Honors Chemistry I                   




      Notes 
 
Acids and Bases

  #2, DEFINITIONS OF ACID AND BASE
 The definitions of what is an acid or a base has changed due to the expanding knowledge about chemistry reactions and the usage of the compounds.   

There are three definitions  and their theories:
Arrhenius

Bronsted- Lowry

Lewis

#3. Arrhenius Theory -  

a. ____________ are substances that conduct electricity

b. Acids and bases are electrolytes
c. Electrolytes are charged particles in an aqueous solution (ions)

d. Acids ionize in water to produce hydrogen ions (H+) 

e. Bases dissociate in water to produce hydroxide ions (OH-)

   Ex. HCl ( H+  + Cl -                      NaOH  ( Na+  + OH –
#4. ARRHENIUS THEORY
This limits the type of reagent to only those in aqueous solutions. 

Also, there can be only one kind of base, those with OH-. 

NH3, ammonia, could not be an Arrhenius base.

#5. Bronsted-Lowry Theory

A. In a chemical reaction, any substance that donates a proton is an acid.    
   Ex. HCl  + H2O ( H3O+  + Cl-
b. Any substance that accepts a ______________ is a   base.  

          Ex. H3O+  + Cl - ( HCl + H2O

#6. Conjugate Base-Pairs

c.  A conjugate base of an _______is the particle remaining after the proton is released.

d. A conjugate acid of a __________ is formed when the base acquires a proton.

#7. CONJUGATE ACID/BASE PAIRS
 From Bronsted-Lowry definition
General equation:
HA(aq) + H2O(l)( H3O+(aq) +    A-(aq)
Acid + Base ( Conjugate acid + Conjugate base 

This is an equilibrium.

 B(aq) + H2O(l)  (
BH+(aq) + OH-(aq) 

Base + Acid ( Conjugate acid  +  Conjugate base 

NH3(aq)+H2O(l)  ( NH4+(aq)+ OH-(aq)

   _____   +  _____   (    ________    + __________
#8. AMPHOTERISM
Substances that can behave as both an acid and a base. 

_________ is the most common amphoteric solution.  In the same solution, when water loses the H+, it is an acid and the water molecules that gain the H+ serves as the base.

#9. Lewis Theory –
 Electron Behavior

a. An acid is an electron-pair acceptor

b. A base is an electron-pair donor.

#10. Properties of acids:

Taste _____________ (kids, don’t try this at home).

Conduct electricity.

 Some are strong electrolytes , some are weak _____________
React with metals to form _____________ gas. 

Change indicators (litmus red). 

React with hydroxides to form water and a salt.
#11. Properties of Bases:
React with acids to form water and a _______________ 
Taste _____________. (not a good idea to taste these, either) 

Feel _____________ (Don’t try this either). 

Can be strong or weak ___________________. 

Change indicators (litmus blue).

#12. 
Naming Acids:
Since acids are _____ solutions of certain molecular compounds, they can be classified into two groups based on the number of elements in the compound:

   Binary acid

        Ternary acid

#13. NAMING BINARY ACIDS
Binary acids consist of two elements:

    Hydrogen and a nonmetal.

They are named by using a prefix of hydro- and the suffix of –ic.

Hydrochloric acid, _____________
Hydrosulfuric acid _____________
Hydroiodic acid ______________

#14. NAMING TERNARY ACIDS
Ternary acids consist of three elements:

      Hydrogen, a nonmetal and oxygen.

     The nonmetal and oxygen are a ______________ion.

     They are named using the polyatomic ion and the correct prefix and/or suffix  
      that is determined by the number of oxygens.

#15. NAMING TERNARY ACIDS
For the “normal” number of oxygen (found in the polyatomic ion with a suffix of -ate) use the suffix –ic.

H2SO4 _________________
HNO3 _________________
H3PO4 ___________________
#16. NAMING TERNARY ACIDS
For one less oxygen, use suffix –ous.

Polyatomic ion name will have a suffix of –ite.

H2SO3 ___________________
HNO2 _____________________

#17. NAMING TERNARY ACIDS
For two less oxygens, use prefix hypo-with the suffix –ous.

Polyatomic ion will have a suffix of –ite.

H2SO2 ___________________
HNO _____________________

#18. NAMING TERNARY ACIDS
If one more oxygen than “normal” is present, use prefix per- and suffix –ic.

HClO4 _____________________
HIO4 ___________________________

#19. pH SCALE
The pH scale is a convenient way to express acidity.

The pH scale is a logarithmic scale based on 10 where the pH = -log [H+].

Significant figures in logs is different.  The number of significant figures in [H+] is the number of the decimal places used in the pH.
#20. LOGARITHMS
Powers of ten. 

A shorthand for big, or small numbers. 

pH = -log[H+]

 in neutral pH = - log(1 x 10-7) = 7

 in acidic solution  [H+] > 10-7  

pH < -log(10-7)

pH < 7 

in base pH > 7
#21. pH
pH= -log[H+]

 Used because [H+] is usually very small 

As pH decreases, [H+] increases exponentially 

 [H+] = 1.0 x 10-8  pH= 8.00   2 sig figs

 pOH= -log[OH-] 

#22. pH and pOH
pOH = - log [OH-] 

[H+] x [OH-] = 1 x 10-14M

pH + pOH = 14 

#23.
Common acids:

1. nitric acid – HNO3 – aqua fortis

2. sulfuric acid - H2SO4 – oil of vitiriol

3. acetic acid - HC2H3O2 – vinegar

4. carbonic acid – H2CO3 – carbonated water

#24. Common Bases:

1. sodium hydroxide – NaOH – lye or caustic soda

2. potassium hydroxide –KOH –lye or caustic potash

3. magnesium hydroxide – Mg(OH)2 – milk of magnesia

4. Ca(OH)2 – slaked lime

5. NH3.H2O – ammonia water

