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CHAPTER 4 Developing Chemical Equations 

In this chapter, you will investigate how to: 

• identify, name, and write the formulas of ionic and molecular 

compounds 

• write and balance chemical equations 

• describe how balanced chemical equations demonstrate the Law of 

Conservation of Mass 
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Chemistry Review 

Click the “Start” button to review subatomic particles. 

(Pages 134-135) 

http://www.mytextbook.ca/product/9780070318571/itr/ppt/Ch04_SLIDE_3.188_189_ParticlesAndIsotopesREV1.swf.html
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Chemistry Review 

Review the use of the periodic table of the elements and how to 

read the information found within it. 

Atomic Number 

Element Symbol 

Atomic Mass 

Ion Charges 

Element Name 

(Pages 134-135) 
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Chemistry Review 

Groups or Families (1-18) 

Periods 

(1-7) 

Click the “Start” button to review element properties. 

(Pages 134-135) 

http://www.mytextbook.ca/product/9780070318571/itr/ppt/Ch04_SLIDE_5_clm1s2_2.swf.html
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Chemistry Review 

Metals 

(Pages 134-135) 

The metals are: 

• Good conductors of heat (used in pots and pans) 

• Good conductors of electricity (used in wires) 

• Lustrous (used in jewelry and other ornamental objects) 

• Almost all are solids (except for mercury) 

• Malleable (can be hammered into sheets) 

• Ductile (can be drawn into wires) 

 

Examples: Gold, Aluminum, Silver, Copper, and Sodium 
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Chemistry Review 

Non-metals 

(Pages 134-135) 

The non-metals are: 

• Poor conductors of heat (used as insulators in construction) 

• Poor conductors of electricity (used to insulate wires) 

• Non-lustrous (dull in appearance) 

• Either solids, liquids, or gases (there are examples of each) 

• Brittle in the solid state (break easily when hammered) 

• Non-ductile (cannot be drawn into wires) 

 

Examples: Phosphorus, Sulfur, Chlorine, and Neon 



Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Chemistry Review 

Metalloids 

(Pages 134-135) 

Metalloids have properties of both metals and non-metals. 

The metalloids show the largest variance in properties of 

any group in the periodic table. They can be metallic or 

non-metallic, malleable or non-malleable. The most notable 

members of this group are silicon and germanium, which 

have brought about revolutionary changes in the 

semiconductor industry. (Semiconductors normally will not 

conduct electricity but can be induced to do so at elevated 

temperatures or when they are mixed with trace amounts of 

other elements.) 

Examples: Boron, Silicon, Arsenic, 

and Antimony 
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Chemistry Review 

Bohr-Rutherford diagrams illustrate 

the structure of atoms, showing the 

numbers of protons, neutrons, and 

electrons and their relative positions.  

• The nucleus is shown as a solid 

circle at the centre of the atom. 

• The numbers of protons (__ p+) and 

neutrons (__ n0) are written inside the 

nucleus. 

• The electron (numbers and positions) 

are illustrated by placing dots (   ) in 

the appropriate orbital or energy level 

(indicated by circles) around the 

nucleus. 

Nucleus (with proton and neutron   

 numbers) 

orbitals 
electron 

(Pages 134-135) 
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Chemistry Review 

Click the “Start” button to review the formation of ions and ionic compounds. 

Ions are charged 

particles formed 

after the loss or 

gain of one or 

more electrons. 

(Pages 134-135) 

http://www.mytextbook.ca/product/9780070318571/itr/ppt/Ch04_SLIDE_9.222_Ions_rev.swf.html
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Making a Reaction Happen 

What conditions are required for 

a chemical reaction to occur? 

How do you know if a chemical 

reaction has occurred? 

What evidence might indicate that 

a chemical reaction has occurred? 

Will mass change during a 

chemical reaction? 

(Page 137) 
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4.1   Representing Ionic Compounds 

Ionic compounds are composed of oppositely charged ions. 

Ionic compounds may be 

created as the products or 

wastes (solid, liquid, or 

gas) of industrial 

processes such as the one 

illustrated on the left. 

