Acids and Bases

Operational Definitions: properties or characteristics that are used to identify substances.

Property
Acid
Base

Taste



Texture



Reaction with phenolphthalein



Reaction with litmus paper



Reaction with carbonates



Reaction with ammonium chloride



Neutralization reaction



Reaction with fatty acids



Aqueous properties of oxides



Amount of dissociation in aqueous solution



Conceptual Definitions: theory that is used to explain the common properties of the substances.

Arrhenius Theory: characteristic ions are produced when acids and bases are dissolved in water

Acids: forms H+(aq)
Bases: forms OH-(aq)
Strengths

Provides insight into the heat released during neutralization reactions between strong acids and bases

Example

· Overall equation

HCl(aq) + NaOH(aq) ( NaCl(aq) + H2O(l)

(H = -56 kJ 

· Ionic equation

· Net ionic equation

Limitations

· It does not account for a lack of H+(aq) in solution.

H+(aq) form hydrogen bonds with water to form H3O+(l) ions.

· It cannot explain all reactions. 

Why is NH3 (ammonia) basic?

· It does not account for acid-base reactions that occur outside the presence of a liquid

Bronsted-Lowry Theory

Acid: any substance that donates protons (H+)

Base: any substance that accepts protons (H+)

· Recognizes equilibrium

· A liquid solvent is not required

· The base does not need to produce hydroxide ions

There are acid/base pair in this theory that are called conjugate pairs. They differ by only one “H”.

HCl + H2O 

H30+ + Cl-

NH3 + H2O 

NH4+ + OH-
Practice Problems #1-4, page 382

Strength of Acids and Bases

The strength is determined by the dissociation in water. 

increased dissociation = increased strength

Strong Acids

The strength of binary acids (HX) is determined by 

· Electronegativity (increases across the period)

· Draws the electron away from the hydrogen

· Bond strength (decreases down the group)

· A weaker bond increases the ability for H to be pulled away

The strength of oxoacids (at least 20 /1H) increases with 

· Increasing numbers of oxygen atoms

· Electronegative oxygen draws the electron away from the hydrogen

The strength of polyprotic acids decreases as

· Hydrogen atoms are removed

· Difficult to remove hydrogen from a negative ion

Strong Bases

The strength of oxides and hydroxides from group 1 is determined by

· Low electronegativity of metals (group 1)

· results in easy release of O2- (+H20 ( 2OH-)

· Group 2 (except Be)

· Not very soluble, but what is soluble completely dissociates

Practice Problems #5-8

5.  Calculate the concentration of hydronium ions in 

b) 30.0 mL of 4.50 mol/L HBr diluted to 100.0 mL.

6. Calculate the concentration of hydroxide ions in 

d) 16.5 mL of 1.50 mol/L H2SO4 added to 12.7 mL of 5.50 mol/L NaOH

