 M,Chemical Reaction Notes

1. Chemical reaction: process where the atoms of 2 or more elements are rearranged to form new substances.

    A. Evidences of a Chemical Reaction

1. gas production


2. light produced


3. energy change (endo/exo)


4. precipitates formed (solid from 2 liquids)


5. Permanent color change

2. Chemical equation: the written out interpretation of what occurs in a chemical reaction.

    A. Word equation:
Iron + Chlorine / reactants ---( Iron III Chloride / reactants

    B. Formula equation: includes symbols, subscripts, and coefficients 



2Fe(III) + 3Cl2 ---( 2FeCl3



1.  Coefficient: a whole # placed in front of a compound.




-used to balance the number of atoms. (law of conservation)




Coefficients: represent the # of moles needed to react.




2Fe(III) + 3Cl2 ---( 2FeCl3




2.  Symbol: represents the elements involved in the reaction.



     2Fe(III) + 3Cl2 ---( 2FeCl3



    

3.  Subscript: represents the # of atoms. These are determined by what element it is

                     


combined with. 

   Chemical equations give information in two major areas.

First, they tell us what substances are reacting (those being used up) and what substances are products (those being made).

Second, the coefficients of a balanced equation tell us in what ratio the substances react or are produced.

This last point has practical consequences whenever chemicals react. For example, the large middle tank of the space shuttle actually has two smaller tanks in it - one holding liquid oxygen and the other holding liquid hydrogen. The tank with the hydrogen holds twice as much as the oxygen-holding tank. Why?

Answer - hydrogen and oxygen react in a 2:1 ratio. For any of oxygen used by the shuttle, twice as much hydrogen is needed. If the two tanks were equal sizes, the hydrogen tank would run dry when the oxygen tank was still half-filled.

3.  Balancing Chemical Equations: Law of Conservation of Energy states that matter can not be created or destroyed, therefore the number of reactant atoms on the left for any particular element must equal the number of product atoms on the right for any particular element. 

a. only coefficients are used to balance.

b. Never change a subscript!

c. Coefficients are placed in front of the compound and multiplied across the compound to get the total number of atoms of each element.

Ex.   

    
Before:------MgCl2   +  NaOH (   Mg(OH)2   +  NaCl




1Mg
                 =
1Mg




2Cl


1Cl




1Na
                 =
1Na




1(OH)


2(OH)

    
After--------MgCl2   +  2NaOH (   Mg(OH)2   + 2 NaCl




1Mg
  
=
1Mg




2Cl

=
2Cl




1Na

=
1Na




2(OH)

=
2(OH)

4. Common Symbols Used in a Chemical Reaction


1. (s) = solid


    (l) = liquid


    (g) = gas


    (aq) = solution mixed with water


    (      ) = presence of heat


    (catalyst) = compound helped speed reaction will not be seen as a 




 product

5.  Diatomic Molecules:  7 elements that never occur alone---they are either combined with another element or themselves.


Br, I, N, Cl, H, O, F (“hockey puck and stick” on the periodic table)

Ex.  HCl  +  K (   KCl  +  H2

In addition to the above, phosphorous is P4 and sulfur is S8.
6.  Types of Reactions:   (not limited to……)

    A. Synthesis: A + B -( AB


2Na + Cl2 -( 2NaCl

     B. Decomposition:  AB -( A + B



2NaCl -( 2Na + Cl2
      C. Single Replacement:  Only occurs if single element is reactive / strong enough --see activity series list before predicting products. 




AB + C -( AC + B




2HCl + Mg -( MgCl2 + H2



2HCl + F2 -( 2HF + Cl2
     D. Double Replacement: AB + CD -( AD + CB



          HCl + NaOH -( HOH + NaCl

E. Combustion reactions:  Carbon compound +  O2  (  Carbon dioxide + water 

                                                     C3H8  +  O2  (  CO2 + H2O

