Solution Concentrations
Percent Concentration


Percent concentration is calculated by dividing the grams of solute by the total grans of solution and then multiplying by 100 to make a percentage.

percent concentration =        grams solute       x  100

                                             grams solution

The grams of solution will be equal to the grams of solute + the grams of solvent.

For the following problems it will be useful to know that 1 milliliter of water weighs 1 gram.

1.  What is the percent concentration of a solution made from 2.50 grams of LiCl in 650.0 g of water?

2.  What is the percent concentration of a solution made from 4.00 grams of NaBr in 230 ml of water?

3.  What is the percent concentration of a solution made from 5.75 grams of NaOH in 1.200 kg of water?

4.  What is the percent concentration of a solution made from 1.37 x 10-2 moles of AgNO3 in 200.0 g of H2O?

5.  What is the percent concentration of a solution made from 2.31 x 10-2 moles of CaF2 in 1.50 L of water?

6.  What is the percent concentration of Cl- in a solution made from 5.50 grams of NaCl in 1250.0 g H2O?

7.  What is the percent concentration of Br- in a solution made from 1.82 grams CaBr2 in 350.0 g H2O?

8.  What is the percent concentration of Na+ in a solution made from 0.157 moles of Na2SO4 in 1.00 L water?

9.  What is the percent concentration of K+ in a solution made from 0.001275 moles of K3PO4 in 150.0 ml of water?
10.  If a solution is 15% KCl, how many grams of solution are needed to have 1.85 g of KCl?

11.  If a solution is 18.5% HBr, how many grams of solution do I need to have 0.100 grams of Br- ?
Molarity

The definition of molarity is moles of solute per liter of solution.

Molarity = moles solute
                 liters of solution      and the unit is a capital M

For example, a 1.50 M NaCl solution contains 1.5 moles of NaCl in every liter.

1.  What is the molarity of  a solution made from 0.489 moles of NaHCO3 in enough water to make 2.00 liters?
2.  What is the molarity of a solution made from dissolving 2.15 moles of glucose in enough water to make 2225 ml of solution?

3.  What is the molarity of Cl-  in a solution made from combining 0.550 moles of KCl in enough water to make 750 ml of solution?

4.  What is the molarity of PO43- in a solution made from dissolving 0.863 moles of Mg3(PO4)2 in enough water to make 1.250 L?
5.  How many grams of HCl  would I need to make 1.00 L of a 0.400 M HCl solution?

6.  How many grams of BaCl2 would I need to make 1.50 L of a 1.25 x 10-3 M BaCl2 solution? 

7.  How many grams of Na2SO4 would I need to make 150.0 ml of a 150 mM Na2SO4 solution?
8.  How many moles of KBr are in 1250 ml of a 2.75 x 10-2 M solution?
9.  How many moles of sucrose are in 3.57 L of a 0.0605 M sucrose solution?
10.  How many moles of NaOH are in 15.0 ml of a 2.50 M NaOH solution?
11. How many moles of Br- are in 50.0 ml of a 0.440 M MgBr2 solution?
Dilutions

When the volume of a solution is increased the concentration decreases, it becomes more dilute.  Calculate the number of moles of solute in the original solution and then divide by the new volume to get the new concentration.

1. What is the concentration of a solution made by combining 250.0 ml of a 0.300 M KCl solution with 100.0 ml of water?
2.  What is the concentration of a solution made by adding 200.0 ml of water to 10.0 ml of 1.35 M AgNO3 ?
3.  When  25.0 ml of 0.0100 M glucose  is added to 30.0 ml of 0.250 M NaCl what are the new concentrations of glucose and NaCl?
4.  When 1.75 liters of 0.0100 M NaBr is combined with  500.0 ml of 0.250 M ZnCl2 what will the new concentrations of NaBr and ZnCl2 be?

5.  After mixing together 400.0 ml of 0.557 M NaBr and 500.0 ml of 0.855 M KBr, what will the final concentration of Br-  be?
6.  How many ml of a 1.000 M K3PO4 solution are needed to make 500.0 ml of a 0.150 M K3PO4 solution?
7.  How many ml of a 2.500 M H2SO4 solution would be needed to make 2.00 L of a 0.300 M H2SO4 solution.
8.  How much water needs to be added to 125.0 ml of 1.50 M NaCl to reach a concentration of 0.800 M?
9.  How much water needs to be added to 50.0 ml of a 250 mM KCl solutionto reach a concentration of 45 mM?
