Chemistry 11

Unit IV: Stoichiometry Problems


Problem Set 4.1:  Equation types and balancing

A balanced chemical equation is like a cake recipe.  The coefficients or numbers before the chemicals are like the amounts of baking materials, and the chemical compounds are like the ingredients.  The coefficients tell you the proper ratio or proportions of the ingredients necessary to generate the desired product.

There are four major chemical reaction types:

1.
Synthesis

This is where two elements (or less often, 2 compounds) are reacted together to create 1 product.


Generally:


A + B ( C


Example:


H2 + Cl2 ( 2HCl

2.
Decomposition

This is where one compound decomposes to two elements (or less often two compounds)


Generally


C ( A + B


Example



H2O ( H2 + O2
3.
Single displacement

This is where one element reacts with one compound.  The metals (or non-metals) switch “partners” to create a new compound and a new element.


Generally


AB + C ( A + CB  (or AB + C ( AC + B)


Example



AgNO3 + Cu ( Ag + Cu(NO3)2
4.
Double displacement

This is where two compounds react by switching metals to form two new compounds.  Acid base reactions are examples of this type of reaction 


Generally


AB + CD ( AD + CB


Example



Na2SO4 + BaCl2
( BaSO4 + 2 NaCl


Example of acid/base

HCl + NaOH ( HOH (water) + NaCl

5.
Combustion


This reaction is where an element or compound are reacted with oxygen gas (O2(g)).  Generally the oxygen is distributed to all of the elements in the compound so that each element is combined with oxygen in the products.  When the compound reacting is a hydrocarbon, the products will be CO2​ and H2O as we saw with the analysis problems in the last unit.

Generally 


AB + O2(g) ( AxOy + BwOv

Example



CH4 + 2O2 ( CO2 + 2H2O


Example 


4Li + O2
(2 Li2O
Remember that you are responsible to memorize the following:


Name

Formula




Name 

Formula
1.
Carbonate
CO32-




7. acetate
CH3COO-
2.
Chlorate

ClO3-




8. chromate
CrO42-
3.
Hydroxide
OH-




9. permanganate
MnO4-
4.
Nitrate

NO3-




10. dichromate
Cr2O72-
5.
Phosphate
PO43-




11. cyanide
CN-
6.
Sulphate

SO42-




12. ammomium 
NH4+
I also expect that you know the oxyacid naming pattern (hypo…ite – hypo…ous acid, ite-ous acid, ate-ic acid, per…ate – per…ic acid)
and that alkali metals carry a +1 charge, alkaline earth metals carries a +2 charge, the halogen family is often -1, O and S are -2, N and P are -3.


4.1	Balance the following chemical equations:


1.	MgCl2 + AgNO3 --->  Mg(NO3)2  + AgCl


2.	Al3O2 + Ca ---->  CaO + Al


3.	Ca3P2 + FeCl3 ---->  CaCl2 + FeP





4.2	Balance the following reactions:


1.	Magnesium reacts with iron(III)oxide (rust) to produce magnesium oxide and iron metal.


2.	Iron (III) chloride reacts with potassium sulphide to produce iron(III)sulfide and potassium chloride.


3.	Potassium chlorate, when heated, produces potassium chloride and oxygen gas.


4.	Hydrochloric acid is neuetralized by magnesium hydroxide to produce water and magnesium chloride.





4.3	For each of the reactions in 4.1 and 4.2 list the reaction type.





4.4	 For each of the following, use your knowledge of the reaction types to predict the products and then balance.


a) CaC2 + O2 ( 


b) KOH + H2SO4 (


c) KIO3 (


d) CH4 + O2 (


e) BN + F2 (


f) Al + H2SO4 (





4.5	For each of the following, use your knowledge of the reaction types to predict the products and then balance.


a) Carbon reacts with sulphur dioxide to produce carbon disulphide and oxygen gas.


b) Vanadium(V)oxide reacts with calcium to produce calcium oxide and vanadium.


c) Aluminum oxide and sulphuric acid react to produce aluminum sulphate and water.


d) Potassium bromate breaks into products.


e)  of potassium bromide and waterC3H8 (propane) reacts with oxygen to produce carbon dioxide and water.
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