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Unit 8 Notes:  Chemical Reactions 

A chemical reaction is the rearrangement of atoms to form new substance(s).  Reactant(s) appear on the left, and product(s) appear on the right.
                    reactants     products
Example:  2 H2 + O2 (  2 H2O

Bonds are broken in the diatomic molecules H2 and O2, and new bonds are formed between the hydrogen and oxygen atoms to form H2O.  

Diagram:

5 signs of a chemical reaction:
More on exothermic and endothermic:

“Exothermic” means that heat is released during the reaction.  This often results in the reaction container feeling warm to the touch (heat is given off).  

Reactants (  Products + HEAT (heat on product side because released)

“Endothermic” means that heat is absorbed during the reaction.  This often results in the reaction container feeling cold to the touch (it has lost heat to the reactants).

Reactants + HEAT ( Products  (heat on reactant side because absorbed)
Writing chemical equations 
Symbols used in chemical reactions:
+     separates 2 reactants or 2 products

(    separates reactants from products; read as “yields” or “produces”

(s)   solid

(l)    liquid
(g)   gas
(aq) aqueous solution (the substance is dissolved in water; example:  NaCl(aq) is salt water)
   heat added to reactants (triangle appears above arrow)
(
Catalysts are substances that increase the rate of the reaction but are not used up themselves. The formula for the catalyst is written above the arrow:  (example MnO2)
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Also important to remember in writing chemical equations: 
Diatomic elements:  These 7 elements do not occur as single atoms.  If they are not combined with another element(s), they must always be written as pairs (diatomic):

I​2 , Br2, Cl2, F2, O2, N2, H2
To remember the diatomics:  I Bring Clay For Our New Hut

Balancing Equations
According to the Law of Conservation of Mass, matter is not created or destroyed in a chemical reaction.  So the mass of all reactants must equal the mass of all products.

Example 1:  What is the total mass of reactants in the reaction below?

2 H2  +  O2  (  2 H2O



 Answer: __________g
          ?               72 g         

Example 2:  What is the total mass of products in the reaction below?

AgNO3  +  NaCl  (  AgCl  +  NaNO3

Answer: __________g 

170 g         56 g
---------?----------

Example 2:  What is the mass of zinc produced in the reaction below?

Ca +  ZnCO3  (  CaCO3 + Zn

Answer: __________g

40 g    125 g          100 g      ? 

Because the Law of Conservation of Mass always holds in chemical reactions, we must always be sure we are working with a balanced equation.  A balanced equation is one in which the number of atoms of each type of element is the same on both sides of the arrow.
Example of an equation that IS NOT balanced:




Na  +  FeCl3  (  NaCl  +  Fe

Atom inventory:


Example of an equation that IS balanced:



3 Na  +  FeCl3  (  3 NaCl  +  Fe

Atom inventory:

The big numbers that are used to balance the equation are called coefficients.  







2 Fe(s)    +     3 Cl2 (g)  (   2 FeCl3 (s)

Coefficients
Interpretation of above example:  

2 atoms of solid iron (metal) react with 3 molecules of chlorine gas to produce 2 formula units of solid iron (III) chloride.
Coefficients can also be interpreted in a more useful way:  MOLES!
This is just as if we multiplied the whole equation by 6.02 x 1023.

Another interpretation, based on moles:

2 moles of solid iron (metal) react with 3 moles of chlorine gas to produce 2 moles of solid iron (III) chloride.
Remember that subscripts are the small numbers written in formulas; they stand for the number of atoms or polyatomic ions immediately to their left.  

Examples:  
FeCl3     
3 is a subscript, meaning 3 Cl


Mg(NO3)2 
3 is a subscript, meaning 3 O; 2 is a subscript, meaning 2 NO3 




(2 N and 6 O all together)
When balancing equations, add only coefficients to balance.  NEVER alter a chemical formula in the equation in order to balance.    

Practice balancing a lot to get good at it!  It is all trial and error, but there are tricks you will learn with practice.  

5 Types of Chemical Reactions

We will learn 5 basic reaction types in this class; there are more, but we will not go into them here.

1.  Synthesis

2 or more elements/compounds combine to form 1 compound.

A  +  B (  AB

Analogy:  A boy and a girl come to the dance separately, but dance together all night long.

Example:  2 Mg + O2  (  2 MgO
2.  Decomposition 
1 compound is broken down into 2 or more simpler elements/compounds.
AB  (  A  +  B
Analogy:  A boy and a girl come to the dance together, but get in a fight and stay apart the rest of the night.

Example:  2 KClO3  (  2 KCl  +  3 O2
3.  Single Replacement
1 element takes the place of another in a compound.

A  +  BC  (  AC  +  B

D  +  BC  (  BD  +  C

Analogy:  A boy and a girl are dancing, but then another boy “cuts in” and dances with the girl, leaving the first boy alone.

Or a boy and a girl are dancing, but then another girl “cuts in” and dances with the boy, leaving the first girl alone.
Examples:  

Metal replacement:  

2 Na  +  CuCl2  ( 2 NaCl  +  Cu
Halogen replacement:  
F2  + 2 KCl  (  2 KF  +  Cl2
BUT the boy/girl will not always be able to “cut in.”  Sometimes the other boy/girl will not let them!

We use an activity series to predict whether or not the replacement will occur.
If an element is more reactive than (above) another element, it can replace that element.

Metal Activity Series



Halogen Activity Series 

Li
(most reactive)


F
(most reactive)

Rb





Cl

K





Br
Ca





I   
(least reactive)

Na



Mg
Al

Mn

Zn

Fe

Sn

Pb

(H)  not a metal, but can replace metals below it

Cu

Ag

Pt

Au
(least reactive)
Can Al replace Li? ____  Can Cu replace Au? ____  Can Br replace I? ____  Can Cl replace F?  ____

4.  Double Replacement
Ions from 2 ionic compounds switch places.  
AB  +  CD  (  AD  +  CB  

--put the inside ions together and the outside ions together
--positive ion always goes first in the compound!

Analogy:  2 boy-girl pairs are dancing, and they switch partners.  

Example:  FeCl2  +  Na2CO3  (  2 NaCl  +  FeCO3
5.  Combustion
Also known as burning; always follows the same form:

Compound containing C and H (& sometimes O)  +  O2  (  CO2  +  H2O
The compound always burns in oxygen gas and always releases carbon dioxide and water.

During incomplete combustion (a limited amt. of O2), carbon monoxide (CO) is also produced.

Example:  2 C3H6  +  9 O2  (  6 CO2  + 6 H2O

*always balance in order: C, H, O
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