13.3

pH Scale and Calculations

I.  H+ AND OH- CONCENTRATION:
   Ex:  What is [H+] of 1.5 M HCl?

Ex:  What is the [OH-] of 0.40M Ba(OH)2?

How do you figure out the concentration of an acid or base?
II. WATER:

A.  H2O (l) <=> ______________________ 

pH is based on the self ionization of water at 25oC
B.  Pure water is ___________________
C.  [H+] = [OH-] = ________________
D.  Kw​ = [H+] x [OH-] = __________________

III. ACID OR BASE?
A. When an acid is added to the solution and increases the [H+], the [OH-] will ____________. Therefore, the [H+] will be __________ than [OH-] and the [H+] will be ____________ 1.0 x 10-7 M.
B. When a base is added to the solution and increases the [OH-], the [H+] will ____________. Therefore, the [OH-] will be __________ than [H+] and the [OH-] will be ____________ 1.0 x 10-7 M.

The relationship between [H+] and [OH-] is _____________
IV. pH AND pOH OF SOLUTIONS

A. Measuring how acidic or basic a substance is by using [H+] or [OH-] can be very tedious since the values are extremely small. In order to make an easy scale to read, we take the logarithm of the concentrations to increase these values by some factor of 10.  
B. The scale that we use to measure the acidity of a substance is called the pH scale.



-pH stands for the "Power of Hydrogen" and measures _____________________________________________.
C. The scale that we use to measure the basicity of a substance is called the pOH scale.



-pOH measures _________________________________________________________________.

D. FORMULAS:
pH = _______________________

[H+] = ____________________________
pOH = ______________________

[OH-] = ___________________________
[H+] [OH-] = _________________

pH + pOH = _______________________
	Type of Solution
	pH range
	[H+] range
	pOH range
	[OH-] range

	Acidic solution
	< 7
	> 1x10-7
	>7
	< 1x10-7

	Basic solution
	>7
	< 1x10-7
	<7
	> 1x10-7

	Neutral solution
	= 7
	= 1x10-7
	=7
	= 1x10-7
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Basic 14 107 %1 0

Neutral | 7 1077 1077 7

Acidic 0 1 107 %14
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Example 1: Given [H+l] = 5.5 x 10-4 M, find the following and state whether this solution is acidic or basic.

[H+1] = 

[OH-1] = 

pH = 

pOH = 

Acidic or basic?
Example 2: Given pOH= 1.10, find the following and state whether this solution is acidic or basic.

[H+1] = 

[OH-1] =

pH =

pOH = 

Acidic or basic?
	
	[H+1]
	pH
	[OH-1]
	pOH
	Acidic or Basic

	3.
	2.5 x 10 -8 M
	
	
	
	

	4.
	
	11.50
	
	
	

	5.
	
	
	1.2 x 10 -11  M
	
	


HOMEWORK: pH Scale and Calculations
1: Given that pH = 2.80, find the following and state whether this solution is acidic or basic.

[H+1] = 

[OH-1] =

pH =

pOH = 

Acidic or basic? 
2: Given that [OH-] = 5.5 x 10-9 M, find the following and state whether this solution is acidic or basic.

[H+1] = 

[OH-1] =

pH =

pOH = 

Acidic or basic?
Complete the following table:
	
	[H+1]
	pH
	[OH-1]
	pOH
	Acidic or Basic?

	3.
	1 x 10 -5 M
	
	
	
	

	4.
	
	1.50
	
	
	

	5.
	
	
	1 x 10 -13  M
	
	

	6.
	
	
	
	6.50
	

	7.
	
	
	3.0 x 10 -3  M
	
	

	8.
	
	9.00
	
	
	

	9.
	8.1 x 10 -8 M
	
	
	
	

	10.
	
	3.10
	
	
	


Diagram:














