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Chemical Reactions Notes

Standard 92123
· What causes change?

Chemical reaction 
the process by which one or more substances undergo a change to become on or more new substances

· The result of a chemical change is new substances with new properties.

· It happens because bonds are broken and made in the reactants and products.

How do we know a chemical change is happening? 



5 symptoms: 
1. odor change




2. gas formation





3. solid formation





4. unexpected color change





5. energy transfer

Chemical Equations

Chemical equation 
a shorthand notation using chemical formulas and symbols used to describe a chemical reaction.



Example: 
HCl  +   NaOH   →    H2O  +  NaCl


What do these things mean?



+ = “and”



→ = “react to produce” or “yield”


Reactants = items in front of “→”



Products = items being pointed to by “→”

The above equation reads: “hydrochloric acid and sodium hydroxide react to produce water and sodium chloride”


More Examples of Equations:

H2O2    →      H2O    +    O2
Mg     +       O2    →      MgO

Zn      +      S8    →      ZnS

Cu      +     AgNO3    →      Ag     +     CuNO3
Pb(NO3)2      +     KI    →      KNO3       +     PbI2

​

These equations are very informative.  They provide us a lot of information regarding the types of compounds, types of reactions and more!

Types of Compounds:


Ionic – the combination of metal atoms with nonmetal atoms




NaCl


MgO




BaF2


Li2S

Covalent – the combination of nonmetal atoms




H2O

Cl2

HCl



CO2

CH4

C6H12O6

Acids – the combination of hydrogen (H) with a nonmetal or polyatomic ion.




HCl

HBr

HI




H2SO4

H3PO4

H2CO3

Bases – the combination of hydroxide (OH) with a metal or polyatomic ion.




NaOH

LiOH

Ca(OH)2



NH4OH

KOH

Mg(OH)2
Naming Compounds

Ionic  
(don’t pay any attention to the numbers)

1. Name the metal first

2. Name the nonmetal second

3. drop the ending and add “ide”

Some common polyatomic ions


NH4+1
ammonium

SO42-
sulfate

PO43-
phosphate

CO32-
carbonate

HCO31-
bicarbonate
NO31-
nitrate



OH1-
hydroxide

When using a polyatomic anion, do not change the ending!
Examples:

NaCl

sodium chloride

NaOH

sodium hydroxide

MgO

magnesium oxide
MgCO3

magnesium carbonate

LiF

lithium fluoride

Ba(NO3)​2
barium nitrate
Covalent 
(use prefixes to represent the numbers)



Mono

one
Di

two

Tri

three
Tetra

four
Penta

five
Hexa

six
Hepta

seven
Octa

eight
Nona

nine
Deca

ten
1.  Start with the prefix for the first element (except never start with mono)
2.  Name the first element

3.  Use the prefix for the second element

4.  Name the second element, don’t forget to change the ending to “-ide.”
Examples:

CCl4

carbon tetrachloride

H2O

dihydrogen monoxide

CO2

carbon dioxide
Acids

1.  If the acid is a simple covalent compound with hydrogen and a halogen, put “hydro” first, name the halogen, and change the ending to “-ic acid”.

Examples:


HCl  
hydrochloric acid


HBr
hydrobromic acid

2.  If the acid involves a polyatomic ion, do the same as in step one except skip putting “hydro first”



Examples:




H2SO4

sulfuric acid




H2CO3

carbonic acid




HNO3

nitric acid




H3PO4

phosphoric acid

Practice Naming Compounds/Molecules:  (be careful, some of these are not compounds-how do we name them then?)
H2






NaCl

Br2






MnS

Ti3N






C6H6
CO






CoCl2
Fe






NiSe2
P4O10






N2O2
CBr4






I2
W






Ne

KI






Ba3N2
Law of Conservation of Mass Lab

What did we learn from this lab?

The Law of Conservation of Mass says that matter can neither be created nor destroyed in an ordinary chemical reaction.  In other words, whatever we start with has to be there in the end.  It might look differently but it is still there, somewhere.  We must account for that in our chemical equations; chemical equations must be balanced to indicate the LoCoM.
· What does this mean?  The same number and type of atoms has to be the same on both the reactant and products sides.

How do we balance chemical equations?


