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Something to Think About?
The two big ideas in this chemistry unit will be;

- Chemicals react with one another in predictable ways

- Chemical reactions are a necessary component of chemical products and processes used in the home and workplace
Topic 2.1
How do chemical reactions affect your daily life?
DO NOT COPY 

Something to Think About?
The key concepts in this chapter will be;

- Chemical reactions support our lives and assist us at home and at work
- Chemical compounds require safe handling to minimize their hazards
· If something has a “practical application,” it has a use that people consider to be important, handy, or helpful.
· All the products and events in the photos on this page involve chemical reactions.
· Each of them could be considered a practical application of a chemical reaction.
Do not copy pictures
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      Car battery

Welder’s torch

  Food preservatives
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              Brightening clothes


        Fresh-baked bread

Chemical reactions support our lives and assist us at home and at work
DO NOT COPY         Something to Think About?
Perhaps the most practical application of chemical reactions is life itself.
Your body is fuelled by chemical reactions, and the food that supplies the fuel is formed by chemical reactions.
· A chemical reaction is a change in matter that produces new substances with new properties.
· Recall that, in a physical change, no new substances are produced – the substance just changes its appearance.
· A chemical reaction also involves energy.
· Some chemical reactions store energy, while others release energy.
Ex., Burning of paper – Describe what happens?

· The new substances that are produced in a chemical reaction are called products.
· The substances that react together in a chemical reaction are called reactants.
Write a chemical reaction as:

Reactants → Products

· The arrow (→) indicates that a chemical change takes place
Do not copy picture
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Chemical Reactions at Home and at Work
DO NOT COPY 

Something to Think About?
Many different chemical products are found at home, including cleaners, foods, and food ingredients.

All of these products are produced using chemical reactions or used to make chemical reactions happen.

One common product in most homes is vinegar
· Vinegar is produced from chemical reactions that involve yeast and fruit sugars.
· Vinegar is actually a dilute solution of a chemical called acetic acid in water.
· In its dilute form, household vinegar can be used in recipes or as a cleaner.
· However, concentrated acetic acid is NOT safe for home use.
· It is so powerful that it can burn through skin and other body tissues.
Do not copy pictures
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Activity 2.1
Inflating a Balloon
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DIRECTIONS

- Use a scoop to put about 15mL of baking soda inside a balloon.

- Fit the balloon over the opening of a plastic bottle that is about one-third full of vinegar


OBSERVATIONS:

- Watch the balloon, and feel the bottle.
- What evidence shows that a chemical reaction is taking place?
CONCLUSION:

- Name the reactants in the chemical reaction?

- What type of product was formed? 
HINT- caused the balloon to rise?


Chemical compounds require safe handling to minimize their hazards

DO NOT COPY 

Something to Think About?
While going about her normal cleaning duties one day, a school custodian unintentionally mixed two cleaning solvents.  

Soon, irritating fumes of toxic chlorine gas filled the room, making it difficult for her to breathe.

 She was rushed to hospital, where she died later that evening.

What is WHMIS
· Workplace Hazardous Materials Information System (WHMIS) provides Canadian workers with information on the use of hazardous products in their workplace.

· Employers must, by law, provide this information.

· This involves three steps.

Step One - WHMIS Product Labels

· A WHMIS product label is your first alert that the product may be hazardous.

· Two types; supplier and workplace label.

· A supplier label is required on any hazardous material that is sold or imported to a workplace in Canada.
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Do not copy
· A workplace label must appear on all hazardous materials produced in a workplace.

Do not copy
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Step Two – Materials Safety Data Sheet (MSDS)

· MSDS provide information on any hazardous properties, safe handling and storage procedures, and what to do in case of an emergency.

Do not copy
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Step Three – Worker Training

· All workers must understand and follow all safety warnings and procedures.

· Workers are provided with special training when working with hazardous materials.


Review Key Concept Summary p.117
HOMEWORK: Review the Key Concepts
p.117 # 3-4


Safety Quiz – Date to be determined
Based on pages xii - xv in textbook



Topic 2.2
How can we understand, describe, and name chemical compounds?
DO NOT COPY         Something to Think About?
We use chemical reactions to purify water, to improve our food supply, to treat and prevent diseases, and to produce a wide range of products.

