Unit 6 Note packet
Chapter 11

I. Chemical Equations:  “Recipes”

A. Reactants → Products

B. Word Equations:  Iron (s) + Oxygen (g) → Iron II Oxide (s)

C. Symbols:  2 Fe (s) + O2 (g) → 2 FeO (s)
D. What does C tell us? Two solid iron atoms combine with one gaseous molecule of oxygen to make two solid formula units of iron II oxide.  This is the recipe for making iron II oxide.
II. How do you write a balanced equation?

A. Write the correct formula for each reactant and product.

1. If Ionic: one of each, charges on top, cancel out to zero.

2. If Covalent: write formula according to prefixes.

3. If an acid, start with H+1, and follow rules.

B. Write the states of the reactants and products as a subscript in parenthesis. Examples: solid = (s), liquid = (l), gas = (g), and aqueous = (aq).  Other symbols may be added if a catalyst or heat is added.  Refer to page 323 in your chemistry book.

C. Count the atoms and balance by adding coefficients in front of the chemical formulas.  Ex:  ____  Na2O

2 Na2O = 4 Na’s and 2 O’s 

D. Make sure the coefficients are the lowest possible ratio to balance the equation.

   
2 Fe (s) +O2 (g) → 2 FeO (s)    vs.     4 Fe (s) + 2O2 (g) → 4FeO (s)
Examples:

1. Aqueous silver nitrate plus solid copper metal produces aqueous copper I nitrate plus solid silver metal.

2. Solid aluminum reacts with oxygen gas to produce solid aluminum oxide. 

III. Types of Chemical Reactions:
A. Combination or Composition Reactions:
1.  Generic Form:  A + B → AB 

 (two or more reactants make one product)

Example:  Solid Magnesium plus oxygen gas produces solid magnesium oxide.

Example:  Solid zinc plus solid iodine with a water catalyst produces gaseous zinc iodide.

B. Decomposition Reactions:

1.  Generic Form:  AB → A + B  

 (One reactant breaks up into two or more products.)

Example:  Aqueous potassium iodide yields aqueous potassium plus aqueous iodine.

Example:  Solid copper II carbonate decomposes to solid copper II oxide and carbon dioxide gas.

C. Single Replacement Reactions:
1. Generic Form:  A + BC → B + AC  and  D + BC → C + BD
                          (Metal replaces metal)         (non replaces non)
2. Activity Series of Metals and nonmetals (handout)

· Goal: to bond with an element higher on the list.  If the single element is not higher on the list, the reaction will not occur.

· Note:  both compounds are aqueous 

Example:  Solid Aluminum plus aqueous copper II chloride reacts to produce??

Example:  Aqueous silver nitrate plus solid magnesium produce ?

D. Double Replacement Reactions : (two couples that switch partners)
1.  Generic Form :  AB (aq) + CD (aq)  →  AD (aq) + CB (s, l, or g)


Note:  one product will be a solid, a gas, or liquid H2O
Example#1:  Aqueous ___________________  reacts with aqueous ________________   to produce?

Example #2:  Aqueous Barium chloride reacts with aqueous potassium carbonate to produce?

a.  Write the complete net ionic equation.   Separate all aqueous compounds into ions.

b.  Write the net ionic equation.  Cross off the similar aqueous ions from both sides of the equation.  The remaining aqueous ions should be the ones that make up your solid, liquid, or gas.


Other examples:
E. Combustion Reactions:
1. Generic form:  __CxHyOz +__ O2(g)  → __CO2 (g) + __H2O (l)
Example: Methane gas (CH4) is burned.  Write the balanced equation for this reaction.
Example:  Methanol (CH3OH) is ignited in a plastic water jug. Write the balanced equation for this reaction.

Example:  A dollar bill is soaked in ethanol (C2H3OH) and ignited.  Write the balanced equation for this reaction.

2. Incomplete Combustion:  not enough oxygen is present for combustion.  Therefore, carbon monoxide (CO) forms instead of carbon dioxide (CO2).

