PROPERTIES OF ACIDS AND BASES

I.   Properties of Acids: 

A. Acids have a SOUR taste (lemons, oranges, cherries, yogurt). 

B. Acids conduct electricity in aqueous solution (produce H+1 ions and an anion). 

C. Acids can change the color of "indicators" 

1. indicators are substances that are one color in acid and another color in base

2. acids turn blue litmus red

3. phenolphthalein is colorless in acidic solutions


D. Acidic Anhydride — substance that forms an acid when combined with water



Ex:
CO2  +  H2O  (  H2CO3
II.  Ionization of acids in water 

A. STRONG acids ionize or dissociate almost completely in aqueous solution.  This means that very few acid molecules remain in solution. 

1. Example: Ionization of hydrochloric acid, HCl: 

2.
The hydrogen ion (H+1) is really only a proton, a very small particle. In reality the proton is "donated'. to water molecule to produce the HYDRONIUM ion (H3O+1).  Therefore the correct way to show the ionization of hydrochloric acid is as follows: 

3.
Strong acids are HCI, HBr, HI, and any acid that has two more oxygens than hydrogens

B. WEAK acids do not ionize completely in aqueous solution. This means that a significant number of acid molecules remain in solution. 

· Example: Ionization of acetic acid, HC2H3O2 

C. Stepwise dissociation of polyprotic acids

1.
Polyprotic –more than one ionizable hydrogen

2.
Polyprotic acids lose their hydrogen one at a time

3.
Stepwise dissociation of carbonic acid, H2CO3
4. 
Stepwise dissociation of arsenic acid, H3AsO4 

III.  Properties of Bases 

A.  Bases have a BITTER taste and a SLIPPERY feel (soap)

B.  Bases conduct electricity in aqueous solutions (produce hydroxide ions and a cation)

C.  Bases can change the color of  'indicators'

1.
bases turn red litmus blue

2. phenolphthalein is pink in basic solutions


D.  Basic Anhydride — substance that forms a base when added to water.




Ex:
Na2O  +  H2O  (  2NaOH

IV. Strength of bases in water

A. STRONG bases dissociate or ionize almost completely in water, 

Example: Dissociation of NaOH 

B. WEAK bases do not dissociate completely in water. 

Example:  partial dissociation of Cr(OH)3 
C. Strong bases are Alkali metal or alkaline earth metal hydroxides except for Be(OH)2 

V.  Salts

A.  A salt is an ionic compound whose cation is from a base and whose anion is from an acid.

PROPERTIES OF ACIDS AND BASES HOMEWORK

I.  Name the following binary acids:

1.
HF





4.
H2S

2.
HCl





5.
H3N

3.
HI





6.
HBr

II.  Name the following ternary acids:

7.
H3AsO4





10.
H3PO4
8.
H3AsO3





11.
H3PO3
9.
H2SO4





12.
HNO3
III.  Answer the following questions:

13.
List the properties of acids: 

14.
List the properties of bases: 

15.
What is the difference between a strong and a weak acid?

16.
Show the ionization of nitric acid.  Is it strong or weak?

17.
Show the ionization of potassium hydroxide.  Is it strong or weak?

18.
Write the ionization equation for the polyprotic acid, H3PO4.  Make sure to show all the steps involved.

IV.  Match each term with the correct description:

19.
A base that is completely dissociated in solution into positive ions

a.  Acidic Anhydride


and negative ions

20.
Any oxide that will produce an acid when dissolved in water


b.  Basic Anhydride

21.
An acid that is considered to ionize completely in solution


c.  Weak Acid

22.
Any oxide that will produce a base when dissolved in water


d.  Strong Acid

23.
An acid that is only partially ionized in solution



e.  Strong Base

24.
A base that is only partially ionized in solution



f.  Weak Base