(Page 139) 
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Forming Ionic Compounds 

Elements combine to form ionic compounds when their atoms gain 

or lose electrons, becoming charged particles called ions. 

Ionic compounds are usually composed of a metal and a non-metal. 

Metals lose (or lend) 

electrons to the non-

metal, becoming 

positively charged 

cations. 

Non-metals gain (or 

borrow) electrons 

from the metal, 

becoming negatively 

charged anions. 

(Pages 140-141) 
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Forming Ionic Compounds 

The periodic table is arranged so that elements in the same group 

(family) have the same number of valence electrons. 

Valence electrons are electrons occupying the outermost occupied 

energy level (electron shell). 

valence 

electron 

outermost 

(valence) 

energy level 

(Pages 140-141) 
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Naming Binary Ionic Compounds 

Binary ionic compounds are composed of only two different 

elements, a metal cation and a non-metal anion. 

(Page 142) 
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Chemical Formulas for Binary Ionic Compounds 

Binary ionic compounds form when electrons are transferred from a 

metal to a non-metal. The electrons given up by the metal must equal 

the number of electrons gained by the non-metal. 

electrons lost by 

aluminum (3) 

electrons  

gained by 

chlorine (3) 

equals 

(=) 

The metal can only give 

up its electrons if there 

are enough non-metal 

atoms to receive them. 

The reaction on the 

right would result in the 

formation of: 

Aluminum Chloride     

 AlCl3 

(

P 

(Page 143) 
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Writing Chemical Formulas for Binary Ionic Compounds 
(Page 145) 
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Writing Chemical Formulas for Binary Ionic Compounds 

Use the cross-over method to write ionic compound formulas. 

Al+3O-2 

(Page 145) 
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Click the “Start” button and use a periodic table that includes ion charges and the 

rules for writing ionic compound formulas to complete the activity below.  

Writing Chemical Formulas for Binary Ionic Compounds 
(Page 145) 

http://www.mytextbook.ca/product/9780070318571/itr/ppt/s6/ionic_compound_clm1s6_4.htm
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Multivalent Metals 

Multivalent metals are metals with more than one ion charge.  

These elements can form different ions depending on the chemical 

reaction they undergo. 

Examples of 

multivalent 

metals 

Copper (I) Oxide (contains Cu1+)  

Copper (II) Oxide (contains Cu2+)  

(Page 146) 
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Writing Formulas and Names  with Multivalents 

Using the reverse 

of the cross-over 

method, the form of 

iron involved must 

be Fe2+or Iron (II) 

(Page 147) 
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Ionic Compounds with Polyatomic Ions 

Polyatomic ions are ions composed of more than one atom. 

Ternary compounds are compounds composed of three different 

elements. Whenever a polyatomic ion is involved in a reaction, a 

ternary compound is formed. 

Polyatomic ions have distinct names, as noted in the table above. 

(Page 148) 
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Writing Formulas for Ionic Compounds with Polyatomic Ions 

(Page 149) 
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Concepts to be reviewed: 

• ionic compounds are composed of oppositely charged ions 

called cations and anions 

• writing chemical formulas of ionic compounds 

• naming ionic compounds 

 

Section 4.1 Review (Page 151) 
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4.2   Representing Molecular Compounds 

Molecular compounds are usually composed of two or more 

different non-metals. The elements within a molecular compound 

share electrons. 

A water molecule with oxygen and hydrogen 

molecules sharing electrons 

Molecular compounds feature covalent bonds between molecules 

and are often referred to as covalent compounds. 

Molecules are neutral particles composed of two or more atoms 

joined together. 

(Page 152) 



Naming Binary Molecular Compounds 
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A binary molecular compound is composed of two non-metals 

joined by one or more covalent bonds. 

Prefixes indicate 

the number of 

atoms of each 

element in a 

molecule of the 

compound. 

(Pages 154-155) 

Table 4.10 Naming a Binary Molecular Compound 



Molecular Compounds and Pollution 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Molecular compounds such as nitrogen dioxide (NO2) 

contribute to the air pollution (smog) in major Canadian cities. 

