                                                       Acids and Bases  
I.  Acids

    - produce H+ ions in water
    - sour taste

    - react with metals to produce H2 gas

    - turn blue litmus paper red

    - strong acids include HCL, HNO3, and H2SO4
    - carbonic acid + phosphoric acids are used in carbonated drinks.

    - citric and ascorbic acids (vitamin C) come from fruits

    - acetic acid is vinegar

    - vinegar + baking soda produces CO2 gas
    - react with metal carbonates and hydrogen carbonates to produce CO2 gas

    - [ H+ ] > 1 x 10─7

II. Bases

· produce OH─ ions in water
· bitter taste, slippery feel

· turn red litmus paper blue

· strong bases include NaOH and KOH

· Both acids and bases conduct electricity 

· Acids and bases added to water will conduct electricity

· Strong acids + strong bases ionize completely and react together to form water and a salt.

· [ H+ ] < 1 x 10─7
III. Water
· In solution, water has equal amounts of H+ ions and OH─ ions so it has a neutral pH:
·      H2O  +  H2O  →  H3O+      +     OH─
·                              hydronium ion              hydroxide ion
·     H3O+ can be written as H+                                                
· Acid soln has increased amount of H+ ions

· Basic soln has increased amount of OH─ ions

IV. Models of Acids and Bases
· Arrhenius Model – Svante Arrhenius – 1883

· Stated an acid is a substance containing H that ionizes to give H+ ions in aqueous solutions.

· A base contains OH and gives OH─ in aqueous solutions.

· This did not explain all bases such as NH3.

    -    Bronsted – Lowry Model  
    -    Focuses on the H+ ion:

             Acids – donate H+ ions

             Bases – accept H+ ions

· Ex. :  Using the general acid formula HX :
· A. When dissolved in water, HX donates H+ to a water molecule.

· B. Water acts as a base and accepts the H+ ion.

·                  HX  +  H2O  →  H3O+  +  OH─ 

· C. The water becomes an acid H3O+ because it can now donate H+.
· D. X─  is a base because it has a negative charge and can accept H+.

· E. Acids and bases can form an equilibrium reaction:

·         HX   +      H2O  ---->       H3O+     +        X─
·         acid                     base                       conjugate acid            conjugate base
· Conjugate acid – species resulting form a base accepting H+ from an 

·                             acid.

· Conjugate base – species resulting from an acid donating H+ to a base.
· Every Bronstad-Lowry action involves conjugate acid/base pairs:

· Conjugate acid-base pair – two substances related to each other by the donating and accepting of a single hydrogen ion.

·   EX:  HF dissolved in water:  Water acts as a base and accepts H+:

·                       HF  +  H2O  →  H3O+    +   F─     
            EX:   NH3 dissolved in water:  Water acts as an acid and donates H+:

                                NH3  +  H2O   →   NH4+  +   OH─    

· A substance that acts as both an acid and a base is called amphoteric.
· Monoportic – an acid that donates one hydrogen ion.
· Polyprotic – an acid the donates more than one hydrogen.
· Compounds with more than one hydrogen may not donate all their hydrogens when forming acids; only hydrogens in a polar bond will ionize.
Anhydrides
· Some oxides can become acids or bases by adding the elements of water.

· Nonmetals (C, S, N) oxides form acids:

·           EX:    CO2   +  H2O  →  H2CO3    

· Metal oxides form bases:

·          EX:     CaO   +   H2O   →  Ca2+     +   2 OH─   
Strengths of Acids:

    - Acids that ionize completely are strong acids.

       EX:     HCl  +  H2O  →   H3O+   +  Cl─   

· Acids that do not ionize completely are weak acids.
Determining if a solution is an acid or a base:
· if [ H+ ] > [ OH─ ] the substance is an acid

· if  [ H+ ] < [ OH─ ] the substance is a base

· if  [ H+ ] is expressed as an exponent, the pH is the (positive) exponent

· Ex. :  [ H+ ] = 1 x 10─5 the substance is an acid with a pH of 5

· Ex. :  [ H+ ] = 1 x 10─8 the substance is a base 

· pH  +  pOH must equal 14

· Ex.  If a solution has a pOH of 9.2, the pH is 4.8 (14 -9.2) and the solution is an acid
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