Unit 2: Solution Chemistry

Content Outline: Acids/Bases/ and Buffers (4.4)

I.    Acids are substances that in solution can donate a Hydrogen Ion (Proton) to another substance.
II.   Bases are substances that in solution can accept a Hydrogen Ion from another substance or forms Hydroxide ions in 
       solutions. 

III.  Measuring Acids and Bases

       A.    Acid and base strength can be measured by how completely the substance dissociates (“breaks apart” into H+ 
and OH-) in water.

       B.    Acids and bases can be tested safely using pH  or pOH indicators, such as Litmus paper.
       C.    pH is the measurement of the concentration of H+ ions and is related to the power of 10 of the concentration. 
              (Negative Log of the H+ concentration…see graphic).  
               1.   pH essentially come from the work of several European scientists and means “Power of Hydrogen.”
               2.   The pH scale typically goes from 0 to 14 with acids below 7 and bases having a value above 7.
               3.   Neutral substances are neither acid nor base and have a pH of 7.

        D.   pOH is the measurement of the concentration of OH_ ions and is related to the power of 10 of the

               concentration.  (Negative Log of the OH- concentration…see graphic).  

1.   The pOH scale typically goes from 0 to 14 with bases below 7 and acids having a value above 7.

2.   Notice it is inverse (opposite) from the pH scale.

        E.   Notice that a pH value and a corresponding pOH value always adds up to fourteen. Same could be said with the

               exponents in the negative log numbers. This is because a solution starts with something dissolved in pure
               water… 7 +7 =14.
        F.    Acids and bases combine to form a salt and water and neutralize each other. 
        G.   Electrolytes are solutions that conduct electricity because of the free movement of ions. Most Acids and bases
               are great electrolytes.

  IV.  Buffers – these are substances in solutions that help prevent a change in pH or pOH.
        A.   The one in the human body’s blood is Bicarbonate (HCO3- ).

                  1. When you eat spicy foods, you are dumping into your blood lots of H+ ions from your food. These H+ cause 

                       your blood to become acidic; so you blood pH drops. (Also this can cause Acid Indigestion). Your blood has  

                       the Bicarbonate dissolved into it, so the Bicarbonate combines with the H+ to form Carbonic Acid (H2CO3). 

                       This Carbonic Acid travels to your lungs and dissociates (breaks apart into H2O andCO2. This allows your 

                       blood pH to rise back to normal, about 7.4
                  2.  When you drink Coffee with Caffeine in it, you are  taking in a base. Caffeine is a base. It will give off OH- 

                        ions remember. This causes your blood pH to rise. The Carbonic Acid, also always present in your blood, 

                        gives off a H+ ion. Together the H and OH make water and cause your blood pH to lower back to normal.



Good website: “Your Mother Was A Chemist”    http://kitchenscience.sci-toys.com/acids
