All water solutions are ACIDIC, BASIC or NEUTRAL

ACID

acidus   Latin for "sour" or "tart"
Properties:

1) Taste sour

2) Change color of indicators

     
Litmus – red



Phenolphthalein - colorless

3) React with metals to produce hydrogen gas

4) Neutralize base solutions to produce a salt compound and water 
Two Definitions of Acids:
Arrhenius: Acids are substances that release hydrogen ions, H+,  in water


Bronsted-Lowry: Acids are substances that release protons (H+) in water

Examples:  


HCl      H2SO4    HNO3    H3PO4    HC2H3O2      H2SO3
Common acids:  vinegar, battery acid, citrus fruits, carbonated beverages

BASES

Make “alkaline” or basic solutions
Properties:  


1) Feel slippery (because they are caustic: corrosive to living tissues)

2) Taste bitter

3) Change the color of indicators



Litmus – blue



Phenolphthalein - pink



4) React with Fe+3, Mg+2 to form a precipitate.

5) Neutralize acids to produce a salt compound and water
Two Definitions of Bases:
Arrhenius: Bases are substances that release hydroxide ions, OH-, in water


Bronsted-Lowry: Bases are substances that accept protons (H+) in water

Examples:  


NaOH      KOH      Ba(OH)2       LiOH      Ca(OH)2       NH3
Common bases:  

Baking soda, antacids (Tums, Milk of Magnesia) drain cleaners (Red Devil, Drano)

NEUTRALIZATION

The reaction between equal amounts of H+ and OH- to produce water

Acidic and basic properties disappear

Arrhenius Neutralization:       Acid     +    Base      (    Water   +     Salt
       Ex:    HCl      +   NaOH     (     H2O     +     NaCl

 


    HCl     +   Ca(OH)2  ( 

    HNO3   +   KOH      (    

    H3PO4  +   LiOH     (  

Bronsted-Lowry Neutralization:       Acid + Base ( Conjugate Base + Conjugate Acid

Conjugate base – whatever is left of the acid after the proton is donated

Conjugate acid – what gets formed by adding a proton to the base

Ex:    HCl   +   H2O   ⇆   H3O +  +   Cl-                           NH3  +  H2O   ⇆   NH4+  +  OH-



         Acid      Base        CA          CB                  Base     Acid        CA         CB


TITRATION

A chemical procedure used to determine the concentration of an unknown solution using 
a standard solution (a solution with a known concentration).
1. Fill a clean buret with the standard solution, making sure the stopcock is CLOSED. 

2. Open the stopcock and run some solution through to fill the tip of the buret.
3. Record the initial volume of solution in the buret.

4. Place a measured amount of the unknown solution into a flask.
5. Add a few drops of indicator to the solution in the flask.
6. Slowly release the standard solution into the flask until endpoint is reached.
     a) Swirl flask as you go to thoroughly mix the solutions.
     b) Occasionally rinse down the sides of flask with distilled water.

     c) The endpoint is when faint , lingering color is observed.
Calculations:
1. At the endpoint:   moles OH-  =  moles H+
         
2. Normality  =  Molarity  x  number of H+ (or OH-)  
      Na  x  Va    =    Nb  x  Vb
Ex:  27.4ml of standard Ba(OH)2 is added to 20.0 ml of unknown HCl solution. If the


       concentration of Ba(OH)2 is 0.0154M, what is the concentration of  the unknown acid?





Na  x  Va    =    Nb  x  Vb


                      Na(20.0ml)  =  (.0154M x 2)(27.4ml)



                 Na =  (.0154M x 2)(27.4ml)    = 0.0422N 






  20.0ml


      Since HCl has only one H+, this is also 0.0422M
                 (If the acid was H2SO4 the molarity would be 0.0211M)

All water solutions contain both H+ and OH-

H2O(l)  ⇆  H+(aq)  +  OH-(aq)


Keq  =  Kw =  [H+][OH-]   =   1.0 x 10-14         at 25°C

3 Types of Water Solutions
   1) Neutral - pure water

[H+] = [OH-]

[H+] = 1.0 x 10-7








[OH-] = 1.0 x 10-7

   2) Acidic  



[H+] > [OH-]

[H+] >1.0 x 10-7








[OH-] <1.0 x 10-7
   3) Basic 
 


[H+] < [OH-]

[H+] < 1.0 x 10-7








[OH-] >1.0 x 10-7
Ex:  A solution has a hydrogen ion concentration of 1 x 10-5 M.  
       What is the concentration of hydroxide ions?


[H+][OH-] = 1 x 10-14
  [OH-]  =  1 x 10-14
           [OH-] = 1 x 10-9







      1 x 10-5

   

Ex: A solution has a hydroxide ion concentration of 2.0 x 10-7.


a) What is the [H+]?

[H+][OH-] = 1 x 10-14
 [H+]  =  1 x 10-14
      [H+] = 0.50 x 10-7







    2 x 10-7

  = 5.0 x 10-8M


b) Is the solution acidic, basic or neutral?


[H+]  <  [OH-]
   Basic!

Strong Acids/Bases


- Every molecule splits


Ex:   HCl  ---->   H+    +   Cl-
Weak Acids/Bases

- only a few molecules split


Ex:   HC2H3O2   <------>  H+   +   C2H3O2-

Ex:   NH3   +   H2O   <------>   NH4+   +   OH-
Strong Acids - dissociates 100% in solution



    - HCl, HBr, HI, H2SO4, HNO3, HClO4



Ex:
      HCl ----> H+  +  Cl-
Weak Acids - any other acid than those listed above


Ex:
Acetic acid        HC2H3O2 <---->  H+  +  C2H3O2-
Strong Bases - dissociates 100% in solution



     - hydroxides of alkalai metals   (LiOH, NaOH, etc)



     -Ca(OH)2, Sr(OH)2, Ba(OH)2
Weak Bases - any other base than those listed above



  - most common - ammonia, NH3

BUFFERS

The body needs to maintain a constant pH  (7.35-7.45)

You constantly ingest large amounts of acid/base

Lots of acidity from the CO2 produced during respiration


CO2   +   H2O   ----->     H2CO3




         carbonic acid

Buffer - a solution containing a weak acid + a salt of that acid



      



         base                          base

Ex:    

 citric acid     +   sodium citrate

      reacts with added base            reacts with added acid

Ex: (blood buffer )           carbonic acid   +  sodium bicarbonate
 








