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Chapter 16 Acids and Bases

Sec. 16.1  Acid and Base

Acids:  

Bases:  

-Many definitions of acids and bases



Arrhenius, Bronsted-Lowry, Lewis

1) Arrhenius:

Acid:  


HCl ( H+ + Cl-
Base:  


NaOH ( Na+ + OH-
(not broad enough)

2. Bronsted-Lowry

Acid:  

Base:  

HA(aq) + H2O(l) ( H3O+(aq) + A-(aq)
-A conjugate acid-base pair consists of

 ______ substances related to each other by

 the ____________ and accepting of a

 ______ proton.


HA, A-         


H2O, H3O+  

-_____ acts as a _____ because it has ____

 unshared e- pairs on the ______ which can 

 form a coordinate covalent bond with ____.


H – O   +  H – Cl  (  H – O – H +  +  Cl-
                  (                                  ׀
                H

                      H

 H3O+ is the:

3. Lewis acid and base

Acid:  

Base:  





H

           H



                   (


           (
H+     +     N – H        (    H – N – H  + 

                   \



 \


          H
                      H

Ex.  16.1  Which of the following represent conjugate acid-base pairs?

a. HF, F-
b. NH4+, NH3
c. HCl, H2O

Ex.  16.2  Write the conjugate base for each of the following:

a. HClO4
b. H3PO4
c. CH3NH3+
Sec. 16.2  Acid Strength

HA(aq) + H2O(l) ( H3O+(aq) + A-(aq)
The ________ occurs in ______ directions.

1. Forward: _____ gives the _______ to water, which is the _______.

2. Reverse:  _______, the acid, gives the ________ to the A-, which is the ______.

-A ______________ for the __ occurs

 between the bases, ___________.

-The _______ with the _________ affinity

 for the _____ is the stronger ______.

-In the above reaction, _______ has a

 greater ________ for the H+, thus the

 reaction ______ the right (_________).

-If ____ had a ________ affinity for the H+,

 the _________ would favor the _______

 (reverse) and _____ would be the stronger

 _______.

Strong Acids

1. Completely ___________ in water.

Of _____ particles placed in solution, all ____ would dissociate.

2. Favor the __________(equilibrium lies to

     the __________).

3. Has a ________ conjugate ________.

HA(aq) +  H2O(l) ( H3O+(aq) + A-(aq)
Weak Acids

1. Do ____ completely _________ in water.

Of ____ particles placed in water, _____ than _____ would dissociate.

2. Favors ________ (equilibrium lies to the

______).

3. Has _______ conjugate base.

_______ +  H2O(l) ( H3O++ _________ 

      weak 




  

  strong

       acid



        
       conj. base

4. Examples are any ______ other than the

_________ acids.

Fig.  16.1 and 16.2  pg. 520
-Diprotic acids are when there are _____ or

 more ionizable ___________. (________)

-Oxyacids are when _____ is attached to an

 ___________ atom.  (________________)

-Organic acids have a _______ backbone

 and contain a ___________ group:




   

          O

   ║

- C

       \ 
                                 

   





    O – H

Usually ________ acids,  CH3COOH or

                                                       HC2H3O2

Strong Bases

1. Completely ionize in _________.

2. Have _________ conjugate ________.

3. _____________ hydroxides, and Sr(OH)2  and Ba(OH)2
Weak Bases

1. Do _____ completely ionize in _______.

2. Have strong ___________ acids.

3. _________, ___________, and other hydroxides that are _______ strong bases.

Sec. 16.3  Water as an Acid and a Base

-Amphoteric substances can ________ as an

 ______ or a _______.

-_________ is the most common.

    H2O(l)+ H2O(l) (
*There are virtually ____ protons found in _________ when water ________.  The _________ bond with other __________ molecules, as we saw in Sec. 1, to produce _________.

-Thus ______ behaves as an acid by donating a ________ and as a ________ by __________ a  proton.

-The ________ of the ionization of water is:

                H2O(l) ( 

-At 25(C the _______________ of H+ and OH - ________ equal.

