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Solutions

Now that you have observed what happens when you mix solutions, you are going to learn how to make a solution.  Believe it or not, it is more complicated than just pouring some salt in some water.  The concentration of a solution tells how much salt there is per a certain amount of water.  There are several different ways of describing the concentration of a solution.  In this chemistry class we will focus on the measurement of concentration called Molarity.  

Before we can define molarity, we need to define some words that are used to discuss solutions.

Solute: the stuff being dissolved.  In our case, salt.  (Note, all ionic compounds are called salts, even if it isn’t NaCl.)

Solvent: the stuff the solute is dissolved into, also known as the stuff doing the dissolving.  In our case, water.  Water is known as the Universal Solvent because many, many things can dissolve in water.

Solution: when the solute and the solvent are mixed together, you have a solution.  Kool Aid is an example of a solution.

So what is molarity?

Molarity is a term that tells how many moles of solute exist per liter of solution.  In mathematical terms it is:




Moles of solute
=
mol
=
M




Liter of solution  

L

So 1 liter of a 1 Molar, 1 M, solution contains one mole of solute.

Examples:

1 liter of a 1 M solution of NaCl contains 58.5 g of NaCl.

1 liter of a 1 M solution of MgCl2 contains 95.3 g of MgCl2
Where do the numbers 58.5 and 95.3 come from?

What if we don’t have 1 liter or if we don’t have 1 molar solutions?

Use dimensional analysis to calculate how much salt you need.  The general form for doing this is:

Volume given x 
conversion 
 x 
molarity x
molecular  = g of salt 




from mL to L



weight

needed




(if needed)

Example1:

How much KCl is needed to make 400. mL of a 3.5 M solution of KCl?

400. mL
x
1 L
x
3.5 mol
x
74.6 g

=



          1000 mL
   1 L


1 mol

= 104.44 g of KCl are needed

If we were following significant figures, we would use 104 g, but since our balances will go to the hundredths place, we are going to use answers that go to the hundredths place.

Example 2:  

What is the molarity of a NaOH solution made with 65 g of sodium hydroxide and 250. mL of water?

This one is more complicated to answer.  First we need to convert 65 g of NaOH to moles of NaOH, and 250. mL to L.  Then we set them up in the fraction as mol per L.

65 g 
x
1 mol

=
1.625 mol



40.0 g

250 mL
x 
1L

=
0.250 L




1000 mL


1.625 mol
= 6.5 moles
= 6.5 M

0.250 L

L

Example 3:  Dilution calculations

Sometimes we just need to dilute a higher concentration to a lower concentration. For example, if our stock solution of HCl was 12 M, but we only needed a 3 M solution, we can take some 12 M HCl and add water until it is diluted to 3 M.  The following formula is used to help us do this:



CiVi
=
CfVf
C stands for concentration.  (molarity)

V stands for volume

i stands for initial (the concentrated solution)

f stands for final (the dilute solution)

So if we need to make 500. mL of 3 M HCl, we need to calculate how much            12 M HCl is needed.





CiVi
=
CfVf
Ci = 12 M

Vi = what we are solving for

Cf = 3 M

Vf = 500. mL



 (12 M) (Vi)  
=  (3M) (500 mL)



(12 M)(Vi)
=    1500 M mL



(12 M)(Vi)
=    1500 M mL


    12 M

12 M




Vi    
=  125 mL of concentrated HCl is needed.  

Add it to 375 mL of distilled water. 

Steps to making a solution:

1. do all necessary calculations

2. mass the amount of salt you need by using a balance (If doing a dilution, measure the volume you need.)

3. put in a beaker

4. add distilled water, but not the full volume you need

5. mix until the salt is dissolved

6. pour into a volumetric flask or a graduated cylinder

7. bring up to desired final volume with distilled water.

8. put in container, label with name and formula of solution, the concentration, and the date the solution was made