(Page 155) 



Molecular Compounds and Consumer Products 
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Molecular compounds such as phosphorus trichloride (PCl3), used 

in herbicides, and octane (C8H18), used in gasoline, are part of our 

everyday lives. 

(Pages 156-157) 
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Writing Formulas for Binary  Molecular Compounds 

(Pages 156-157) 
Table 4.11 Writing the Chemical Formula for a Binary Molecular Compound 
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Writing Formulas for Binary Molecular Compounds 

Click the “Start” button and use a periodic table and the rules for writing molecular 

(covalent) compound formulas to complete the activity below.  

(Pages 156-157) 

http://www.mytextbook.ca/product/9780070318571/itr/ppt/s6/covalent_compount_clm1s6_6.htm
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Section 4.2  Review 

Concepts to be reviewed: 

• what molecular compounds are and how they form 

• how to use prefixes to write the names of molecular compounds 

• the procedure to be followed for writing formulas for molecular 

compounds 

(Page 158) 
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4.3  Conservation of Mass and Chemical Equations 

A chemical reaction is a process in which new substances with new 

properties are formed. 

The explosive reaction between water 

(H2O) and sodium (Na) produces light, 

heat, and hydrogen (H2) gas.  

In a chemical reaction, reactants (the 

starting materials) undergo a chemical 

change, changing into the products of 

the reaction. 

A reactant is a pure substance that undergoes a chemical change. 

A product is a pure substance formed in a chemical change. The 

properties of the products are different from the properties of the 

reactants. 

(Page 159) 
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Conservation of Mass  in Chemical Changes 

Antoine and Marie-Anne 

Lavoisier’s early experiments 

demonstrated the Law of 

Conservation of Mass. 

(Page 160) 
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Chemical  Reaction Example 

When a flame is used to ignite a balloon filled with hydrogen and 

oxygen gas, the result is a loud explosion and water vapour. 

Reactants = hydrogen gas and oxygen gas 

Product = water vapour 

A chemical equation can be used to represent this reaction. 

(Page 161) 
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Writing Chemical Equations 

A chemical equation is a representation of what happens to the 

reactants and products during a chemical change. There are three 

forms of chemical equations.  

1. Word Equations show the names of the reactants and products, 

with an arrow dividing reactants on the left from products on the right. 

hydrogen + oxygen      water 

2. Skeleton Equations replace the names of the reactants and products 

with their chemical formulas. 

H2 + O2      H2O 

3. Balanced Chemical Equations add coefficients in front of the 

skeleton reactants and products to balance the equations. 

2H2 + O2      2H2O 

(Page 161) 
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Writing Chemical Equations 

In addition to the chemical formulas and balancing coefficients, the 

states of the reactants and products may be included. 

The abbreviations of the various states are written after the chemical 

formula that they apply to. 

NOTE: Aqueous solution means that the product or reactant is dissolved in water.  

(Page 162) 
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How to Balance a Chemical Equation 

The following steps summarize how to use coefficients to balance 

chemical equations. 

STEP #1 

(Page 163) 
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How to Balance a Chemical Equation 

STEP #2 

(Page 163) 



Copyright © 2010 McGraw-Hill Ryerson Ltd. 

How to Balance a Chemical Equation 

STEP #3 

(Page 163) 
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Tips for Balancing Chemical Equations 

The following tips can help you avoid errors when balancing equations. 

(Page 164) 
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Writing Chemical Equations 

Click the “Start” button to review the writing of chemical equations.  

(Page 165) 

http://www.mytextbook.ca/product/9780070318571/itr/ppt/ch04_slide40.writing_chemical_equations/writing_chemical_eq_crm1s1_2.htm
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Applications of The Law of Conservation of Mass 

The use of chemicals to help clean up toxic chemical spills or to produce 

industrial chemical products relies on an understanding of the Law of 

Conservation of Mass. 

(Page 167) 
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Concepts to be reviewed: 

• the Law of Conservation of Mass 

• chemical reactions can be represented by word, skeleton, or 

balanced chemical equations 

• balanced chemical equations have coefficients in front of 

chemical formulas. The number of atoms of each element must be 

equal in the reactants and products. 