Part of understanding chemical reactions is knowing how to describe and name them.

For example; many people add bleach to their laundry.

 However, there are different types of bleach.
Commercial Name: “chlorine bleach” / Official Name: Sodium hypochlorite
           Commercial Name: “oxygen bleach” / Official Name: Hydrogen peroxide
At this present time, there are then 10 200 names of compounds!
(That’s a 1 with 200 zeroes after it)
Chemical compounds are formed from elements in the periodic table
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Chemical Periods and Groups

· Rows (horizontal) of elements are called periods.
· Column (vertical) of elements are called groups.
· Group 1: (exception of H2) are alkali metals; soft, highly reactive



    Ex., Li, Na

· Group 2: alkaline earth metals; light, reactive



    Ex., Mg, Ca

· Group 17: halogens; very reactive

                    Ex., F, Cl

· Group 18: noble gases; very stable, rarely react with any other 

 
     chemical



     Ex., He, Ar

Atomic Structure

DO NOT COPY 

Something to Think About?
Why do elements behave so differently?

The answer to this question lies in the structure of atoms.
· The model of the atom consists of three subatomic particles, with most of the mass of the atom located in the nucleus.
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	Proton
	Neutron
	Electron

	Electrical charge
	Positive
	Neutral
	Negative

	Symbol
	P+
	n0
	e-

	Location
	Nucleus
	Nucleus
	Orbit around nucleus


· The number of protons in the nucleus is called the atomic number.


Ex., Carbon (C) atomic number is 6 = contains 6 protons.

· Elements are arranged in order of increasing atomic number.
· Atoms are electrically neutral:  p+ = e-
Ex., H, Mg
Electron Arrangements and the Bohr-Rutherford Diagram

· Each orbit has a definite number of electrons.
· The outer electron shell of an atom is also called the valence shell, and the electrons in this shell are called valence electrons.
· The first orbit can have a maximum of 2 electrons.

· The second orbit can have no more than 8 electrons.

· The third orbit can also have no more than 8 electrons.

· Electrons orbits are filled in the following order:
2 – 8 – 8 – 2 

[use MUST MEMORIZE these numbers]
· This order is what’s called a stable electron arrangement.

How do we draw Bohr diagrams for atoms?

We simply look at the atoms atomic number in the periodic table. 
[image: image20.png]


 Atomic number is 22 (p+ = e -= 22)
 Mass number is p+ + n0 (22 + 26 = 48)
Ex.,  

Be 



F




Si

Electron Arrangements and Reactivity

· Only the Noble gasses have stable electron arrangements because they have a filled outer shell (valence).  

· DO NOT FORM COMPOUNDS EASILY.

Ex., Neon (Ne)


Argon (Ar)


HOMEWORK:
Be Able to Draw Bohr Diagrams for the First 20 Elements


Chemical Compounds are represented using Chemical names and chemical formulas
DO NOT COPY 

Something to Think About?
Baking powder, limestone, vinegar are traditional names of chemical substances.

These names have been used for a very long time.

However, with over 10 million chemical compounds currently available, scientists developed a naming system called IUPAC.

The International Union of Pure and Applied Chemistry.
Formed in 1919
Chemical Formulas
· The short form for a chemical compound is called a chemical formula.
· Chemical formulas are made up of letters and subscript numbers
· The letters are the chemical symbols – they tell you which 
 
elements are in the compound
· The subscript(bottom right corner) numbers tell you how many 
atoms of these elements are in the compound
· The chemical formula tells two things; 

- the symbol(name) of the atoms
                             - the number of atoms

          Ex., H2O    1. Symbols (name) of the atoms are; ________
 



   ________
                               2. The number of atoms of each; ____ # ____

                                                             ____ # ____

NOTE: 

It is understood, that an element with no number indicates 1 atom



HOMEWORK: For each chemical formula; write the name and number of atoms for each example
Ex., NaCl
                               MgCl2                    CH2F2


Reactive elements can become more stable when they form compounds
How Do Atoms and Ions Differ?

· An ion is an atom that has become charged by gaining or losing electrons.
Ex.,  a 11 Na atom lose one electron (2,8,1) when they react with other atoms.

