


Qualitative expressions:  “Dilute and Concentrated”

Quantitative expressions:  amount of solute in a given amount of solvent
	
	Mass Percent … mass of solute in a given mass of solution

		Mass % = X 100

OR


Mass % = X100
Problems:
(1) Calculate the mass percent of 5.00 g of calcium chloride in 95.0 g of water.



(2) A 135 g sample of seawater is evaporated to dryness, leaving 4.73 g of solid residue (the salts formerly dissolved in the seawater).  Calculate the mass percent of solute present in the original seawater.



Mass % = 


(3) What mass of water must be added to 425 g of formaldehyde to prepare a 40.0% solution of formaldehyde?  This solution, called “formalin” is used to preserve biological specimens.




Mole Fraction … mass of solute in a given mass of solution

		Mole Fraction = 

OR


Mole Fraction = 

(1) Calculate the mole fraction of 12.3g of C4H4O in 1.00 X 102g of C2H6O.









(2) Calculate the mole fraction of 156g of C12H22O11 in 3.00 X102g H2O.








(3) Calculate the mole fraction of 75.6 g of C10H8 in 6.00 X 102g C4H10O

Molarity … number of moles of solute per liter of solution
                     (Note: molar mass will be required if grams are needed!)



	Molarity =   =   = M

Examples:
(1) Calculate the molarity of a solution prepared by dissolving 11.5 g of solid NaOH in enough water to make 1.50 L of solution.

Molarity =    	so …  


(11.5 g)() = 0.288 mole NaOH

Molarity = 0.288 moles / 1.50 L  =  0.192 M solution

(2) 24.3 g of NaCl dissolves in 2.45 L of water.  What is the molarity of the resulting solution?




(3) How many moles of NaCl are in 0.125 L of a 4.00 M salt solution?

Molarity  X  volume in liters =  moles



(4) How many grams of NaCl are in 0.125 L of a 4.00 M salt solution?





(5) How many grams of NaCl are needed to make 250 mL of a 0.500 M salt solution?
Normality … number of ions of solute per liter of solution
                     (Note: molar mass will be required if grams are needed!)



	Normality =   =   = N

(Note: Multiplying the solutions Molarity by the number of hydrogen ions in the acid formula will give the normality for an acid!)

(1) What is the normality of the following?
a. 0.1381 M Ca(OH)2

b. 0.0521 M H3PO4

c. 0.5781 g H2SO4 in 250.0 mL of solution

            d. 0.321 g sodium carbonate in 250.0 mL of solution
 


(2) What is the molarity of the following?
a. 0.3181 N HCl

            b. 0.1115 N Sr(OH)2





(3) If 25.00 mL of citric acid HC2H3O2 solution is titrated with 28.12 mL of 0.1718 N KOH, what is the concentration of citric acid?  (hint: normality is a concentration unit!)
 




Molality … number of moles of solute per kilogram of solvent.
                     (Note: molar mass will be required if grams are needed!)



	Molality =   =   = m

(1) Calculate the molality of 199g of NiBr2 in 5>00 X 102 g of water.









(2) Calculate the molality of 92.3 g of KF in 1.00 X 103 g of water.








(3) Calculate the molality of .059g of KF in .272 g of water.
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