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Calculating pH

CSCOPE Unit 11 Lesson 01 Day 3

Vocabulary
	acidic solution
	
	any solution in which the hydrogen ion concentration is greater than the hydroxide ion concentration; any solution whose pH is less than 7

	
	
	

	basic solution
	
	any solution in which the hydroxide ion concentration is greater than the hydrogen ion concentration; and solution whose pH is greater than 7

	
	
	

	neutral solution
	
	a solution in which the concentrations of hydrogen and hydroxide ions are equal, that is, 1.0 x 10–7; it has a pH of 7.0

	
	
	

	logarithm
	
	the exponent indicating the power to which a fixed number, the base, must be raised to obtain a given number; For example, if the base is 10, then the logarithm of 10,000 (written log 10,000 or log10 10,000) is 4 because 104  = 10,000

	
	
	

	pH
	
	a number used to denote the hydrogen ion concentration, or acidity, of a solution; it is the negative logarithm base 10 of the hydrogen ion concentration in moles per liter


The pH concept


Verbal definition of pH

pH is the negative logarithm base 10 of the hydrogen ion concentration in moles per liter.


Mathematical definition of pH



pH = – log10[H+]

[H+] is the concentration of hydrogen ions in units of moles per liter.

pH of neutral solutions



For a neutral solution:




[H+] = 1.0 x 10(7 M




pH = – log10[H+]




pH = – log10[1.0 x 10(7]




pH = – (–7.0)

pH = 7.0

	Solution Type
	[H+]
	pH

	acidic
	[H+] > 1.0 x 10(7 M
	pH < 7.0

	neutral
	[H+] = 1.0 x 10(7 M
	pH = 7.0

	basic
	[H+] < 1.0 x 10(7 M
	pH > 7.0


Examples


What is the pH of a solution where [H+] = 7.4 x10(10 M?

pH = – log10[H+]

pH = – log10[7.4 x10(10]

Enter 7.4 x10(10.


Enter “7.4”…then EXP…then +/-…then “10”…then “=”

Press the “log” key.

pH = – (–9.1308)

	pH = 9.1


What is [H+] for a solution with a pH of 7.35?

Enter “7.35”.

Press the +/( key to make it negative.

Press the “10x” key (you will need to use the “second” key to do this).

“4.4668 x 10(8 ”

	4.47 x 10(8


Label each of the following on the pH scale:

Cranberry juice   2.4

Wine   3.2

Olives   3.6

Beer   3.9

Vinegar   4.2

Sour milk   4.4

Acid rain   5.2

Urine   6.7

Distilled water   7.0

Human blood   7.4

Eggs   7.8

Detergent   8.4

Borax   9.2

Milk of Magnesia   10.5

Tide laundry detergent   11.0

Ammonia water   11.6

Soda lye   14.0
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Complete the following table:

	
	Substance
	pH
	Acidic, Basic, or Neutral?
	Color of

Red Litmus Paper in it?
	Color of

Blue Litmus Paper in it?

	01.
	dilute NaOH
	13.0
	basic
	blue
	no change – stays blue

	02.
	dilute HCl
	1.0
	acidic
	no change – stays red
	red

	03.
	tears
	7.4
	
	
	

	04.
	lemon juice
	2.4
	
	
	

	05.
	household lye
	13.6
	
	
	

	06.
	tomatoes
	4.2
	
	
	

	07.
	stomach acid
	1.4
	
	
	

	08.
	pure water
	7.0
	
	
	

	09.
	household ammonia
	11.5
	
	
	

	10.
	household bleach
	12.5
	
	
	

	11.
	orange juice
	3.0
	
	
	

	12.
	black coffee
	5.0
	
	
	

	13.
	detergent
	6.5
	
	
	


Exercises

Write the correct formula and plug in the numbers.

Show all of your arithmetic.

Box the final answer and don’t forget to include the units.

14.  What is the pH of a solution where [H+] = 8.50 x10(10 M?

15.  What is [H+] for a solution with a pH of 5.50?

16.  What is concentration of hydrogen ion in moles per liter for a solution with a 

       pH of 7.45?

17.  What is the pH of a solution where the molar concentration of hydrogen ion is

       2.2 x10(4 M?

18. Otitis externa (“swimmer’s ear”) is an infection of the ear canal caused by the 

      bacteria Pseudomonas aeruginosa.  They normally live in the ear canal, but as long 

      as the normal ear secretions are not washed away, the ear canal is protected.  

      When someone does a lot of swimming, that protection is lost and an infection can 

      occur. Pseudomonas aeruginosa cannot live at a pH lower than 5.6 so treatment 

      involves adding acidic ear drops to the ear canal.  What is the minimum 

      concentration of H+ that will kill the bacteria?

19.  F.U.S. (“feline urologic syndrome”) is an over-all term used to describe urinary tract 

       problems – including inflammation, infection, and blockage.  These problems often 

       begin when the hydrogen ion concentration in the cat’s urine drops below about 

      3.0 x 10(7 M.  Since it is easier to measure the pH of the urine, vets often measure 

      that instead of hydrogen ion concentration.  What urine pH would a vet want to 

      stay below to treat a cat with F.U.S.?    
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