       Since Na has lost one electron, it now has a charge of + 1.

       Therefore, it becomes a Sodium ion and has the symbol of Na +1
        Ex., a 9 F atom ..,
To Understand Why Na+ and F- are the only stable ions that these elements Form → We need to consider Bohr-Rutherford diagrams

Ex.,   11 Na

Na    →   Na+     →   Ne





     11e-

 10e-         10e-


               Unstable

  Stable
        Stable

Ex.,
9 F


F 
  →   F-     →   Ne



     9e-
       10e-        10e-



      Unstable

   Stable
         Stable
Ex.,  13 Al
Ex.,  16 S
Naming Ions

· Ions with positive charges are called cations.
Ex., Na+, Al+3
· The name of a positive ion is the same as the element.
Ex., Na+ = sodium ion
      Al+3 = ____________
· Ions with negative charges are called anions.





         [HINT an = Always Negative]
Ex., Cl-, O-2
· The name of a negative ion is determined by adding “ide” to the stem of the name.
Ex., Cl- becomes chloride ion
        O-2 becomes _______


HOMEWORK: see p.125 # 1-3


Chemical compounds are described as either ionic or molecular

DO NOT COPY 

Something to Think About?
Sodium is very reactive metal.  Chlorine is a poisonous gas.  When these elements mix, a violent reaction occurs. 

The compound that results, however, is a safe and familiar one: Sodium chloride or table salt – NaCl

See Video
Making Ionic Compounds from Elements

· The reaction between sodium and chlorine results in sodium transferring a valence electron to chlorine.

· This occurs because metals have a weak attraction to their valence electrons, while non-metals have a very strong attraction for valence electrons. [REMEMBER: Bohr Diagrams]
· The resulting ions all have the same stable, filled outer electron arrangements as the nearest noble gas.

Do Not Copy
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Ex., LiF




Ex., MgO








· Compounds that are made up of positive (cations) and negative (anions) ions are called ionic compounds.
Ex., Na+ and Cl-
· The attraction that holds oppositely charged ions together in a compound is called an ionic bond.
· Large numbers of sodium and chloride ions join together to form an ionic crystal.
· This crystal consists of alternating sodium and chloride ions, in a ratio of 1:1.
· This is why the chemical formula for sodium chloride is NaCl. 
· There is no individual “NaCl” particle: the compound always consists of billions of sodium ions and chloride ions held together in a crystal.
Do not copy
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      NaCl crystals



 NaCl crystals contain billions of 






 alternating Na and Cl ions.

· Some ionic compounds are soluble in water.

· When they dissolve, they separate into ions.

· Water molecules surround each ion as it leaves the crystal.

· This prevents ions from rejoining the crystal.
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Properties of Ionic Compounds

· Due to the strength of the ionic bond, ionic compounds are; hard, brittle solids with high melting points.

· Are electrolytes – dissolve in water to produce electricity.

· Whereas pure water is a poor conductor of electricity.
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HOMEWORK: see p.127 # 2



Ionic compounds are named with the metal ion first, followed by the non-metal ion ending in “ide”
Naming Ionic Compounds

· Many ionic compounds are made up of two elements: a metal and a non-metal.

· The name of the metal ion stays the same.

Ex., Sodium 

· The name of the non-metal ion changes to “ide”

Ex., Chlorine becomes chloride
Do Not Copy
	Metal
	Metal Ion
	Non-metal
	Non-metal ion
	Compound

	Magnesium
	Magnesium ion
	Chlorine
	Chloride ion
	Magnesium chloride

	Aluminum
	Aluminum ion
	Oxygen
	Oxide ion
	Aluminum oxide
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Writing Chemical Formulas of Ionic Compounds

· When elements form ionic compounds, electrons move from metal atoms to non-metals atoms.
· The resulting charged ions attract other ions of the opposite charge until the charges balance out.
· The compound that forms is electrically neutral.
In other words, in the compound, the total number of positive charges must equal the total number of negative charges.
Ex., Na+1 Cl-1

1(+1) + 1(-1) = 0

The Crisscross Method for Determining Formulas

What is the chemical formula Aluminum Oxide?
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What is the chemical formula magnesium chloride? ____________
Lithium Sulphide? _____________


Calcium Nitride? _____________
Potassium Oxide? ____________
What is the chemical name for CaF2?
K2O _______________

Ca3P2 _______________


HOMEWORK: p.129 # 1-4
PLUS Hand-Out


Molecular compounds are named using numerical prefixes
DO NOT COPY 

Something to Think About?
Dinitrogen oxide, N2O is a colourless, sweet-smelling gas that dentists sometimes use to relax nervous patients.

