Understanding pH

Understanding pH begins with understanding water!

Water dissociation or ionization:

H2O(l)  (  H+(aq) + OH-(aq)
Or

H2O(l) + H2O(l)   (  H3O+1  +  OH-1
HOH  +  HOH  (  HOHH+1  +  OH-1
Why do we consider water to be neutral?

equilibrium constant for water, KW = [H+1][OH-1] = 1.0 x 10-14 

Calculate [H+]

Calculate [OH-]
Definitions of acidic, basic, and neutral solutions based on [H+] 

· acidic: if [H+] is greater than 1 x 10-7 M 

· basic: if [H+] is less than1 x 10-7 M

· neutral: if [H+] if equal to 1 x 10-7 M 

Example 1: What is the [H+] of a sample of lake water with [OH-] of 4.0 x 10-9 M? Is the lake acidic, basic, or neutral? 

Example 2: What is the [H+] of human saliva if its [OH-] is 4 x 10-8 M? Is human saliva acidic, basic, or neutral? 

So? What is pH?
pH = -log[H+1] 

Definition of acidic, basic, and neutral solutions based on pH 
acidic: if pH is less than 7 


basic: if pH is greater than 7 


neutral: if pH is equal to 7

	 

[H+]
pH
Example
Acids

1 X 100
0

HCl 

1 x 10-1
1

Stomach acid

1 x 10-2
2 

Lemon juice

1 x 10-3
3 

Vinegar

1 x 10-4
4

Soda

1 x 10-5
5

Rainwater

1 x 10-6
6

Milk

Neutral

1 x 10-7
7

Pure water

Bases

1 x 10-8
8

Egg whites

1 x 10-9
9

Baking Soda

1 x 10-10
10

Tums® antacid

1 x 10-11
11

Ammonia

1 x 10-12
12

Mineral Lime - Ca(OH)2
1 x 10-13
13 

Drano®
1 x 10-14
14 

NaOH

	
			

	


Problems: Determine the pH of the following:

1. 1 x 10-3 M HCl

2. [H3O+1] = 3.2 x 10-5 M

3. [H+1] = 7.5 x 10-8 M

What if you are given [OH-1] and have to calculate pH?

List what you know.

Equations:

KW = [H+][OH-] = 1.0 x 10-14
pH = -log[H+1] 

pOH = -log[OH-1] 

pH  +  pOH  = 14

Problems: 

1. What is the pH of a 1.0 x 10-3 M NaOH?

2. What is the pOH if the [H+1] = 3.4 x 10-5?

Calculating [H3O+] and [OH-] from pH
pH = -log[H+1]
3.Calculate the [OH-] of a solution of baking soda with a pH of 8.5. 
4. Calculate the pH of a solution of household ammonia whose [OH-] is 7.93 x 10-3 M. 

5. The H+ of vinegar that has a pH of 3.2 is what? 