-Thus the solution is _______.  [H+] = [OH-]



_____ represents concentration

-In pure water [H+] = [OH-] = 

-An ___________ expression can be written as:



Kw = 

-Kw is the _____ product constant:



Kw =  



Kw =  

-This means that in any _______ solution, at

 ______, the product of ____ and ______ must equal _____________.

-So if [H+] goes ____ then [OH-] must go

 ________ and vice versa.

1) neutral solution: 

         [H+]    [OH-];       [H+] = 

2) acidic solution:

         [H+]   [OH-];       [H+] ( 

3) basic solution:

         [H+]   [OH-];       [H+] ( 

Ex.  16.3  Calculate the [H+] and [OH-] for the following solutions at 25(C, tell whether neutral, acidic, or basic.


a.  1.0 x 10-5 M    OH-

b.  1.0 x 10-7 M    OH-

c.  10.0 M   H+
Kw = [H+][OH-]
1.0 x 10-14 = [H+][OH-]

a) 

b) [H+] = 

c) [OH-] = 

Sec. 16.4    The pH Scale 

-pH is the “_________________” which is

 the ______________ logarithm of the ____.

pH = 

-On your calculator press:

 
____key,  then enter _______, then

          change the sign

-For the ________ number of sig. figs. you

 must follow the rule for ____________:


The ________ of _______ places for a

      ___ must be _______ to the number of

      __________ figures in the _________

      number.

Ex. 1.0 x 10-5 M   (___ sig. figs.)


 pH = _____ (2 decimal places)

Ex.  16.5 Calculate the pH for each of the following solutions at 25(C.

a) [H+] = 1.0 x 10-9 M

b) [OH-] = 1.0 x 10-6 M

c) [H+] = 2.7 x 10-4 M

Identifying a ________ as ________, basic or _________ based on pH:


pH =




pOH = 


pH (



 
pOH ( 


pH (




pOH ( 

pH scales, pg. 528  Fig.  16.3

-_______ can also be ___________ using the _______ method as pH.   

pOH = 

Ex.  Calculate the pOH of the following solution:


[OH-] = 5.2 x 10-5 M

What is the pH of this solution?


pH + pOH = 14


pH = 14 – pOH


pH = 

Is this solution neutral, acidic or basic?

-In _____, ______ ways pH can be _________ is with ________ or a pH _____.  

Pg. 528  Fig. 16.4 and 16.5

Sec.  16.5 Calculating the pH of Strong

                         Acid Solutions

Ex.  Calculate the pH of a 0.10 M HNO3 solution.

HNO3 is a strong acid so the ions are H+ and NO3-.

   0.10 M HNO3 ( ____ M H+  +  ____ M  NO3-

[H+] = 


pH = 


pH
= 

Sec. 16.6  Buffered Solutions

-A _________ solution is one that ______ a

 ______ in its __ even when a _____ acid or

 _______ is added.

-When 0.01 mol ____ is added to ____ pure

 water, the ___ changes from __ to __.

-However, when 0.01 mol ____ is added to a

 solution of 0.1 M _______ acid and 0.1 M

 sodium _______, the pH ________ from _____ to _______.

-The latter solution is___________.

-A buffered ___________ is a solution that

 contains a __________ and its __________

 ________



HC2H3O2 ,  Na+ , C2H3O2-
-Remember: _______ bases have _______

 for ____.

-When a ________ acid is added to this

 ___________, the strong __________ base will __________ the H+ ions from the ____. 

-This ________ the number of ___ ions present in the ____ solution, keeping the ___

 relatively the ________.

         H+(aq) + C2H3O2-(aq) ( 

-If a strong ______ is added, such as _____,

 the _____ ions will dissociate and cause a

 ______ in pH if the solution is not _______.  

-In a buffered __________, the ______ acid

 affords the OH- to ______ the ____ from it

 and form _______.

  HC2H3O2(aq) + OH-(aq) ( 

-Buffering __________ in solution _______

 added H+ and OH- from ________ up in the 

 solution.

Refer to Table 16.3 pg. 535