NO2 is a reddish-brown toxic gas – emitted from automobiles.

· Compounds such as NO2, CO2, and H2O are called molecular compounds.
· Molecular compounds are made up of individual particles called molecules.

· The chemical formula of a molecular compound gives the exact numbers of atoms in each molecule.

· The elements that make up molecular compounds are all non-metals.
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Do not copy diagram(s)
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Bonding in Molecules

· When two non-metals bond with each other, both nuclei form strong attractions for the other’s electrons.

· However, neither atom attracts the other’s electrons strongly enough to pull them away completely – what results is a “tug of war” for electrons that neither atom ever wins.

· The net effect is that the two atoms share each other’s electrons, resulting in a bond that holds the atoms together.

· A chemical bond that results from atoms sharing electrons is called a covalent bond.
· Molecules that consist of atoms joined with a covalent bond are called diatomic molecules.
List of Diatomic molecules;

Must Memorize
Chemical Formula:  

   Name:  

H2(g) 





Hydrogen gas



N2(g) 






“

O2(g) 






“

F2(g) 






“






Cl2(g)






“

Br2(g)






“

I2(g)






“
Naming and Writing Molecular Compounds

DO NOT COPY 

Something to Think About?
Common Name:               Chemical formula:             Molecular Naming:
                 Ammonia                                    NH3

     Nitrogen trihydride
                Nitric oxide
               
      NO3

     Nitrogen trioxide
      
 Hydrogen sulphide

     H2S


  dihydrogen monosulfide
Please Copy
	Number
	Prefix 
	Example
	Name

	  1*
	*mono-
	CO
	carbon monoxide

	2
	di-
	CS2
	carbon disulphide

	3
	tri-
	SO3
	sulphur trioxide

	4
	tetra-
	CF4
	carbon tetrafluoride

	5
	penta-
	PBr5
	phosphorus pentabromide

	6
	hexa-
	SF6
	sulphur hexafluoride


*mono- Usually omitted from the name of the first element.



      Absence of prefix usually implies one.
prefix + element name         prefix + element + ide
Ex., N2O3 _____________________


Ex., CCl4 ______________________
Ex., N2O5 _______________________
Ex., diphosphorous trioxide ​​​​​​​​​​​​​​______________

Ex., tetrasulfur dinitride ________________
If atom / ion begins with a or o, the a or o of prefix is dropped.


HOMEWORK: p.131 # 1-2 & p.132 # 2 
PLUS Hand-Out [Molecular Compounds]
Review Key Concept Summary p.139
HOMEWORK: Review the Key Concepts
p.139 # 2-6


Topic 2.3

What happens during a chemical reaction, and how can it be described?

DO NOT COPY 

Something to Think About?
Many types of materials are used in fire extinguishers.

1.  Water, under pressure – when it hits the burning substance, it cools the substance to below the temperature at which a fire can burn.

2. Carbon dioxide gas, under pressure – when it escapes from the fire extinguishers, it is very cold – it pushes the air (oxygen) away from the burning materials.
3.  Non-flammable, dry materials – when they reach the burning substance, they form a layer of dry material over the substance and prevent oxygen from reaching it – also remove heat
During a chemical reaction, chemical compounds are changed into different compounds with different properties
Physical and Chemical Properties
Physical property is a characteristic or description of a substance.

Ex., colour, texture, density, smell, solubility, taste, melting point, and physical state (s, g, l, aq)

Chemical property is a characteristic behaviour that occurs when the substance changes into something new.

Ex., Flammability – gasoline burns easily

      Bleaching – hydrogen peroxide is used to colour hair
Physical and Chemical Changes
· A change that does not produce a new substance is called a physical change.