• how the Law of Conservation of Mass can be applied to the 

clean-up of hazardous materials and in the manufacture of 

products 

Section 4.3 Review (Page 168) 



CHAPTER 5 Classifying Chemical Reactions 

In this chapter, you will: 

• describe evidence of chemical reactions 

• identify reactants and products of the four reaction types 

• discuss chemical reactions associated with environmental concerns 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 
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Introductory  Activity 5.1 : Foiled Again! 

With a reaction such as the one shown on page 177, answer the 

following questions. 

• What changes do you observe? 

• Why is this a chemical change? 

• What were the reactants and 

products? 

• What happens to the mass of reactants 

and products during the reaction?  

(Page 177) 
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5.1  Synthesis and Decomposition Reactions 

Metal corrosion led to the damage shown in the picture below. The 

chemical reaction that occurred is illustrated by the following 

balanced chemical equation. 

4Fe(s) + 3O2(g)        2Fe2O3(s) 

(Page 179) 
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Evidence of Chemical Change 

The following images illustrate some examples of evidence that a 

chemical change has occurred. 

Gas formation - usually observed as bubbles 

Precipitate formation – an insoluble solid formed during a reaction 

Odour change – a new smell being produced 

Energy production – the production of light or heat by a reaction 

(Page 180) 
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Synthesis Reactions 

A synthesis reaction is a chemical 

reaction in which two or more 

reactants combine to produce a new 

product. 

Examples of synthesis reactions 

The shuttle “blast off” 

2H2(l) + O2(l)       2H2O(g) 

The “Haber” process to 

produce ammonia 

N2(g) + 3H2(g)       2NH3(g) 

The production of “smog” 

N2(g) + O2(g)        2NO2(g) 

and 

2NO(g) + O2(g)       2NO2(g) 

(Pages 181-183) 
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Precipitation Reactions 
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Precipitation Reactions 

Click the “Start” buttons to review your understanding of synthesis reactions that 

produce precipitate. 

(Page 180) 

http://www.mytextbook.ca/product/9780070318571/itr/ppt/Ch5_SLIDE8.precipitationreaction.crm3s2_3.swf.html
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Synthesis Reactions 

Review your understanding of synthesis reactions. 

(Page 181) 
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Decomposition Reactions 

A decomposition reaction is a 

chemical reaction in which a 

compound breaks down 

(decomposes) into two or more 

simpler compounds or elements. 

Examples of  

decomposition reactions 

The electrolysis of water 

2H2O(l)       2H2(g) + O2(g) 

A TNT Explosion 

2C7H5N3O6 (s)        3N2(g) + 5H2O(g) + 7CO(g) + 7C(s) 

Decomposition of sodium 

azide 

2NaN3(s)      3N2(g) + 2Na(s) 

(Pages 185-186) 
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Decomposition Reactions 

Review your understanding of decomposition reactions. 

(Pages 185-186) 
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Section 5.1 Review 

Concepts to be reviewed: 

• evidence of a chemical change 

• synthesis reactions (chemical equation and examples) 

• decomposition reactions (chemical equation and examples) 

(Page 189) 
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5.2  Displacement Reactions 

Many industrial 

processes, such as the 

one used to isolate nickel 

from the deposits found 

around Sudbury, rely on 

a series of chemical 

reactions that include the 

displacement of one 

element by another to 

form a new compound. 

(Page 190) 



Producing copper (Cu) metal 

Mg(s) + CuSO4(aq)    MgSO4 (aq) + Cu (s) 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Single Displacement Reactions 

A single displacement reaction is a 

chemical reaction in which one 

element (a reactive metal or non-

metal) takes the place of an element 

in a compound to produce another 

element and another compound. 

