Chemistry 11

Unit IV 


Problem Set 4.4 - Limiting Reagents

Questions involving limiting reagents are very similar to the questions that we have already been doing on the stoichiometry worksheet.  In this case however, you are given an amount of two or more substances and you must find which will limit the amount of product that is obtained.
In some of the questions, you may be required to find the products based on your knowledge of the different types of reactions discussed in problem set 4.1.
When amounts of two reactants are given, they may or may not be in the correct stoichiometric ratio.  The moles of each must be found to see whether or not they match the ratio shown by the balanced chemical equation.

Example 

What mass of magnesium chloride will be produced when 5.0 grams of HCl and 5.0 grams of Mg(OH)2 are reacted together?
First, begin with the balanced chemical equation:
2HCl + Mg(OH)2 ( MgCl2 + 2H2O
The mole ratio between HCl and Mg(OH)2 is 



       2    :     1

Next, we must find the moles of HCl and Mg(OH)2 to see if they match this 2:1 ratio:

a) moles of HCl




MM = mass / moles




36.45 = 5.00 g / x moles




x = 5.00 g / (36.45 g/mol)




x = 0.137 moles of HCl

b) moles of Mg(OH)2



(58.3 g/mol) = 5.00 g / x moles




x = 5.00 g / (58.3 g/mol)




x = 0.0857 moles
Now we check the ratio:




HCl 
:
Mg(OH)2

reacting ratio
0.137
:
0.0857


simplified
1.59
:
1

it is supposed to be
2
:
1
which means that there is not enough HCl.  It is the limiting reagent, and will dictate how much product can be made.  Once the HCl is used up, the reaction will stop and no more products can be made.  There will be some Mg(OH)2 left over at the end of the reaction because it is in excess.

So the HCl dictated how much product can be made – for every 2 moles of HCl, there will be 1 mole of MgCl2 produced.




HCl
: 
MgCl2

react as 

2
:
1


2x = 0.137


so for 

0.137
:
x moles 


x = 0.137 / 2









x = 0.0685 moles MgCl2
And so lastly, we can find the mass of the MgCl2 using the molar mass.



95.2 g/mol  =  x grams / 0.0685 moles




x = (95.2 g/mol) x (0.0685 moles)




x = 6.5 grams of MgCl2 can be made from the given amounts of reactants.



4.36.	0.034 moles of hydrogen peroxide (H2O2) decompose to form water and oxygen gas.  How many grams of water will be produced?





4.37	5.0 grams of Magnesium metal react with 0.004 moles of Iodine.  How many grams of magnesium iodide (MgI2) will form?





4.38.	15.0 grams of Magnesium react with 8.00 grams of Aluminum Chloride to produce Aluminum and Magnesium chloride.  How many moles of Aluminum will result? 





4.39.	How many grams of water are produced when 0.035 moles of phosphoric acid react with 0.010 moles of magnesium hydroxide?  The other product is magnesium phosphate (Mg3(PO4)2).





4.40.	14.0 g of aluminum chloride are reacted with 20.0 g of Sodium carbonate.  How many grams of each product will form?





4.41.	20 L of hydrogen at STP and 15 L of oxygen at STP react.  How many litres of water can be produced from this reaction?





4.42.	A reaction is completed where 5.0 grams of Zinc is reacted with 5.0 grams of hydrogen chloride.  7.53 grams of zinc chloride is produced along with some H2 gas.  What amount of zinc chloride should have been produced, and what percentage of that amount was collected?









