

 Reduction is the gain of electrons by atoms of a substance. 

Oxidation and reduction are complementary processes. Explain. 

........................................................................................................................................................................................................................ 

Changes in oxidation number 

The oxidation number of an atom is the number of electrons lost or gained by the atom. 

In oxidation: oxidation nymber increases , In reduction: oxidation number decreases 

Section 1: Oxidation and Reduction 

Molar Mass and Density 
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Which element is more likely to gain electrons, potassium, or chlorine? Why? 

………………………………………………………………………………………………………………………… 

Oxidizing and Reducing Agents 

The substance that oxidizes another substance by accepting its electrons is called an oxidizing agent. 

The substance that reduces another substance by losing electrons is called a reducing agent. 

In this reaction 2K(s) + Cl2(g) → 2KCl(s) what is the oxidizing agent and the reducing agent? 

………………………………………………………………………………………………………………………………….. 

Uses of redox reactions in everyday life: 

• To remove tarnish from metal objects. 

• Adding chlorine bleach to your laundry to whiten clothes, you are using an aqueous solution of sodium 

hypochlorite (NaClO), an oxidizing agent. It oxidizes dyes, stains, and other materials that discolor clothes. 

Redox and Electronegativity 

What is electronegativity? …………………………………………………………………………………………………………………………………………………. 

In this reaction N2(g) + 3H2(g) → 2NH3(g) The reactants and products are all molecular compounds.  

Hydrogen has an electronegativity of 2.20, and nitrogen’s electronegativity is 3.04. 

Which elment is reduced(partially gained e-)? ………………… Which elment is oxidized(partially lost e-)? ………………..….. 

What is the oxidizing agent? …………………………………………… what is the reducing agent? …………………………………………… 

Describe the trends of electronegativity in the periodic table: 

In periods: ……………………………………………………………………………………………………… 

In groups: ……………………………………………………………………………………………………….. 

which element would be the strongest oxidizing agent. …………………………… 

Which is the strongest reducing agent? ……………………………………………………. 

Identify Oxidation-Reduction Reactions 

Identify what is oxidized and what is reduced in this reaction.  

Identify the oxidizing agent and the reducing agent. 

 

 

Identify each of the following changes as either oxidation or reduction. Recall that e- is the symbol for an electron. 

a. I2 + 2e- → 2I-      c. Fe2+ → Fe3+ + e- 

b. K → K+ + e-      d. Ag+ + e- → Ag 
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Identify what is oxidized and what is reduced in the following processes. 

a. 2Br- + Cl2 → Br2 + 2Cl- 

b. 2Ce + 3Cu2+ → 3Cu + 2Ce3+ 

c. 2Zn + O2 → 2ZnO 

d. 2Na + 2H+ → 2Na+ + H2 

Identify the oxidizing agent and the reducing agent in the following equation. Explain your answer. 

Fe(s) + Ag+(aq) → Fe2+(aq) + Ag(s) 

 

Challenge Identify the oxidizing agent and the reducing agent in each reaction. 

a. Mg + I2 → MgI2 

b. H2S + Cl2 → S + 2HCl 

Determining Oxidation Numbers (nelement) 

Find the oxidation number of sulfur in each compound. 

Na2SO4: H2S: S: S2Cl2: SO2: K2S2O3: 

Find the oxidation number of each element in potassium 

chlorate (KClO3) and in a sulfite ion (SO3
2-

). 

 

 

Determine the oxidation number of the boldface element in 

the following formulas for compounds and ions. 

a. NaClO4  

b. AlPO4  

c. HNO2 

d. NH4
+  

e. AsO4
3-  

f. CrO4
2- 

Determine the oxidation number of nitrogen in each of these. 

a. NH3    b. KCN    c. N2H4 
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Challenge Determine the net change of oxidation number of each of the elements in these redox equations. 

a. C + O2 → CO2 

b. Cl2 + ZnI2 → ZnCl2 + I2 

c. CdO + CO → Cd + CO2 

Oxidation Numbers in Redox Reactions 

When an atom is oxidized, its oxidation number increases. When an atom is reduced, its oxidation number decreases. 

 

 

 

 

 

 

 

The oxidation number of bromine changed from ……… to ……… so it is ………………………………………......... 

The oxidation number of chlorine changed from ……… to …….. so it is ……………….………………………......... 

The potassium ion is a spectator ion. Why? 

……………………………………………………………………………………………………………………………………………………………………………………………. 

Assessment 

Determine the oxidation number of the boldface element in these compounds and ions. 

a. HNO3  

b. Sb2O5 

c. Ca3N2  

d. CuWO4 

e. IO4
–  

f. B4O7
2- 

g. MnO4 –  

h. NH2
- 
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