Chemistry 11
      
  Name: _____________________ Blk: _____ Date: ______________

Ch 7.4: Stoichiometry:  Excess Quantities

Introduction:

We have been performing our calculations with the assumption that the reactants are all used up.  In reality, usually ONE reactant is used up first!  The reactant first up first is in the least supply.  This is similar to the McDonald manager’s challenge.  You’ll be all the ingredients and you need to find out which is the “bacon” before you can determine how many complete burgers are made. 

Definitions:

	Limiting Reactant
	Excess Reactant

	· ________________________________
· determines the ___________________ of product produced
	· _______________________________

· does not __________________________
the amount of produced


Approach:
(a) To determine which is the limiting reactant (produces the least amount of product),

· comparing the number of moles of product produced from each of the reactants.
· if there is more than one product, choose the same product.

(b) To determine the excess quantity, 

· start with the limiting reactant to calculate the amount of excess reactant consumed

· excess quantity = total reactant minus amount consumed

Examples:

1)   To assembling a bicycle, you need:     1 frame + 2 wheels ( 1 bicycle
a) Given 32 wheels and 19 frames, how many bicycles can be made?  Which is the limiting reactant?

Step 1:  Calculate the amount of products produced.

Consider the reactant frames:

Consider the reactant wheels:

The limiting reactant is___________________ because it produces the least number of product (bicycles), and the excess reactant is ___________________.

Step 2:  Determine the excess quantity.  Start with the limiting reactant.
(i)  The number of frames used:

(ii)  The number of excess (unused) frames:

       Total – Consumed = __________________ = ________________ frames in excess

2)  If 56.8g of FeCl2 , 14.0g of KNO3 and 40.0g of HCl are mixed to react:
3FeCl2 + KNO3 + 4HCl ( 3FeCl3 + NO + 2H2O + KCl

a)  Which is the limiting reactant?

.     Arbitrarily choose _________ as the product for comparison. (The easiest one has a coefficient of 1.)

	FeCl2



	KNO3



	HCl




b)  How many grams of each “excess reactant” are actually present in excess?

(i) Mass of FeCl2 consumed (reacted):   

Mass of FeCl2 in excess:  ______________________________________________________
(ii) Mass of HCl consumed (reacted):


Mass of HCl in excess: _______________________________________________________
3)  Consider the reaction: 2 Ca3(PO4)2 + 6 SiO2 + 10 C  P4 + 6 CaSiO3 + 10 CO 

a)  What mass of P4 is produced when 41.5 g of Ca3(PO4)2, 26.5 g of SiO2 and 7.80 g of C are mixed?

	Ca3(PO4)2


	SiO2


	C



Assignment:  Hebden p. 133 #26-27, p.134 #29-32
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