
Chapter 11:  Chemical Reactions 

SC2 Students will relate how the Law of Conservation of Matter is used to determine chemical 

composition in compounds and chemical reactions.  
SC2.a. Identify and balance the following types of chemical equations:  

 Synthesis, Decomposition, Single Replacement, Double Replacement, and Combustion  

SC2.b. Experimentally determine indicators of a chemical reaction specifically precipitation, gas evolution, 

water production, and changes in energy to the system.  

 

11.1 Describing chemical Reactions 

A.  Writing chemical Equations 

 In chemical reactions one or more reactants change into one or more products. 

 Chemists use a chemical equations to convey a s much information as possible about what happens 

in a chemical reaction. 

 The reactants are written on the left and the products on the right 

 An arrow separates them, read the arrow as yields, gives, or reacts to produce. 

 Reactants →products  example:  iron + oxygen → iron (III) oxide 

 To write word equations, write the names of the reactants to the left of the arrow separated by 

plus signs; write the names of the products to the right of the arrow, also separated by plus 

signs. 

 Example:  hydrogen peroxide decomposes to form water and oxygen gas  

Hydrogen peroxide → water + oxygen 

 Chemical equation is a representation of a chemical reaction 

 The formulas of the reactants are on the left of an arrow and the formulas of the products are on the 

right of the arrow. 

 Skeleton equation is a chemical equation that does not indicate the relative amounts of the reactants 

and products. 

 Write the formulas of the reactants to the left of the yields sign (arrow) and the formulas of the 

products to the right. 

 You can indicate the physical states of substances by putting a symbol after each formula:  (s) = 

solid, (l) = liquid, (g) = gas, and (aq) = aqueous solution [a substance dissolved in water] 

 Example:  Fe (s) + O2 (g) → Fe2O3 (s) 

 Catalyst is a substance that speeds up the reaction but is not used up in the reaction. 

 A catalyst is neither a reactant nor product and is written above the arrow. 

 
B.  Balancing chemical Equations 

 Coefficients are small whole numbers that are placed in front of the formulas in an equation in order 

to balance it. 

 Balanced equation is a chemical equation in which each side of the reaction has the same number of 

atoms of each element and mass is conserved. 



 To write a balanced chemical equation, first write the skeleton equation.  Then use coefficients 

to balance the equation so that it obeys the law of conservation of mass. 

 RECALL:  the law of conservation of mass states that matter is not created or destroyed it merely 

changes forms. 

 In every balanced chemical equation each side of the equation has the same number of atoms of each 

element. 

 Steps to balancing chemical equations: 

1. Create a T-chart and List the elements in the chemical formulas on each side 

2. Count the number of atoms of each element on each side 

3. Start by balancing the most complex compound first, general rule of thumb is to save 

Hydrogen and Oxygen until the end to balance 

4. Add coefficients in front of one substance at a time, 

5. recount number of atoms of each element 

6. Repeat 3, 4 and 5 until all elements are balanced. 

 Example 

H2 + O2 → H2O  

Step 1 & 2: H: 2 

O: 2 

H: 2 

O: 1 

Step 3  Start by balancing water 

Step 4                                    H2 + O2 

→  

2 H2O 

Step 5 H: 2 

O: 2 

H: 4 

O: 2 

Step 3  Next balance H  

Step 4                                   2H2 + 

O2 →  

2 H2O 

Step  5 H: 4 

O: 2 

H: 4 

O: 2 

Final balanced chemical equation:   2H2 + O2 → 2H2O  

 Word Equations:  frequently information is presented in word format and you must first create the 

skeleton equation in order to balance the reaction. 

 There are two steps to writing a skeleton equation from a word equation and they can be completed 

in any order 

1. Write the elements:  remember the 7 diatomic elements, all other elements are only 1 atom 

2. Write the compounds:  make sure to balance charges for ionic compounds and acids.   

 

11.2 Types of Chemical Reactions 

A.  Classifying Reactions 

 The five general types of reactions are combination (synthesis), decomposition, single-

replacement, double-replacement, and combustion. 

 Combination (synthesis) reaction is a chemical change in which two or more substance react for form 

a SINGLE NEW SUBSTANCE. 

 Example:  2H2 + O2 → 2H2O 

 Combination reactions are easy to recognize because they have two reactants and one product. 

 Decomposition reaction is a chemical change in which ONE SUBSTANCE reacts to form TWO or 

more new substance. 

 Example:  2H2O → 2H2 + O2  



 Decomposition reactions are easy to recognize because they have one reactants and two or more 

products.  

