
Describing Chemical Reactions





Section 11.1-Describing Chemical 
Reactions
 To write a word equation, 
 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. 

 Iron + oxygen → iron(III) oxide



Section 11.1-Describing Chemical 
Reactions
Chemical Equations
 a representation of a chemical reaction; 
 reactants (on the left)
connected by an arrow 
products (on the right). 
 Here is a chemical equation for rusting:

Fe + O2 → Fe2O3



Section 11.1-Describing Chemical 
Reactions
Skeleton equation 
 is a chemical equation that does not 

indicate the relative amounts of the 
reactants and products. 
 Fe + O2 → Fe2O3

The first step in writing a complete chemical 
equation is to write the skeleton equation.



Section 11.1-Describing Chemical 
Reactions
 To add more information to the equation, 

 indicate the physical states of substances by putting a 
symbol after each formula. 
 Use (s) for a solid, 
 (l ) for a liquid, 
 (g) for a gas, and 
 (aq) for a substance in aqueous solution (a substance 

dissolved in water). 

 Fe(s) + O2(g) → Fe2O3(s)



Section 11.1-Describing Chemical 
Reactions
 A catalyst is a substance that speeds up the reaction 

but is not used up in the reaction. 

 neither a reactant nor a product, 

 written above the arrow in a chemical equation. 
 H2O2 (l)   MnO2  > H2O(l) + O2(g)





Section 11.1-Describing Chemical 
Reactions



Section 11.1-Describing Chemical 
Reactions
 Balancing Chemical Equations

Bicycle
 Frame, wheels, handle bars, pedals
 F + W + H + P → FW2HP2  (skeleton/unbalanced)
 F + 2W + H + 2P → FW2HP2   (balanced)

 Coefficients—small whole numbers that are placed in front of the formulas in an 
equation in order to balance it. 

 Balanced equation in which each side of the equation 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



Section 11.1-Describing Chemical 
Reactions







Types of Chemical Reactions





Section 11.2-Types of Chemical Reactions 

5 Types of Chemical Reactions:
Combustion
Combination
Decomposition
Single replacement
Double replacement



Section 11.2-Types of Chemical 
Reactions 
 Combustion Reactions

 A chemical change in which an element or compound 
reacts with oxygen, often producing energy in the form 
of heat and light.

 2C8H18(l ) + 25O2(g) → 16CO2(g) + 18H2O(l )
 2Mg(s) + O2(g) → 2MgO(s)
 S(s) + O2(g) → SO2(g)





Section 11.2-Types of Chemical 
Reactions 
 Combination Reactions

 A chemical change in which two or more substances 
react to form a single new substance.

 Examples
 2Mg(s) + O2(g) → 2MgO(s)
 2K(s) + Cl2(g) → 2KCl(s)

 2 nonmetals -more than one product is often possible.
 S(s) + O2(g) → SO2(g) sulfur dioxide
 2S(s) + 3O2(g) → 2SO3(g) sulfur trioxide

 transition metal and a nonmetal may = more than 1 product
 Fe(s) + S(s) → FeS(s) iron(II) sulfide
 2Fe(s) + 3S(s) → Fe2S3(s) iron(III) sulfide





Section 11.2-Types of Chemical 
Reactions 
 Decomposition Reaction

 A chemical change in which a single compound breaks 
down into 2 or more simpler products.
 Example





Section 11.2-Types of Chemical 
Reactions 
 Single Replacement Reaction

 A chemical change in which one element replaces a second 
element in a compound
 Examples

 2K(s) + 2H2O(l ) → 2KOH(aq) + H2(g)

 Zn(s) + Cu(NO3)2(aq) → Cu(s) + Zn(NO3)2(aq)

 Activity Series
 Lists metals in order of decreasing activity
 Metals will displace any metal listed below it in the activity 

series







Section 11.2-Types of Chemical 
Reactions 
 Double Replacement Reactions

 A chemical change involving a change of positive ions 
between 2 compounds
 Examples

 Na2S(aq) + Cd(NO3)2(aq) → CdS(s) + 2NaNO3(aq)

 2NaCN(aq) + H2SO4(aq) → 2HCN(g) + Na2SO4(aq)

 Ca(OH)2(aq) + 2HCl(aq) → CaCl2(aq) + 2H2O(l )





Section 11.2-Types of Chemical 
Reactions 
 Predicting the Products of a Chemical Reaction

Matching chemical reactions

summary 5 types of reactions
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Reactions in Aqueous Solutions





11.3 Reactions in Aqueous Solutions

 Reactions that take place in water

 AgNO3(aq) + NaCl(aq) → AgCl(s) + NaNO3(aq)

 Complete ionic equation-
 equation that shows dissolved ionic compounds as 

dissociated free ions.

 Ag+(aq) + NO3
−(aq) + Na+(aq) + Cl−(aq) →

AgCl(s) + Na+(aq) + NO3
−(aq)



11.3 Reactions in Aqueous 
Solutions
 Spectator Ion-

 An ion that appears on both sides of the equation and is 
not directly involved in the reaction

 Must be in same physical state on both sides.

 Net Ionic Equation-
 An equation for a reaction in solution that shows only 

those particles directly involved in the chemical change.
 Must be balanced in respect to mass and charge



11.3 Reactions in Aqueous 
Solutions
 Lead reacts with silver nitrate to form Lead (II) Nitrate and solid 

silver

 Skeleton equation:
 Pb(s) + AgNO3(aq) → Ag(s) + Pb(NO3)2(aq)

 The nitrate ion is the spectator ion in this reaction. 
 NO3

-1

 Net ionic equation:
 Pb(s) + Ag+(aq) → Ag(s) + Pb2+(aq) (unbalanced)

 Pb(s) + 2Ag+(aq) → 2Ag(s) + Pb2+(aq) (balanced)



11.3 Reactions in Aqueous 
Solutions

Conceptual Problem 11.9

http://www.pearsonsuccessnet.com/ebook/products/0-13-190443-4/concp_chem05_cmcp11_9.pdf�
http://www.pearsonsuccessnet.com/ebook/products/0-13-190443-4/concp_chem05_cmcp11_9.pdf�
http://www.pearsonsuccessnet.com/ebook/products/0-13-190443-4/concp_chem05_cmcp11_9.pdf�
http://www.pearsonsuccessnet.com/ebook/products/0-13-190443-4/concp_chem05_cmcp11_9.pdf�


11.3 Reactions in Aqueous 
Solutions
 Predicting the Formation of a Precipitate

 Precipitate -the formation of an insoluble salt in 
solution.
 A solid product

 Use table 11.3 to predict the formation of a precipitate

 Table 11.3 Solubility Rules for Ionic Compounds

 2Na+(aq) + CO3
2−(aq) + Ba2+(aq) + 2NO3

−(aq) → ?
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11.3 Reactions in Aqueous 
Solutions
 Practice Problems:

•11.3 Assessment
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