· Changes of state (including melting, evaporation, condensation, sublimation, and dissolving) are examples of physical changes.
· Many physical changes can be reversed (dissolving sugar in water), while others cannot (cutting logs into lumber)
· The change that a substance goes through to produce a new substance (or more than one new substance) is called a chemical change.
Ex., a new colour appears, heat or light is produced or absorbed, and bubbles of gas are formed
Do Not Copy - See page 142 Table 2.7


The four types of chemical reactions can be described using word equations
Describing Chemical Reactions

DO NOT COPY 

Something to Think About?
Chemical reactions are everywhere, resulting in changes that we see all around us: fires, grass grow, joggers, milk sours, autumn leaves changes colour.
· [image: image34.jpg]


In a chemical reaction, one or more substances change into different substances.

     Ex., combustion (burning)

Describing Chemical Reactions with Equations

· Chemists use equations to describe chemical reactions.

· The two types of equations are:

Word equations: the names of the chemicals are written out in full

Chemical equations: chemical formulas are used to represent the chemicals

· If the reaction absorbs energy, then the word “energy” is written on the reactant side (left side)
Reactants      yields
    Products

Word equations:  iron + sulphur
 →
   iron sulphide       + energy

Chemical Eq:        Fe(s) +   S(s)
 →
   FeS(s)                  + energy

· Arrow (→) indicates the direction in which the chemical reaction is going.  The arrow is read as “yields,” or “forms,” or “produces.”

· If several reactants and products are involved, “+” signs are placed between the reactants and products.

· State symbols are placed at the lower right hand-side of the chemical symbol.

	State Symbol
	Meaning

	(s)
	Solids

	(l)
	Liquids

	(g)
	Gaseous

	(aq)
	Aqueous (dissolved in water)




Conserving Mass in Chemical Reactions

DO NOT COPY 

Something to Think About?
What happens to the mass of wood when it’s burning?

Can you account for the mass of the reactant(s) and the mass of the product(s) after burning a piece of wood?

Scientists have performed many experiments to verify this hypothesis, which led to the following law..
Law of Conservation of Mass

In any given chemical reaction, the total mass of the reactants equals the total mass of the products.
Mass of Reactants (g) = Mass of Products (g)

Reactions, Equations, and the Conservation of Mass

· Let’s consider the reaction;

            C  +  O2   →   CO2 
Note the following:  
· the same numbers and kinds of atoms are present on both sides of the equation

Reactants:

   →


Products:
                 C = 1





C = 1


       O2 = 2





O2 = 2

· Therefore, the chemical equation obeys the law of conservation of mass.
· Let’s consider the reaction;

H2  +  Cl2  →   HCl 
Note the following:  
· This equation does not accurately describe the reaction between hydrogen and chlorine. Why?
Reactants:

   →


Products:
                      H = 2





H = 1

        Cl = 2





Cl = 1
· An equation in which the reactants and products are NOT balanced is sometimes called a ”skeleton equation”
· Since atoms cannot just vanish, we can assume that two molecules of HCl are produced in this reaction.

· To show that two HCl molecules are produced in this reaction, the coefficient “2” is placed before HCl in the chemical equation:
H2  +  Cl2  →  2 HCl 
· The coefficient in a chemical equation applies to all the atoms in the molecule.
· 2 HCl means that there are two molecules of HCl, each containing one H atom and one Cl atom.
· Now the chemical equation obeys the law of conservation of mass.
· Chemical equations must always be balanced, with the same kinds and same numbers of atoms on both sides of the arrow.
· Thus, chemical equations can be balanced only by using coefficients (whole numbers).


Information in Chemical Reactions

Balancing Chemical Equations

· An equation in which the reactants and the products contain equal numbers of atoms of each type is a balanced chemical equation.
· The way to balance equations is to use coefficients:

A coefficient is a whole number written in front of a 



chemical symbol or formula.

· It indicates the number of atoms or molecules of that substance.