 Single replacement reaction is a chemical change in which ONE ELEMENT replaces another 

element in a COMPOUND.  

 you can recognize a single replacement reaction because both the reactant and the product have an 

element and a compound 

 example:  2K + 2H2O → 2KOH + H2 

 Whether one metal will displace another metal from a compound depends upon the relative 

reactivates of the two metals. 

 Activity series list metals in order of decreasing reactivity 

 
 A reactive metal will replace any metal below it in the series. 

 Double-replacement reaction is a chemical change involving an exchange of positive ions between 

two compounds. 

 They generally take place in aqueous solutions, and often produce a precipitate, a gas, or a molecular 

compound such as water. 

  For a double-replacement reaction to occur one of the following must occur: 1st a product is slight 

soluble and precipitates, 2nd one of the product is a gas, and 3rd one product is water. 

 Neutralization Reaction is a special type of double-replacement reaction.  It is a chemical change 

where an acid and a base react to form water and a “salt” 

 Most bases are hydroxides, example:  sodium hydroxide {NaOH} 

 Most acids start with hydrogen, example:  hydrochloric acid {HCl},  sulfuric acid {H2SO4} 

 Salts are defined as ionic compounds 

 Combustion reaction is a chemical change in which an element or a compound reacts with oxygen 

often producing energy in the form of heat and light.  

 Often the other reactant is a hydrocarbon or an alcohol and the products are carbon dioxide and 

water. 

B.  Predicting the Products of a Chemical reaction 

 The number of elements and/or compounds reacting is a good indicator of possible reactions 

type and thus the products 

Type of Reactants Reaction Type Products 

2 elements ONLY Combination/synthesis Compound * 

1 compound ONLY Decomposition Elements ** 

C, H, and O   ONLY Combustion CO2  +  H2O            ALWAYS 

1 element and 1 compound Single replacement 1 compound * and 1 element ** 

2 compound Double Replacement 2 compounds *** 

Acid + Base Neutralization H2O  + “salt” **** 



* when forming compounds you MUST balance charges for Acids and IONIC compounds 

** when writing elements you MUST remember the 7 diatomic elements{Br2, I2, N2, Cl2, H2, O2, F2} 

*** mark + ion (metals normally) and switch the – ion (non-mental/polyatomic) for the products 

**** “salt” is the Metal from the base bonded with non-metal/polyatomic of the acid, hydroxide and 

the hydrogen make up the water molecule. 

 

11.3 Reactions in Aqueous Solutions 

A.  Net Ionic Equation 

 Complete ionic equation an equation that shows dissolved ionic compounds as dissociated free ions. 

 Note: only IONIC compounds separate into ions.  Solids and molecular (covalent) compounds do 

NOT separate. 

 Example complete equation:  Ba(NO3)2 (aq) + CuSO4 (aq)  BaSO4(s) + Cu(NO3)2  (aq) 

 Example complete ionic equation:  Ba2+ + 2 NO3
- + Cu2+ + SO4

2-  BaSO4(s) + Cu2+ + 2 NO3
- 

 The above equation can be simplified by elimination the ions that do not change 

 Spectator ion is an ion that appears on both sides of an equation and is NOT directly involved in the 

reaction. 

 Cu2+ + 2 NO3
- are Spectator ions for the above reaction 

 Net ionic equation is an equation that shows only the those particles that are directly involved in the 

chemical change 

 Example net ionic equation:  Ba2+ + SO4
2-  BaSO4(s)  

 A net ionic equation shows only those particles involved in the reaction and is balanced with 

respect to both mass and charge 

 To write a Net Ionic Reaction, follow these 3 steps 
1. Start by simply writing the overall balanced chemical reaction. This is also called the 

Molecular Equation. 

2. Then, you break apart the soluble molecules into the two ions that are formed (one positive 

and one negative). You will have to use the solubility rules to do this, they can be found 

online. If something is insoluble, it should not be broken apart. Write the reaction out with all 

of the separated ions. This is called the Total Ionic Equation.  

3.  Then, you simplify by canceling things out if they appear on both sides of the reaction, 

resulting in the Net Ionic Equation. 

B.  Predicting the formation of a precipitate 

 You can predict the formation of a precipitate by using the general rules for solubility of ionic 

compounds. 

Solubility Rules for Ionic Compounds 

Compound Solubility 

Salts of alkali metals and ammonia Soluble 

Nitrate salts and chlorate salts Soluble 

Sulfate salts,           except compounds with Pb2+, Ag1+, 

Hg2
2+, Ba2+, Sr2+, and Ca2+ 

Soluble 

Exceptions= insoluble  

Chloride salts, except compound with Pb2+, Ag1+,and 

Hg2
2+ 

Soluble 

Carbonates, phosphates, chromates, sulfides, and 

hydroxides 

Most are insoluble 

 

 

 