A + BC     AC  +  B 
Where A is a metal 

A + BC     BA  +  C 
Where A is a non-metal 

Examples of single displacement reactions 

Displacing silver (Ag) from silver nitrate (AgNO3) 

Cu(s) + 2AgNO3(aq)        Cu(NO3)2(aq) + 2Ag(s) 

Producing zinc chloride (ZnCl2) and hydrogen gas (H2) 

Zn(s) + 2HCl(aq)        ZnCl2 (aq) + H2(g) 

(Page 191) 
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Activity Series 

The activity series is a list of elements 

organized according to their chemical 

reactivity. The most reactive element 

appears on the top, and the least 

reactive appears at the bottom. 

Metals higher up on the activity series 

list will replace metals lower on the list 

during a single displacement reaction. 

Remember! Metals can 

only replace other metals 

in a reaction, and non-

metals can only replace 

other non-metals. 

(Page 192) 
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Single Displacement Reactions 

Review your understanding of single displacement reactions. 

(Pages 191-194) 
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Double Displacement Reactions 

A double displacement reaction is a chemical reaction in which the 

positive ions of two different compounds exchange places, resulting in 

the formation of two new compounds – one of which may be a 

precipitate. 

Producing silver chromate (AgCrO4(s) ) (the red 

precipitate) and potassium nitrate (2KNO3(aq)) 

(Pages 195-196) 
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Double Displacement Reactions 

Review your understanding of double displacement reactions. 

(Pages 195-196) 
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Chemical Reactions and Food Preservation 

Sulfur dioxide (SO2) is used to preserve the colour of dried fruit. A 

double displacement reaction followed by a decomposition reaction 

releases the sulfur dioxide gas required for the process. 

The double replacement reaction 

Na2SO3(aq) + 2HCl(aq)        2NaCl (aq) + H2SO3(aq) 

The decomposition reaction 

H2SO3(aq)        H2O(l) + SO2(g) 

(Page 197) 
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Summary of Reaction Types (Page 197) 
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Summary of Reaction Types 

One additional type of chemical reaction that you will learn about in 

future studies is a combustion reaction. These reactions always 

involve a “fuel” reacting with oxygen to release energy. Carbon 

dioxide and water are also produced by the reaction. 

(Page 197) 
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Section 5.2 Review 

Concepts to be reviewed: 

• single displacement reactions 

• the activity series of elements 

• double displacement reactions 

 

(Page 198) 
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5.3 Reactions and Environmental Issues 

Although chemical reactions can cause environmental issues, they 

can also be used to help solve environmental challenges.  

(Page 199) 



2C8H18(l) + 25O2(g)      16CO2(g) + 18H2O(g) 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Treating Car Exhaust 

The complete combustion of gasoline in a car’s engine is represented 

by the following chemical equation. 

Incomplete combustion can result in carbon (C) (soot), carbon 

monoxide (CO), and nitrogen oxides (NO2 and NO3) entering the air. 

A catalytic converter installed in a vehicle’s exhaust system can help 

reduce the amounts of these pollutants in the atmosphere. 

(Pages 200-201) 
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Recovering Gold using Cyanide and Zinc 

Cyanide ions (CN-) are used to extract gold from rock or ore. 

4Au(s) + 8NaCN(aq) + O2(g) + 2H2O (l)       4Na[Au(CN)2](aq) + 4NaOH(aq) 

Leaching, a technique that removes gold by dissolving it in an 

aqueous solution, is used to drain the gold away from the ore. 

Zinc (Zn) can then be used in a single displacement reaction to 

displace the gold from the solution.  

2Na[Au(CN)2](aq) + Zn(s)        2NaCN(aq) + Zn(CN)2(aq) + 2Au(s) 

(Pages 202-203) 
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Cleaning and Disinfecting Pools 

A variety of compounds containing chlorine (Cl) are used to prevent 

the growth of bacteria and other organisms in the water in swimming 

pools and hot tubs. 

Care must be taken when using these chemicals to ensure that they are 

effective in disinfecting the water but remain safe for the users. 

(Page 203) 
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Hazards in the Home 

Precautions must be taken when using household chemicals. When 

mixed, reactions could occur that might be detrimental to the user’s 

health. 

