
Chapter 7 - Chemical Reactions

I. Transforming Reactants into Products:  Reactants --( Products.

A. Reactants and products must be entirely different substances.

B. Bonds within the reactant molecules must be broken – energy is required.



 Reactant molecules must collide with enough energy to break bonds.


C. New bonds are formed within the product molecules – energy is released.



 Molecules must collide in the proper orientation to form new bonds.


D. Writing chemical reactions – correct chemical formulas must be written for all



reactants and products.



1. The 7 diatomic elements are:

2. Know the charges for atoms as shown by their location on the periodic       


table.


3. Know the polyatomic ions and their charges.


II. Balancing Chemical Equations 

A. Remember the Law of Conservation of Mass.
B. Balance by placing coefficients in front of chemical formulas.

C. Never change a subscript in a correctly written chemical formula!

D. Balance elements other than H and O first.

E. If the equation has a pure elemental substance in it, balance that element last.
F. If a polyatomic ion appears on both sides of an equation unchanged, it can be 


balanced as a single unit.

G. A correctly balanced chemical equation must have coefficients in the lowest


whole number ratio possible.

III. Four Types of  Chemical Reactions

A. Combination reactions   A + B (  AB

B. Decomposition reactions   AB (  A + B

C. Single-replacement reactions   A + BC (  B + AC    or    A + BC (  AB + C

D. Double-replacement reactions   AB + CD (  AD + CB 
IV. Double–Replacement Reactions


A. Always take place in aqueous solution.

B. Involve ionic compounds only.


C. What happens when an ionic compound dissolves in water?



1. Crystal lattice breaks apart.



2. Individual ions end up floating around freely in the solution.


D. A precipitate is often one of the products.



1. Definition of a precipitate: a solid that forms at once when two or more



clear solutions are mixed.


2. Solubility rules on p. 253, 263.

E.  Writing the products of double-replacement reactions.


1. “Ions change partners.”


2. Write correct chemical formulas for the products.


3. Make sure that the reactants are both water soluble and that one of the 




products is insoluble in water.



4. Put the “physical state” in parentheses as a subscript beside each




formula:



a. (aq) means aqueous, water soluble, in solution, like NaCl(aq).



b. (s) means a solid, insoluble in water, or a precipitate, like Cu(s).



c. (g) means the substance is a gas, like H2(g).




d. (l) means the substance is a pure liquid, like H2O(l).



5. You have now written the complete, intact compound equation.

F. Writing a net ionic equation for a chemical reaction.



1. First write the complete ionic equation.




a. Separate all the water-soluble, (aq), ionic compounds into ions.




This is how they exist in water – completely dissociated.




b. Any compound that is insoluble in water, (s), is left intact.



2. Now write the net ionic equation.

a. Cross out the “spectator ions”, the ions that appear on both sides
    of the equation – these do not take part in the chemical reaction.


b. Rewrite the remaining species as your net ionic equation.

   
G. Acid-Base reactions.


1. An acid is defined as a substance that produces H+ ions when




     dissolved in water.
     




a. Acids in water exist as dissociated ions:





i. Nitric acid, HNO3, exists in water as H+ and NO3- ions.





ii. Hydrochloric acid, HCl, exists in water as H+ and Cl- ions.





iii. Sulfuric acid, H2SO4, exists in water as H+ and HSO4-ions.


2. A base is defined as a substance that produces OH- ions when

     dissolved in water.

a. Bases dissociate into ions in water:


i. NaOH exists as Na+ and OH​​- ions.


ii. LiOH exists as Li+ and OH- ions.


iii. Ca(OH)2 exists as Ca2+ and OH- ions.


iv. (NH4)OH exists as NH4+ ions and OH- ions.



3. Acids and bases undergo double-replacement reactions.




a. These are called “neutralization” reactions. 




b. One of the products is always water.




c. The net ionic reaction is always  H+ + OH- (
H2O.

