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Acids and Bases
OBJECTIVES:

1. Compare and contrast acids and bases and identify the characteristics they have.

2. List the names, formulas, and uses of some common acids and bases.

3. Relate the processes of ionization and dissociation to the formation of acids and bases.
VOCABULARY:

Acid  

Hydronium Ion

Indicator

Base

Acid – a substance that produces hydrogen ions, H+, in a water solution.  When an acid dissolves in water, the H+ ions interact with water molecules to form H3O+ ions, which are called hydronium ions.
Properties of acids:
1. All acids taste sour. The sour taste of many foods is due to acids. 
2. Acids are corrosive. Some react strongly with certain metals, seeming to eat away the metals as metallic compounds and hydrogen gas are formed.
3. Acids react with indicators to produce predictable changes in color.
Indicator -- An organic compound that changes color in acid and base.  Example: Litmus paper turns red in acid
Common acids:
Citric acid in citrus fruits
Lactic acid is in yogurt, cheese, and buttermilk
Acetic acid or vinegar in any pickled product
Carbonic acid (H2CO3) in carbonated drinks and is found in acid rain
Ascorbic acid is Vitamin C
Acetylsalicylic Acid is aspirin
Hydrochloric acid in your stomach helps digest food
In industry sulfuric acid, phosphoric acid, nitric acid, and hydrochloric acid are vital:
Sulfuric acid (H2SO4) is used in car batteries and is used to make fertilizers
Phosphoric acid (H3PO4) is used to make detergents, fertilizers, and soft drinks
Nitric acid (HNO3) is used to make fertilizers
Hydrochloric acid (HCl) is used to clean steel (also called muriatic acid)
Base – any substance that forms hydroxide ions, OH-, in a water solution, also any substance that accepts H+ ions from acids
Properties of bases:
1. Have a slippery feel.
2. Have a bitter taste.
3. They are corrosive and contact with skin can result in severe burns.
4. They react with indicators to produce color changes. Litmus turns blue in bases.
Common Bases:
Magnesium hydroxide (Mg(OH)2) is used in laxatives and antacids, also called Milk of Magnesia
Sodium hydroxide (NaOH) is called lye or caustic soda. It is used to make soap, oven cleaner, and drain cleaner.
Ammonia (NH3) is used in household cleaners, and as a fertilizer. It has a strong irritating odor.
Aluminum hydroxide (Al(OH)3) is used as an antacid and in water purification
Solutions of Acids and Bases
Acids such as HCl, HNO3, and H2SO4 are acids because they produce H+ ions. They are ionized in water and produce hydronium ions (H3O+). When a polar molecule, such as HCl, is dissolved in water, the negatively charged area of a nearby water molecule attracts the positively charged area of the polar molecule, and a hydronium ion is formed.
HCl(g) + H2O --> H3O+(aq) + Cl-(aq)

When organic acids ionize, the H at the end of the --COOH group separates as H+ and combines with water to form the hydronium ion. Below formic acid forms hydronium ions and formate ions.

HCOOH(s) + H2O --> H3O+(aq)  +  HCOO-(aq)
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Bases are substances that form hydroxide ions (OH-) in water solution. Except for ammonia, inorganic compounds that produce bases in water solution are ionic compounds. When such compounds dissolve in water, the ions dissociate and exist as individual ions in solution. Example:
NaOH(s) (is added to water and forms) ---> Na+(aq) + OH-(aq) ions.
If the solution contains more OH- ions than H3O+ ions, it is referred to as a basic solution.
Ammonia is a polar compound. In a water solution, ionization takes place when the ammonia molecule attracts a hydrogen ion from a water molecule, forming an ammonium ion. This leaves a hydroxide ion.
NH3 + H2O --> NH4+(aq) + OH-(aq)
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