How to Balance an Equation

Steps:

1.
Write the skeleton equation:

Fe
  +
    O2
(
Fe3O4

2.
Count the number of each type of atom:

	Type of atom
	Reactant
	Product

	Fe
	1
	3

	O
	2
	4


3.
Multiply each formula by the appropriate coefficients to 
balance number of atoms:

3 Fe   + 
   2 O2
(
Fe3O4
4.
Double check to see if everything is still balanced.

	Type of atom
	Reactant
	Product

	Fe
	3
	3

	O
	4
	4




HOMEWORK: p.150 # 1

Handout - Counting & Balancing Chemical Equations Worksheet



Types of Chemical Reactions:  Synthesis and 
Decomposition

DO NOT COPY 

Something to Think About?
There are currently about 10 million known compounds.  

Each compound can react in many different ways.

It is impossible for anyone to memorize all the reactions.

To make it easier to predict what reactions will take place, chemists have grouped similar reactions into categories.
Synthesis Reactions

· Also known as combination or addition reactions.

· Involve the combination of smaller atoms and/or molecules into larger molecules.             HINT: ONLY ONE PRODUCT IS FORMED

  A       +         B         (         AB
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+  
                            (
Ex.,
      H2         +              O2                (                     H2O
Decomposition Reactions

· Involves splitting of a large molecule into elements or smaller molecules
HINT: ONLY ONE REACTANT IS USED
AB           (    A            +           B
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       (
                      +
Ex.,     NI3              (         N2                    +                   I2
Single Displacement Reactions

· Chemical changes that involve an element and a compound as reactants.

· One element displaces or replaces another element from a compound.

M            +       AB
      (      MB          +    A




  +


      (


    +


Ex., Mg                     +  
       AgNO3                 (        Mg (NO3)2        +       Ag  

Double Displacement Reactions
· Occurs when elements in different compounds displace each other or exchange places (“exchange partners”)

  AB           +             XY             (             AY          +       XB





+


           (


          +


Pb (NO3)2       +             KI
             (
          K NO3
             +       Pb I2



SEE BLM WORKSHEET

Types of Chemical Reactions: Combustion

What Is Combustion

· Combustion is a chemical reaction in which a fuel “burns” or reacts quickly with oxygen.
· Hydrocarbons are the general fuel used in combustion reactions.
Complete Combustion of Hydrocarbons

· The products of a hydrocarbon combustion reaction can vary.

· They depend on the availability of oxygen.

· If oxygen (O2) is plentiful, hydrocarbons burn completely to release the energy they contain.

Hydrocarbon    +   oxygen    →  carbon dioxide   +  water  +   energy
  CH4         +   O2           →    CO2         +  H2O  +  energy
Incomplete Combustion of Hydrocarbons

· If the oxygen supply is limited, incomplete combustion may occur, releasing CO gas and C (soot), as well, an orange flickering flame often indicates incomplete combustion.
CH4  +  O2   →  CO2   +  H2O  +  CO  +  C  + energy
Carbon monoxide (CO)

· CO is odourless, colourless gas that is highly toxic.

· Symptoms of CO poisoning include headache, dizziness, nausea, and respiratory problems.

Soot (C)

· Soot is made up of particles of carbon


Review Key Concept Summary p.157

HOMEWORK: Review the Key Concepts
p.157 # 3, 7

SEE BLM WORKSHEET

Topic 2.4
What are acids and bases, and how do they react?

Acids and bases are compounds with specific properties
Properties of Acids

· Acids are substances that react with metals and carbonates.

· Conduct electricity. (electrolyte)
· Neutralize bases.
· Sour tasting

· Water-soluble.
· Corrosive.
· Preservatives  ex., barbeque sauce, ketchup

Electrical Conductivity

HCl   (  H+  +  Cl- 
Chemical Formulas of Acids

· All acids release at least one hydrogen ion when they dissolve in water.

HCl(aq)   (  H+(aq)   +  Cl- (aq)
· When acids form hydrogen ions when dissolved in water, chemists determined that these H+(aq) give acids their properties.

· The (aq) after each molecule represents dissolved in water.

Acids Names
· Binary acids contain only two elements.