(Pages 204-205) 
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Bleach and Ammonia – A Toxic Combination 

The mixing of bleach (NaClO) (a compound containing chlorine), 

and ammonia (NH3) can have dire consequences. 

Two other ammonia and bleach reactions produce toxic compounds 

called chloramines (NCl3(g) and NH2Cl(g)). 

2NH3(aq) + 2NaClO(aq)        2NaONH3 (aq) + Cl2(g) 

Toxic chlorine gas (Cl2) is produced in this reaction. 

NH3(aq) + 3NaClO(aq)        3NaOH(aq) + NCl3(g) 

NH3(aq) + NaClO(aq)         NaOH(aq) + NH2Cl(g) 

+ = 

(Page 205) 



Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Chemical Safety 

Be familiar with the WHMIS and HHPS symbols that identify the 

hazards associated with the handling and use of chemicals at home and 

in the workplace. 

Hazardous Household Product Symbols (HHPS) 

Workplace Hazardous 

Materials Information System 

(WHMIS) 

(Page 204) 
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Section 5.3 Review 

Concepts to be reviewed: 

• the use of catalytic converters to help combat exhaust pollutants 

• the chemical reactions involved in gold extraction 

• the hazards involved in the use and handling of household 

chemicals 

• safe practices for the handling and use of chemicals 

• familiarity with WHMIS and HPPS symbols and warnings 

(Page 206) 



CHAPTER 6               Acids and Bases 

In this chapter, you will: 

• name and write formulas for acids and bases 

• explain how the pH scale is used to classify aqueous solutions as 

acidic, basic, or neutral 

• discuss chemical reactions that involve acids and bases 

• classify substances as acidic, basic, or neutral 

• investigate reactions between acids and bases 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 



Cabbage Detector 
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Many common household substances are acids and bases. 

What properties can be used to determine whether a substance is an 

acid or a base? 

How might an acid/base indicator help with this task? 

(Page 217) 



6.1   Identifying Acids and Bases 
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An acid is a compound that produces hydrogen ions H+(aq) when 

dissolved in water. Acids can also be described in the following ways: 

• Acids have a sour taste. 

• Many acids are corrosive and will react with metals. 

• Aqueous solutions of acid conduct electricity. 

(Page 219) 



Identifying Acids 
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Click the “Start” button to review your understanding of the nature of acids. 

(Page 220) 

http://www.mytextbook.ca/product/9780070318571/itr/ppt/Ch06_SLIDE_5.218_Acids_REV.swf.html


Identifying Acids 
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There are two common definitions for an acid. The Arrhenius definition considers 

acids to be substances that produce H+ in aqueous solution. The second definition, a 

Brønsted acid, considers an acid to be anything that donates a proton. This definition 

does not require an acid to be in solution. 

(Page 220) 

Citrus fruit contains ascorbic acid, also known as vitamin C. 



Visualizing Acids in Nature 
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Examine page 221 in your text 

to discover the connection 

between acids and scorpion 

defence mechanisms, cave 

formation, the colour of flowers, 

and stinging insects and plants. 



Naming Acids 
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Binary acids are acids composed of two elements: hydrogen and a 

non-metal. 

When naming acids you can either follow the IUPAC (International 

Union of Pure and Applied Chemistry) guidelines or use the classical 

naming method. The rules for naming binary acids according to the 

classical method are: 

1. Write the root of the non-metal name. 

2. Add the prefix hydro- to the root name. 

3. Add the ending –ic to the root name. 

(Page 222) 



Naming  Binary  Acids: Formulas, Names , and Uses 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

(Page 222) 



Naming Oxoacids 
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Oxoacids are composed of hydrogen, oxygen, and another element.  

When using the classical method to name an oxoacid, the following 

steps must be followed: 

1. Write the name of the anion, without the -ate or -ide ending. 

2. If the anion name ended in -ate replace it with -ic at the end of 

the name. 

3. If the anion name ended in -ite, replace it with -ous at the end of 

the name. 

4. Add the word acid.  

Acid names for compounds containing sulfur start with sulfur- and 

those containing phosphorus start with phosphor-, rather than just 

starting with sulf- and phosph-. 

