Chemical Reactions

I. Chemical reaction is a process by which one or more substances are changed into different substances

A. Chemical formulas are written in short hand form

        2C2H2(g) + 5O2 ( 4CO2(g) + 2H2O(l)
                  Reactants
     Product

B. The letters in parentheses indicate the state of each substance

1. (g) gas, (l) liquid, (cr) crystalline solid, (aq) the reaction takes place in water

C. Balancing chemical equations

1. determine the reactants and the products

2. Assemble the parts of the chemical equation.  (symbols and formulas must be correct)

3. Balance the equation by adding coefficients (never balance equation by subscripts) mass is conserved

4. Example

C3H8  + O2 ( CO2 + H2O

              C3H8  + 5O2 ( 3CO2 + 4H2O

II. Classifying Chemical Changes

A. There are four general types

1. Single displacement – a reaction where one element displaces another in a compound.   Cl2(g) + 2KBr(aq) ( 2 KCl (aq) + Br2(g)
2. Double displacement -  a reaction where positive and negative portions are interchanged

PbCl2(cr) + LiSO4(aq) ( 2LiCl(aq) + PbSO4(cr)

3. Decomposition -  where more complex substance breaks down into simpler substances.

CdCO3  ( CdO + CO2

4. Synthesis -  two or more substances combine to form 1 new substance          NH3(g) + HCl(g) ( NH4Cl(cr)

III. Stoichiometry  uses the mass to mass relationships or mole to mole relationships to solve chemistry problems

A. Steps to solving stoichiometry problems

1. Write the balanced equation

2. Find mole to mole ration

3. Convert grams to moles

4. Do mole relationship

5. Change moles back to grams

B. Example:  How many grams of silver chloride can be produced from the reaction of 17.0g of silver nitrate with excess sodium Chloride.

1. AgNO3 + NaCl ( AgCl + NaNO3
2. Mole ratio of silver chloride to silver nitrate is 1:1

3. 17.0 g AgNO3 x 1mole AgNO3  x   1mole AgCl     x  144 g AgCl  =  14.4g AgCl

                           170 g AgNO3      1mole AgNO3      1 mole AgCl

C. (Grams given) ((Grams to moles) ((mole ratio) ((Moles to grams) ((grams required)

Chemical Reactions Trends 

1. When two salts combine it is a double displacement reaction.

Example: NaNO3 + AgCl ( NaCl + NaNO3
2. Metals and nonmetals combine to form a salt.

Example:  2Ca + O2 ( 2CaO

3. When highly reactive metals like alkaline metal combine with water the form a base and hydrogen gas.

Example:  Na + H2O ( NaOH + H2 

4. When a metal oxide is put in water it forms a base.

Example: CaO + H2O ( Ca(OH)2
5. When a nonmetal oxide is put in water it forms an acid.

Example: CO2 + H2O ( H2CO3
6. When an organic compound is burned it yields CO2 & H2O.

C3H6 + 6O2 ( 3CO2 + 6H2O

7. When a metal and an acid combine a salt and hydrogen gas is formed.

Example: 2 Zn + 2 HCl ( 2 ZnCl + H2
8. When an acid and a base are put together the result is salt and water.

Example:  HCl + NaOH ( NaCl  + H2O

9. Hydroxides break down into metal oxides and water.

Example:  Cu(OH)2 ( CuO + H2O