· HF (aq) , HCl (aq), HBr (aq)
· Contain H+ ion.
	Acid Name
	Chemical Formula
	Use

	Hydrofluoric acid
	HF (aq)
	Etching glass

	Hydrochloric acid
	HCl (aq)
	Found in stomach

	Hydrobromic acid
	HBr (aq)
	To make cleaning compounds


Properties of Bases (Alkaline)

· Conduct electricity. (electrolyte)
· Neutralize acids. ex., Alka Seltzer
· Bitter tasting

· Water-soluble.
· Feels slippery.

· Caustic.

· Contain OH-(aq) ion.
Electrical Conductivity



NaOH (s) (  Na+ (aq)  +  OH- (aq)
Names and Chemical formulas of Bases

· Many bases are ionic compounds containing hydroxide (OH​)- or carbonate (CO3)-2 ions.

· Remember that an ionic compound contains a positive ion (usually a metal) and a non-metal or polyatomic anion.

Do Not Copy
	Base Name
	Chemical Formula
	Use

	Sodium hydroxide
	NaOH (aq)
	Making paper

	Calcium hydroxide
	Ca(OH)2 (aq)
	Decreasing the acidity of lakes

	Ammonium hydroxide
	NH4OH(aq) 
	Window cleaners

	Magnesium hydroxide
	Mg(OH)​2(aq) 
	Antacids

	Aluminum hydroxide
	Al(OH)3 (aq)
	Heartburn medications

	Sodium hydrogen carbonate (Baking soda)
	NaHCO3(aq) 
	Making baked goods rise and abrasive cleaner


Colour with Acid-Base Indicators

· Several natural chemicals and many synthetic (human-made) chemicals change colour when they are placed in acidic or basic solutions.
· A substance that changes its colour depending on the acidity or basicity of the solution is known as an acid-base indicator.
Colours of Common Synthetic Acid-Base Indicators

	Indicator
	Colour in Acid
	Colour in Base

	Bromothymol blue
	Yellow
	Blue

	Phenolphthalein
	Colourless
	Pink

	Phenol Red
	Yellow
	Red/pink

	Litmus
	Red
	Blue


	Methyl orange
	Red
	Orange/yellow

	Cabbage Juice
	Red
	Yellow





The pH Scale

· Chemists measure the acidity of a solution using a scale called pH.
· pH stands for ‘potential for Hydrogen ion’
· pH is a measure of how acidic or basic a solution is.
· The pH is a numerical scale of all the possible numerical values of pH from 0 to 14.
pH Scale

0     1
     2
   3
 4      5       6
      7     8
9    10
    11
   12
  13
14


very

weak acid



weak base

          very

strong



             


      
         strong
acid









          base


         ACID

  
Neutral

        BASE

      

H+                              OH-
Each pH unit is 10x more acidic or basic than the next higher pH unit


Sample Problem 1:  If the pH of a solution is equal to 2, how much stronger in terms of its acidity compared to a solution of 3.
Sample Problem 2:  If the pH of a solution is equal to 9, how much stronger in terms of its basicity compared to a solution of 13.



Do Not Copy

       Hydrogen ions [H+]

                  Hydroxyl ions [OH-]

Do Not Copy

pH:  Consumer Products and Swimming Pools

· All regular household items have been designed to deal with pH values.

· High or low concentration of pH valued items should always be considered when purchasing products.

Ex., swimming pools, shampoo ..,



HOMEWORK: see p.163 # 1-3


Neutralization Reaction

DO NOT COPY 

Something to Think About?
What kind of reaction occurs when acid precipitation attacks a limestone statue?

Why stomach remedies are called antacids?
· Neutralization reactions are a special case of the double displacement reactions.

· Neutralization reactions occur when an acid and a base react to form products that have a pH closer to 7 than either of the reactants.

· These products are usually an ionic compound (sometimes called a “salt”) and water.
Predicting the Products of Neutralization Reactions

acid     +     base    (   salt (ionic salt)   +    water
Ex.,

    HCl
          +           NaOH       (          NaCl
              +           H2O

Applications of Neutralization Reactions (see p. 167)

Chemical Spills

· Addition of calcium oxide, CaO(s), (lime) is used to neutralize acid spills caused by industrial accidents. Produces Ca (OH)2

AAntacids

· Addition of an antacid medication helps neutralize the HCl acid in your stomach. 
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