(Page 223) 



Naming Oxoacids: Formulas, Names , and Uses 
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(Page 223) 



Writing Chemical Formulas for Acids 
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The following steps should be followed when writing acid formulas.  

1. Determine whether it is a binary acid or an acid containing a 

polyatomic ion. 

2. If it is a binary acid, the name starts with hydro- and ends with     

-ic. Find the ion symbols and their charges using a periodic table 

and then add subscripts to balance the charges. 

 If it is a polyatomic acid, the name doesn’t start with hydro-. If it 

ends with -ic, the polyatomic ion’s name must end with -ate. If it 

ends with –ous, the polyatomic ion’s name must end with -ite. 

 Check the periodic table and table of polyatomic ions for the ion 

symbols and charges. Add subscripts to the H+ ion to balance the 

charges. 
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Identifying Bases 
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Bases are compounds that form hydroxide ions OH-(aq) when 

dissolved in water. Bases can also be described in the following ways: 

• Bases have a bitter taste. 

• Bases are slippery to the touch. 

• Bases can give serious chemical burns. They are corrosive to skin. 

(Page 225) 



Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Identifying Bases 

Click the “Start” button to review your understanding of the nature of bases. 
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Identifying Bases 
As with acids, there are two definitions for bases. The Arrhenius definition considers 

a base to be a substance that dissociates in water to produce OH-. The Brønsted base 

is defined more broadly as a proton acceptor. As with the definition for a Brønsted 

Acid, the Brønsted base is not required to be in solution.  
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NaOH is found in 

plumbing products, 

while NaHCO3 is the 

key ingredient in 

baking soda. 

Blank this out 



Naming Bases 
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Since many bases are ionic compounds, they follow the same naming 

rules. Some bases have common names often found on consumer 

products. The rules for naming bases are: 

1. The first part of the name is that of the positive ion (cation), the 

name of the metal. 

2. The second part of the name always identifies the negative ion 

(anion), the name of the non-metal. The name of the non-metal ion 

always ends with the suffix -ide. 
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Naming Bases: Formulas, Names , and Uses 
(Page 226) 
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Sodium Hydroxide in Industry 

As illustrated by the diagram below, sodium hydroxide (NaOH) is 

one of the most important chemicals in industry. The majority of 

sodium hydroxide is produced by the chlor-alkali process. 

2NaCl(aq) + 2H2O (l)      2NaOH(aq) + Cl2(g)+ H2(g) 
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Writing Chemical Formulas for Bases 
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The following steps should be followed when writing base formulas.  

1. Use the periodic table and/or table of polyatomic ions to identify 

the symbols for the cation and anion in the base and their charges. 

2. Add subscripts to balance the charges. 
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Section 6.1 Review 
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Concepts to be reviewed: 

• properties of acids 

• naming and writing formulas for binary acids (acids with a 

hydrogen and a non-metal) 

• naming and writing formulas for oxoacids (acids with hydrogen 

and a polyatomic ion) 

• properties of bases 

• naming and writing formulas for bases 
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6.2   The pH Scale and Indicators 
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The pH scale is a numerical scale, ranging from 0 to 14, that is used to 

classify solutions as acidic, basic, or neutral.  

The pHs of a variety of solutions (pool water, foods and beverages, 

and solutions from industrial processes) are regularly monitored. 
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The pH Scale 
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Acidic:  pH < 7       Basic:   pH > 7        Neutral:   pH = 7  

A pH (Power of Hydrogen) value relates to the concentration of 

hydrogen ions in a solution. Values increase or decrease exponentially 

(by a power of 10) as you move up or down the scale. 
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Determining the pH of a Solution 
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There are a variety of ways to determine the pH of a solution. 

pH Indicators are substances that change colour to show the 

concentration of hydrogen ions (H+) and hydroxide ions (OH-) in a 

solution.  

pH Meters have a sensor or probe that 

electronically produces a precise (real 

time) reading of the pH of a solution that 

is displayed digitally on the meter.  

