
14.7.1 https://chem.libretexts.org/@go/page/289458

14.7: Solution Dilution
Learning Objectives

Explain how concentrations can be changed in the lab.
Understand how stock solutions are used in the laboratory. 

 
Muriatic acid, another name for HCl (aq), is widely used for cleaning concrete and masonry surfaces (see Figure ). The acid must
be diluted before use to get it down to a safer strength. Commercially available at concentrations of about 18%, muriatic acid may be
used to remove scales and deposits (usually composed of basic materials). 
 

    

Figure  (left to right): A bottle of muriatic acid, another name for HCl (aq) (SLBB via Flickr). Air Force Staff Sgt. Marvin Martin
cleans a concrete form (Cpl. Ryan R. Jackson via Wikimedia Commons).

 
Stock Solutions 

It is often necessary to have a solution with a concentration that is very precisely known. A solution containing a precise mass of solute
in a precise volume of solution is called a stock solution (or standard solution). A volumetric flask is usually used to prepare a stock
solution. Aliquots (carefully measured volumes) of the stock solution can then be diluted to any desired volume. In other cases, it may
be inconvenient to weigh a small mass of sample accurately enough to prepare a small volume of a dilute solution. Instead, a more
concentrated solution is first prepared. An aliquot of this solution is then diluted to the desired concentration.   
 

Dilutions  

When additional water is added to an aqueous solution, the concentration of that solution decreases. This is because the amount of
solute remains the same, while the volume of the solution increases (see Figure ).  
 

Figure : A solution before and after dilution. The volume increases upon dilution and the solute concentration decreases.
(Theislikerice, via Wikimedia Commons)
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Once again, the amount of solute remains the same, so the moles of solute before dilution (1) are equal to the moles of solute
after dilution (2):

From the previous section, the moles of solute in a solution are equal to the molarity multiplied by the liters (mol = M × L), so:

Since the two sides of the equation are equal, the volume (V) may be any unit we choose, as long as the units on each side are the same,
meaning:

Likewise, the concentration, (C) may be any unit we choose, as long as the concentration unit is based on the total volume of the
solution and the unit on each side is the same. This yields the most general form of the dilution equation: 

To summarize, C stands for the concentration of the solution, V for the volume of the solution, a subscript of 1 means before dilution,
and a subscript of 2 means after dilution. Preparing dilutions is a common activity in the chemistry lab and elsewhere. Once you
understand this relationship, the calculations are simple.

Suppose there are 100. mL of a 2.0 M solution of HCl available. The solution is diluted by adding enough water to make 500. mL of
solution. The new molarity is easily calculated by rearranging the dilution equation and solving for C .

It should make sense that if the original volume is ⅕ of the final volume, then the diluted solution should be ⅕ of its original
concentration. 
 

Video : How to dilute a solution. (Carolina Biological via YouTube)

 

✅ Example 
What is the concentration of a solution prepared by diluting 10.00 mL of a  stock solution to a final volume of
200.0 mL? 

Solution

Steps for Problem Solving  

=mol1 mol2 (14.7.1)
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Steps for Problem Solving  

Identify the "given" information and what the problem is asking
you to "find." 

 
Given: C  = ; 
V  = 10.00 mL;  V  = 200.0 mL 

 
Find: C  

 

 
List known relationship(s).  

 
Dilution equation: 

 
Rearrange the dilution equation and solve for C . 

 

Calculate the answer.

 
Plug the known quantities into the equation: 

 

 

Think about your result.

 
The volume before dilution is  the final volume, so it makes

sense that the concentration after dilution is  its original
concentration. 

 

 

✅ Example 
Nitric acid, HNO , is a powerful and corrosive acid. When ordered from a chemical supply company, its molarity is 16 M. How
much of this stock solution, in mL, of nitric acid are needed to prepare 8.00 L of a 0.50 M solution?

Solution

Steps for Problem Solving  

Identify the "given" information and what the problem is asking
you to "find."

 
Given: C  = 16 M HNO ; C  = 0.50 M HNO ; 

 

V  =  

 
(V  converted to mL, since answer will be in mL. Volume units

must be the same.) 
 

Find: V  (in mL) 
 

 
List known relationship(s). 

 
Dilution equation: 

1 20.0%( )m
v

C6H12O6

1 2

2

=C1V1 C2V2

2 = ⇒ =
C1V1

V2

C2 V2

V2

C2
C1V1

V2

= = =C2
C1V1

V2

(20.0%( ) )(10.00 )m
v C6H12O6 mL

200.0 mL
1.00%( )m

v C6H12O

1

20
1

20

14.7.2

3

1 3 2 3

2 8.00 × = 8000 mLL
1000 mL

1 L

2

1

=C1V1 C2V2

https://libretexts.org/
https://chem.libretexts.org/@go/page/289458?pdf


14.7.4 https://chem.libretexts.org/@go/page/289458

CK-12 Foundation

Steps for Problem Solving  

 
Rearrange the dilution equation and solve for V . 

 

Calculate the answer.

 
Plug the known quantities into the equation: 

 

 

 

Think about your result.

 
The final concentration is  its original concentration, so it makes

sense that the volume of the stock solution used is  of the
final volume. 

 

 

✏ Exercise 
A 0.885 M solution of KBr with an initial volume of 76.5 mL has more water added until its concentration is 0.500 M. What is the
new volume of the solution?

Answer

135 mL

 

✏ Exercise 
A. What volume of a 6.0 ppb Hg  solution would be needed to prepare 600 mL of 0.10 ppb Hg  solution?
B. Assuming the volumes are additive, describe how the diluted solution would be prepared.

Answer A
10. mL of 6.0 ppb Hg  solution are needed. 

Answer B
The solution would be prepared by thoroughly mixing 10 mL of the 6.0 ppb Hg  solution with 590 mL of water. This mixture
makes 600 mL of solution.
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