Calculating pH

CA state standards.  This is what the state wants you to know: 

XIV: Acids and Bases: Acids, bases, and salts are three classes of compounds that form ions in water solutions.

A. describe observable properties of:

1. acids

2. bases 

3. salt solutions.

B. state that:

1. acids are hydrogen-ion-donating substances

2. bases are hydrogen-ion-accepting substances.

C. state that: 

1. strong acids and bases fully dissociate 

2. weak acids and bases partially dissociate.

D. use the pH scale to characterize acid and base solutions.

E.* state the definitions for:

1. Arrhenius

2. Brønsted-Lowry

3. Lewis acid–base .

F.* calculate pH from the hydrogen-ion concentration.

G.* explain that buffers stabilize pH in acid–base reactions.

So this document will focus on stds D and F:

A few factoids:

pH < 7 is acidic

pH = 7 is neutral (pure water)

pH > 7 is basic

pH = -log [H+]
which 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:

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

The negative log of 10-1 = 1

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. 

More factoids:

pH + pOH = 14.

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

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.  As far as I know, we don’t worry about significant figures when we do pH problems.

Practice:

Tell if each is an acid or a base:

pH = 5.6

pH = 7.8

pH = 10.5



ACID


BASE


BASE



pH = 3.5


ACID

pOH = 4.3

pOH = 7.9



BASE



ACID



pOH = 2.6

pOH = 11.2

BASE



ACID

Calculate the pH of the following acids:

[H+] = 3.4 x 10-5 M

pH = 4.47

The molarity of the acid is 

6.5 x 10-4 M.  

 pH = 3.19

Calculate the molarity of acids whose pH is:

pH =  5.3     5.01 x 10-6 M

pH =   1.2

6.31 x 10-2 M

