Lab 2: Cell Chemistry – pH
pH is the negative logarithm of the hydrogen ion concentration.

The pH scale is a convenient way of expressing hydrogen ion concentration by simply referring to its logarithmic power.  Water at room temperature (25°C), there is only one hydrogen ion for every 555 million water molecules.  Expressed mathematically, the concentration of 

H = 1 * 10-7 moles/liter.

The pH of an aqueous solution can be roughly measured with pH paper that changes color according to the pH.  For example, litmus paper contains a spot of pigment derived from lichens which turns red in acids or blue in bases. The pH scale ranges from strongest acid to strongest base. 
pH < 7 is acidic

pH = 7 is neutral (pure water)

pH > 7 is basic

pH = -log [H+] means that pH equals the negative log of the hydrogen ion concentration.  Since it is a negative log value, the more concentrated a solution is with H+ ions, the lower the pH number is. 

For example:

1. For a 0.1 M solution of an acid:   0.1 M = 10-1 M

    The negative log of 10-1 = 1

2. For a 0.01 M solution of an acid:  0.01 M = 10-2 M

                The negative log of 10 –2 = 2

Therefore a solution with a pH of 1 is ten times more concentrated than a solution with a pH of 2.   A logarithmic scale is based on the power of ten.

Note: you don’t have to understand logs to do the math.  It helps to understand logs, but is not necessary.

How to use your calculator:

If you are told to find the pH of an acid whose concentration is 0.0045 M, you would:

Type in 0.0045  then hit the “log” button, then the +/- button.

You would get 2.3 for the pH of the acid.

What if you were told to find the Molarity (concentration) of an acid whose pH was 6.5?

You would type in 6.5 then the +/- button, and then do the anti-log.  On most calculators it is just hitting the 2nd button then the “log” button. 

Your answer should be: 3.16 x 10-7 M. 

pH + pOH = 14.

pOH is – log of [OH-], or the negative log of the hydroxide ion concentration.

For example: 

1. If you were told that the pOH was 9.3 and asked to calculate the pH you would:

14 -  9.3 = 4.7.   

4.7 would be the pH of a solution whose pOH was 9.3.  

Practice:

1. Tell if each is an acid or a base:

pH = 5.6

pH = 7.8

pH = 10.5

pH = 3.5

pOH = 4.3

pOH = 7.9

pOH = 2.6

pOH = 11.2

2. Calculate the pH of the following acids:

[H+] = 3.4 x 10-5 M

Answer: The molarity of the acid is 6.5 x 10-4 M.

