
Oxidation-Reduction Reaction

Oxidation –loss of electrons 
Reduction – gain of electrons
Redox reaction
oxidizing agent – substance that causes 

oxidation
reducing agent – substance that cause 

reduction



Common Oxidizing and 
Reducing Agents



Recognizing Redox Reactions



Oxidation States

Rules for Assigning Oxidation States

1. zero for uncombined element
2. charge on monatomic ion
3. F is always -1; other halogens -1 except when 

combined with more electronegative halogen or 
oxygen



Oxidation States

Rules for Assigning Oxidation States

4. H is +1 except in metal hydrides, where H is -1
5. O is -2 except when combined with F (then +1 

or +2) or in peroxides, -1.
6. sum of oxidation states equals charge on ion or 

molecule



Oxidation State

What is the oxidation state of S in H2SO4?
• H → +1
• O → -2
• neutral compound, thus sum equals zero
• 4O → 4 × -2 = -8
• 2H → 2 × +1 = +2
• 0 = +2   +   (x)   +   (-8)

x = +6



Acid & Base

• substance that donates H+ ions to solution 
• sour-tasting substances
• substances whose aqueous solutions are 

capable of turning blue litmus indicators red
• react with bases or alkalis to form salts
• dissolves certain metals to form salts

acid



• substance that donates a OH-1 ion to solution
• hydroxides and oxides of metals
• bitter tasting, slippery solutions
• turn litmus blue
• react with acids to form salts

base



• substances produced by the reaction of an 
acid with a base

• characterized by ionic bonds, relatively high 
melting points, electrical conductivity when 
melted or when in solution, and a crystalline 
structure when in the solid state

salt



Strong vs. Weak Acids and Bases

• strong – completely ionized
• weak – partially ionized



Ionization of Acids in Water



Common Acids and Bases



Neutralization Reactions

acid + base → “salt” + water

HCl + NaOH → NaCl + H2O

H2SO4 + 2KOH → K2SO4 + 2H2O



Ionic Equations

HCl + NaOH → NaCl + H2O

Total Ionic Equation:
H+ + Cl-1 + Na+ + OH-1 → Cl-1 + Na+ + H2O

Net Ionic Equation:
H+ + OH-1 → H2O



Ionic Equations

H2SO4 + 2KOH → K2SO4 + 2H2O

Total Ionic Equation:
2H+ + SO4

-2 + 2K+ + 2OH-1 → SO4
-2 + 2K+ + 2H2O

Net Ionic Equation:
2H+ + 2OH-1 → 2H2O



Solute
• substance that is present in smallest quantity
• dissolved substance(s)
• can be either a gas, a liquid, or a solid
• one or more present in a solution

Solution
homogeneous mixtures of two or more 
substances.

Solvent
• substance present in largest quantity

• water in aqueous solutions



Molarity

The number of moles of solute per liter of 
solution.

molarity → M
moles of solute

M = 
liter of solution

units → molar = moles/liter = M



Solution 
Preparation 
from Solid



Titrations



EXAMPLE: A sample of lye, sodium 
hydroxide, is neutralized by sulfuric acid. 
How many milliliters of 0.200 M H2SO4 are 
needed to react completely with 25.0 mL of 
0.400 M NaOH?

2 NaOH(aq) + H2SO4(aq) → Na2SO4(aq) + 2 H2O
(25.0 mL NaOH) 

#mL H2SO4 =
(0.400 mol NaOH) 

(1 L NaOH)

(1 L)
(1000 mL)

(1 mol H2SO4) 
(2 mol NaOH)

(1000 mL H2SO4)       
(0.200 mol H2SO4)

= 25.0 mL H2SO4


