Chemistry11

Unit V

Problem Set 5.7  Mixing Ionic Solutions

When two ionic solutions are mixed, each of the ions must be considered separately.  If we use the dilution factor method, the starting concentration of the ions must be found (using the dissociation reaction) and by using the dilution factor, the final concentration is found.  If we use the mole method, then the moles of each ion must be found and then divided by the total volume after mixing the two solutions.

The key, however, is to realize that both of the solutions will be diluted by each other.

Example 5.4-1

2.0 L of 0.40M MgSO4 is mixed with 3.0 L of 0.80 M KI.  Calculate the concentrations of all ions after mixing the two solutions.
First, look at the dissociation reactions and determine either the concentration of the ions, or the number of moles, depending on the method you wish to use.

MgSO4    (    Mg2+    + 
SO42-

0.40 M
       0.40 M  
0.40M


KI
(     K+        +       I-

0.80 M
       0.80 M
0.80 M

In this case, since the start concentrations are known, and the dilution factor is known, the dilution factor method may be easier.

[Mg2+ ] = 0.40 M (2.0/5.0) = 0.16 M


[SO42-]  = 0.40 M (2.0/5.0) = 0.16 M


[K+]      = 0.80 M (3.0/5.0) = 0.48 M


[I+]        = 0.80 M (3.0/5.0) = 0.48 M

Example 5.4-2

In some cases, the solutions that are mixed have a common ion.  If they do, the number of moles of the common ion must be found by adding the contribution from the two sources together.

1.0 L of 0.45 M NaCl are mixed with 1.5 L of 0.35 M FeCl2.  What is the final concentration of Cl- in the solution?

Again, we must look at the dissociation reactions:


NaCl
(
Na+
+
Cl-

0.45 M

0.45 M

0.45M


0.45 moles
0.45 moles
0.45 moles


FeCl2
( 
Fe2+
+
2Cl-

0.35 M

0.35 M

0.70 M


0.525 moles
0.525 moles
1.05 moles
The total moles can be found by dividing the sum of the moles by the total volume

 (0.45 moles + 1.05 moles)/ 2.5 L = 1.50 moles / 2.5 L = 0.60 M


5.28	Calculate the concentration of all ions when 315 mL of 0.65 M AlCl3� is mixed with 445 mL of 1.0 M Ba3(PO4)2.





5.29	What are the final concentration of all ions when 3.5 L of 0.56 M Fe2(CO3)3 is mixed with 2.6 L of 0.36 M K2O?





5.30	What are the final concentration of all ions when 1.46 L of 0.467 M sodium sulphate is mixed with 3.56 L of 0.241 M iron(II)phosphate?





5.31	What are the final concentrations of all ions when 6.78 g of potassium sulphide in 1.0 L is mixed with 3.86 g of lithium fluoride in 573 mL?





5.32	What is the final Br- concentration when 0.469 L of 2.4 M KBr is mixed with 1.23 L of 0.459 M MgCl2?





5.33	20.0 mL of 0.60 M aluminum bromide is mixed with 3.0 L of 0.40 M Barium bromide.  What is the final bromide ion concentration?





5.34	6.4 g of sodium chloride and 5.2 grams of potassium chloride are dissolved into 250 mL.  What are the final ion concentrations for all of the ions?





5.35	What are the final concentrations of all ions when 4.65 g of lead(IV)nitrate is added to 750 mL of 4.5 M sodium nitrate (ignore the volume change when the solid lead(IV)nitrate is added)








