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Ch 5.6b Dilution Calculations

A)  Background: 

· Chemicals are usually sold as concentrated solutions.  

· The general idea is:  concentrated solution + solvent  dilute solution.

· Note:  The number of moles of solute within the solution does not change even though the concentration (or molarity) has changed as you increase the volume.

B)  Simple Dilutions:
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Recall: 



Rearranging the equation gives:

Moles of solute = Molarity x Volume

      
In the initial, concentrated solution, 


In the final, dilute solution, 

      

Moles of Solute = Mi·Vi


Moles of Solute = Mf · Vf  

Since the moles of the solute remains constant, we can equate the 2 equations:


                                                                       or

where M = Molarity, i= initial, and f = final

where CONC = concentrated, DIL = diluted

Note:  These 2 equations are used for DILUTIONS only.
Examples:

1. If 200.0 ml of 0.500M NaCl is added to 300.0ml of water, what is the resulting [NaCl] in the mixture?

2. If 50.0 ml of 12M HCl was added to 450.0 mL water, what is the final [HCl]?

3. How much 12 M HCl is required to make up a 1.00 L solution of 2.00 M HCl?

C)  Mixing Solutions Having Different Concentrations

· The definition of molarity is the total number of moles of a solute per total volume of solution.

· This applies to all solutions.

· Hence, we can use the following equation for problems involving mixing and diluting solutions.


Examples:

1. If 300.0ml of 0.250M NaCl is added to 500.0ml of 0.100M NaCl, what is the final [NaCl]?

2. A student mixes 100.0ml of water with 25.0ml of sodium chloride solution having an unknown concentration.  The molarity of the diluted sodium chloride solution is 0.0876 M, what is the molarity of the original sodium chloride solution?

3. What is the molarity of the solution produced when 300.0ml of 1.25M KBr is boiled down to a volume of 50.0ml?

Classwork:
1. If 500.0 mL 2.00 M HCl was added to 300.0mL 1.00 M HCl, what is the resulting [HCl]?

2. What volume of 6.00M HCl is used in making up 2.00L of 0.125M HCl?
3. What is the molar concentration of CaCl2 produced by mixing 145ml of 0.500 M CaCl2 with 55.0ml of 0.135M BaCl2?  (Assume both solutions are miscible in each other.)

Assignment: Hebden p. 101-102 #78-81, 84-85, 88-91, 94

Q: What element do moles love to study in chemistry?
A: Molybdenum 

Q: What is Avogadro's favorite kind of music?
A: Rock 'N' Mole 
    Mi·Vi = Mf · Vf








Molarity =	Moles of Solute


            Total Volume of Solution








CCONC·VCONC = CDIL·VDIL





Molarity =       Total Moles of Solute (n1 + n2 +…)


                    Total Volume of Solution (V1 + V2 + …_)
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