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HCl strongest acid as 
per pg. 12 of data book 
therefore, highest 
H3O+





Curriculum
 describe the relationship between pH and hydronium 

ion concentration 
 calculate pH from hydronium ion concentration and 

hydronium ion concentration from pH
 calculate the concentration of strong monoprotic acids 

and strong monoprotic bases from empirical data 



WHMIS review



Water
 Water is a molecular substance
 Does water conduct electricity?   
 No!

 Scientists infer that pure water can self ionize to form 
ions shown below:



Water
 On average about 2 water molecules out of every 

billion are ionized
 Since so few ionize, very little electric current is 

conducted
 Chemists have determined that the concentration of 

hydronium ions in pure water is about 1.0 x 10-7 mol/L
 The ionization of water contains the same amount of 

hydroxide ions



pH
 Scientists found that the concentration 

of hydronium ions ranged from about 
10 mol/L for a strong acid to about 1.0 x 
10-15 mol/L for a strong base.

 This huge of a range and negative 
powers of 10 is not very nice to work 
with so Danish biochemist Søren
Sørenson suggested a system of base 10 
logarithms



Logarithms
 A base 10 logarithm of a number is the power to which 

you raise 10 to equal that number

 The formula for finding pH is:



Significant Digits and pH
 For pH values, the only numbers that are significant 

are the numbers to the right of the decimal point
 A pH of 8.29 has___________ significant digits

 A pH of 3 has ___________significant digits



Example
 Calculate the pH of a solution where the hydronium 

concentration is 3.8 x 10-3 mol/L

 pH= -log (3.8 x 10-3)= 2.42



Example
 Calculate the pH of a 4.42 x 10-13 mol/L solution of drain 

cleaner.

 pH= -log(4.42 x 10-13) = 12.3545  12.355 rounded 



Board Question
 Find the pH of a solution with a hydronium ion 

concentration of 4.422 x 10-4 mol/L.

 -log(4.422 x 10-4) = 3.35438 = 3.35 (rounded)



Can pH be less than zero?
 Calculate the pH of a 10 mol/L solution of HCl(aq)

 -log(10) = -1



pH Scale

 What has a greater hydronium ion concentration? And 
by how much more?

 pH of 5 vs. pH of 6
 pH of 9 vs. pH of 4

 As pH increases what happens to hydronium ion (H3O+) 
concentration? 

 Decreases

5 is a stronger acid that 6 therefore 
5 has a greater hydronium 
concentration 10x more

4 is a stronger acid that 9 therefore 4 
therefore (10x10x10x10x10 = 100 000x 
more 

Each number you go up it is 
increasing the concentration 
by 10 times



Calculating Concentration from pH 
and pOH



OMG ITS JIGSAW!!!
 The pH of beaker one was 2.4, the pH of beaker 2 is 7. 

How do we find the hydronium concentration of both 
of the beakers?

10-2.4 = 0.003981071 = 4.0 x 10 -3 
(rounded)
10-7 =  0.0000001 = 1 x 10 -7



Example
 Calculate the hydronium ion concentration of a 200mL 

of solution with a pH of 11.50 at 25°C

 10-11.50 = 3.16 x 10 -12



Board Question
 Find the hydronium concentration of a vinegar 

solution with a pH of 3.4
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