Unit 11: Acids and Bases
Chapter19 

I.  Properties:   HOH → H + (aq) + OH- (aq) = neutral




   H + (aq) + H2O → H3O+

Acids (H +or H3O+)

Bases (OH-)

Sour



Bitter


Reacts with metals

Do not react with metals


Feels wet


Slippery

Litmus (blue to red)

Litmus (red to blue)

Phenothalein (clear)

Phenothalein (pink)

Conducts


Conducts


pH = 0-6.99


pH = 7.01-14

II.  Naming Acids

a. If X  = element then hydro____________ ic acid

b. If X = group-ate then _____________(ur)ic acid

c. If X = group-ite the ______________(ur)ous acid

      Naming Bases:  follow the Ionic naming directions

III.  Definitions of Acids and Bases:
a. Arrhenius

HX = acids ( H+ = proton)

HX is mono-protic, H2X is di-protic,  and H3X is tri-protic 

___OH is a base

b. Bronsted-Lowry Acids and Bases

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

1. Acids are hydrogen ion donors

2. Bases are hydrogen ion acceptors

3. Conjugate acids are the products formed when a base gains an H+ ion.

4. Conjugate bases are the products formed when an acid loses an H+ ion.

Example:  
HCl (aq) + HOH (l) ↔ H3O+ (aq) + Cl- (aq)
c. Lewis Acids and Bases
1. Acid is an electron pair acceptor

2. Base is and electron pair donor     
IV.  Ion Concentration and pH

a. In 1.0 Liter of water at 25 degrees Celsius, the concentration of H+ and OH- ions is equal to 1.0 x 10 -7 moles/liter.  

b. [ H+ ] = [OH- ] = 1.0 x 10 -7 moles/liter

c. H+ (aq)  +  OH- (aq) ↔ HOH (l)
     [ H+ ]   x   [OH- ]    =  1.0 x 10 -14 = Kw or the water constant

    ↑                ↓        =  1.0 x 10 -14 
         ↓                ↑        =  1.0 x 10 -14 

Example: A solution of tomato juice has an [ H+ ]  of 2.3 x 10-5.  What is the [OH-]?  

Is the solution acidic, basic, or neutral?
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 d.  Problem Solving Tool:  pH box


[image: image3]
Example:  Lemon juice has a pH of 2.8.  What is the pOH, [ H+], and [OH-] ?  Is this an acid, base, or neutral substance?

Example:  Baking Soda has a [OH- ] of 3.16 x 10-6 m/l.  What is the pH, pOH, and [ H+] of this substance?

V.  Strengths of Acids and Bases

a.  The strength of acids and bases are measured using indicators and pH meters.  Indicators measure the hydrogen ion concentration as a color change.  The pH meters measure the hydrogen ion concentration by the amount of electrical current that can flow through the solution.  The amount of flow is based on the amount of metal or hydrogen ion concentration found in solution.

b.  How do weak acids and bases compare to strong acids and bases?

1.  Strong Acids and Bases ionize completely (break apart) in water.  These include HCl, HNO3, H2SO4 for acids and all 1A and 2A metal with OH- for bases.

Example:  HCl (aq) ↔ H+ (aq) + Cl- (aq)
                             10,000
10,000        10,000
            2.  Weak acids and bases ionize partially in water. 

Example:  HC2H3O2 (aq) ↔ H+ (aq) + C2H3O2- (aq)

                  10,000               100               100


3.  Ka  = concentration of acid products / concentrations of reactants  The higher the Ka number, the more ions in solution and the stronger the acid.  Kb =  concentration of  base products / concentrations of reactants. The higher the Kb, the more ions dissolved in solution and the stronger the base.
Example:     Ka =   [ H+] x [C2H3O2-]

                                    [HC2H3O2]
A .10000 M solution of HC2H3O2 ionizes to produce 1.34 x 10-3 m/l of ions.  Find the Ka.
HC2H3O2 (aq) ↔ H+ (aq) + C2H3O2- (aq)
Example:  HBr (aq) ↔ H+ (aq) + Br- (aq)
Calculate the Ka of a .2000000 m/l acid giving an ion concentration of 9.86 x 10-4 m/l
VI. Acid-Base Reactions:  Neutralization Reactions  



Acid + Base → Salt + Water  (double replacement reactions)

Example:

Example:  

1. For neutralization to occur, the moles of H+ must equal the moles of OH-.

To find the number of moles of H+ and OH-, you must multiply the molarity of the solution by the number of H+ and OH- ions that each substance will release.

Moles x (H+ or OH- ions) = moles of H+ or OH- ions =  MH+ or MOH-
     
 
Liter




liter

Example:  Calculate the moles of H+ ions needed to neutralize .25 M Ca(OH)2
2. To neutralize, the moles of H+ must equal the moles of OH-.  

a.  MH+ = moles H+       and MOH- = moles OH-
               liters acid

 liters base

And:           MH+ x volume of acid = moles H+
                   MOH- x volume of base = moles OH-
Therefore:   M H+  x  Va = M OH-  x  Vb   This process is called titration.
Example: Calculate the volume of .3 M HCl needed to neutralize 60 ml of .6 M NaOH.
Example:  Calculate the volume of .8 M HCl needed to neutralize 60 ml of .6 M Ca(OH)2.

Example:  Calculate the strength of base if 80 ml of NaOH is needed to neutralize 50 ml of .4 M H2SO4. 
Down: 


-log [OH-] = pOH





Up:


2nd log – pOH= [OH-]








Down: 


-log [H+] = pH





Up:


2nd log – pH= [H+]





pH + pOH = 14





      [ H+ ]   x   [OH- ]    =  1.0 x 10 -14 








pOH





pH





[OH- ]





[ H+ ] 