Red and Blue Litmus Paper – A chemically treated 

indicator paper. Blue litmus turns red in acids. Red 

litmus turns blue in bases. This simple indicator can 

determine whether a solution is acidic, basic, or neutral. 
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Determining the pH of a Solution 

Universal Indicator and pH Paper are composed of a mixture of 

indicators that change to different colours under different pH 

conditions. These indicators cover the entire pH range from 0-14.  

A key or legend of the colours and the pHs 

they represent is used to analyze the changes 

in the colour of the indicator. 

(Pages 231-232) 



Other pH Indicators 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

Specific indicators that change colour within a very small range of pHs 

may be used to monitor small changes in pH within that range. 
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pH Indicators in Nature 
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A variety of plants contain juices that can act as natural acid-base 

indicators. A few of these are listed below. 
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Acids and Bases: Similarities and Differences 
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Section 6.2 Review 
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Concepts to be reviewed: 

• the pH scale and how it relates to acidic, basic, and neutral 

solutions 

• the meaning of pH and how changes to the pH of a solution relate 

to the change in the concentration of the acid or base 

• the nature and use of a variety of pH indicators 
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6.3   Reactions of Acids and Bases 
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Emissions and acid rain produced by smelters around Sudbury have 

had a devastating impact on the local environment.  Reductions in the 

levels of these pollutants have given the area a chance to recover. 
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Acid-Base Neutralization 

Neutralization is the reaction of an acid and a base to form a salt and 

water.           
HCl(aq) + NaOH(aq)       H2O (l) + NaCl(aq) 

Click the “Start” button to review your understanding of the neutralization of acids. 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 
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Neutralizing Stomach Acid 
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Antacids such as those shown below are taken to neutralize excess 

acid produced in the dark pits of the stomach lining shown on the 

right. This excess acid leads to a burning sensation called heartburn. 
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Neutralizing Acid Spills 

Copyright © 2010 McGraw-Hill Ryerson Ltd. 

The environmental damage caused by accidental acid spills like the 

one from the train derailment shown below can be reduced by adding 

a base to neutralize the acid. 

H2SO4 (aq) + Ca(OH)2(aq)          CaSO4 (aq) + H2O (l) 
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Acid Precipitation 
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Acid precipitation (acid rain) is rain that has a pH lower than that of 

normal rain (which is around 5.6). 

Acid precipitation is primarily caused by emissions of nitrogen 

oxides and sulfur oxides that combine with water and other gases in 

the atmosphere to produce nitric and sulfuric acids. 

SO3 (g) + H2O(l)      H2SO4 (aq) 
NO2 (g) + H2O(l)       HNO3 (aq) 
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Effects of Acid Precipitation 
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Changes in the pH of water can be abrupt when 

a rapid snowmelt in the spring releases large 

amounts of acid trapped in the snow. 

Gradual changes in the pH 

of waterways can reduce 

fish and waterfowl 

populations dramatically. 

Food that these animals rely 

on disappears, and low pH 

levels have a negative effect 

on reproduction. 
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Reducing Emissions That Cause Acid Precipitation 
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Acid-precipitation-causing gases like SO2 can be removed from 

exhaust fumes through the use of scrubbers like the one pictured 

below.  

A slurry of CaO (calcium oxide) is sprayed on the exhaust gases, 

effectively removing the sulfur oxides (SO2). 
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Renewing Acidified Lakes 
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One strategy for reversing the effects of acid precipitation is to add 

basic materials to neutralize the acid in lakes. Liming involves the 

application of basic materials, typically lime-based, to renew 

acidified lakes and regions. 
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Toxic Metal Contamination Clean-Up 
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Acid leaching can be used to clean up soils that have been 

contaminated by toxic metals that were by-products of mining 

operations. 
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Section 6.3 Review 
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Concepts to be reviewed: 

• the neutralization reaction between acids and bases 

• the causes of acid precipitation and the measures that can be 

taken to prevent it or reduce its effects 

• the detrimental effects of acid precipitation 

• how liming can be used to renew acidified lakes 

• how the properties of acids that make them useful for extracting 

metals from ore can be used to remove toxic metals from soil 
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