Imagine the equation is a math problem.  Essentially the same rules apply!

Balancing process: 

1. Count the number of each type of atom on both sides.  Do they match?  If no, then you have to balance it.

2. Start with one atom that needs balancing and write the correct coefficient in front of the compound that needs extra atoms.  This coefficient applies to ALL atoms in the formula.  As a result, you have probably changed screwed up one of the other atoms.  

3. Continue working back and forth until all atoms are balanced.  This may take a while

· How do you know if you are done?  (when all atoms have the same number on both sides of the equation)
· Balancing will never work properly if you have the formulas wrong!

· Trick! – simplify the equation, if you see it on one side and the other, treat it as one thing
Types of Reactions

Reactions typically follow patterns in which the products can be easily predicted from the reactants based on the type of reaction it will undergo.


1. Synthesis  -     A  +  B  →  AB



-Two things combine to form 1

2. Decomposition – AB  →  A + B



- One thing breaks down to become two or more (The Julie-Mitch Rxn)
3.  Single Replacement -  A  +  BC  →   B  +  AC



- a lone element replaces the same type of element in a compound

4.  Double Replacement -   AB  +  CD  →   AD  +  CB


-  two elements trade partners in this reaction

5.  Combustion - CxHyOz  +  O2  →  CO2  +  H2O



- a hydrocarbon reacts with oxygen to produce carbon dioxide and water

6.  Acid/Base – HB + AOH → AB + H2O


 - an acid (HB) reacts with a base (AOH) to produce a salt (AB) and water.
Energy and Chemical Reactions

Reactant molecules need to break bonds (takes energy)


Product molecules need to make bonds (gives off energy)

The amount of energy it costs and produces determines which type of reaction it is.

Exothermic reactions – a chemical reaction that releases energy (light, heat, electrical)





Energy of the products is less than reactants


Endothermic reactions – a chemical reaction that absorbs energy





Energy of the products is more than reactants.

Activation energy – the minimum amount of energy needed for substances to react.

Law of Conservation of Energy – the total amount of energy in a system can not be changed. (1st Law of Thermodynamics, remember?)

Reaction Rate

The speed of the reaction is determined by how often the reactant particles collide with enough energy to push them over the hill.  There are four ways to change the rate of the reaction.

1. Stirring

2. Temperature

3. Surface Area

4. Catalyst/inhibitor

Why does each of these have an affect on the rate of reaction?  Be specific.
Chemical Reactions Demonstrations

Follow along with the demonstrations and answer the questions as they relate to type of reactions, energy, reaction rate, etc…Make sure all equations are balanced!
Elephant Toothpaste

Equation:

H2O2    →      H2O    +    O2
Type of Reaction:

Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:
Magnesium Ribbon

Equation:

Mg     +       O2    →      
Type of Reaction:

Synthesis

Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

Ghost Execution

Equation:

H2O2    →      

Type of Reaction:
Decomposition
Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

Silver Chandelier

Equation:

Cu      +     AgNO3    →      Ag     +     CuNO3
Type of Reaction:

Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

Hydrogen Cannon

Equation:

Zn      +      HCl   →      H2       +      ZnCl2
Type of Reaction:

Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

Magic Colors 1
Equation:

Pb(NO3)2      +     KI    →    

  


Type of Reaction:
double replacement
Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

Magic Colors 2
Equation:

CoCl2      +      NaOH    →      


Type of Reaction:
double replacement
Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

Fire Up!
Equation:

CH3COCH3     +      O2    →      CO2        +       H2O

Type of Reaction:

Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

Methanol Bottle

Equation:

CH3OH      +      O2    →      

Type of Reaction:
combustion
Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer

Unexpected color Change

Change in odor

Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

Double Bubble
Equation:

CH3COOH   +   NaHCO3    →      
NaCH3COO  +  H2O   +   CO2
Type of Reaction:
acid/base
Observations: (What happened?  How did I know that a reaction took place? Etc…Circle all that apply and be specific in your evidence)

Energy Transfer






pH Before:
Unexpected color Change

Change in odor






pH After:
Gas production

Solid formation

How could we speed up/slow down this reaction?  Give at least one specific example and explain how it would affect the reaction.

Draw the energy diagram for this reaction and label it as endothermic or exothermic.

Include the written form of this equation:

1

