CHEM 1405 - Concentration of Solutions Worksheet
Objectives:  

To understand mass percent and calculate quantities associated with it.
To become familiar with Molarity as a unit for expressing concentration of a solution.

To find concentration of ions in a solution of an ionic compound.

To learn to calculate the concentration of a solution when it is diluted with water.

Background: 
A solution is a homogeneous mixture in which a solute is dissolved in a solvent. In an aqueous solution the solvent is water. The concentration of a solution describes the amount of solute present in a given quantity of solution. Concentration can be expressed in various units.
One common way of describing the concentration of a solution is mass percent (or weight percent). This is a ratio of the mass of solute to mass of solution multiplied by 100 to give a percent.
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Many times it is more convenient to measure the volume of a solution rather than it’s mass. Chemists thus use Molarity most often to describe the concentration of a solution. Molarity is defined as the ratio of moles of solute to liters of solution.
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When an ionic compound dissolves in water, the molecules break apart into ions. To find the concentration of each of the ions, the subscripts must be multiplied by the concentration of the solution.

Mion  =  Msolution x subscript on ion in formula 
Many solutions are purchased in concentrated form and are then diluted with water to the desired concentration (Molarity). Since we have the same number of moles present before and after dilution and moles = Molarity x liters:


M1 V1 = M2 V2
Calculations:  Show work for each calculation on a separate page.
1.
What is the mass percent of solute for:


a. 
7.6 grams of Na2SO4  dissolved in water to give 87.3 grams of solution?


b. 
5.00 grams of KCl dissolved in 18.5 grams of water?

2.
How many grams of solute are present in:


a. 
225 grams of 12.5% MgCl2 solution?


b. 
736 milligrams of 40.0% NH4NO3 solution?

3.
For a 5.0% solution of CaCl2, calculate the:

a. 
mass of  CaCl2 in 360. grams of solution.


b. 
amount of solution that contains 11g CaCl2.

4.
Find the Molarity of a solution that contains:

a. 
0.0164 moles KBr in 145mL solution.


b. 
35.6 grams of Mg(OH)2 in 625mL solution.

5.
Calculate number of grams required to prepare:


a. 
250. mL of a  1.2M(NH4)2SO4 solution.


b. 
1.50 Liter of a 4.7 x 10-2 M H3PO4 solution.

6.
How many mL of solution can be prepared from


a. 
34 grams of NaNO3 if a 0.55M solution is needed?


b. 
1.23 Kg of BaCl2 if a 6.0M solution is needed?

7.
Find concentration of each of the ions in:


a. 
a 0.0133M solution of Al2 (CO3)3 

b. 
a 0.96M solution of H2SO4
8. Find the new molarity if the following are diluted with water to 2.00L.


a. 
550.mL of 0.269M K2SO4.


b. 
1.22L of 2.16 M NaOH.

9. How many mL of concentrated solution are required to dilute:


a. 
18M H2SO4 to 350mL of 5.0MH2SO4.


b. 
0.735M NH4OH to 275mL of 0.200 M NH4OH.

10. How many mL water must be added to produce


a. 
625 mL of 1.00M solution from 6.00M solution?


b. 
2.5L of 0.250M solution from 0.450M solution?
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