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5.1 Acids and Bases

• Many familiar compounds are acids or bases.
• Classification as acids or bases is based on chemical 

composition.

• Acids and bases can be very dangerous.
• Both can be very corrosive. NEVER try to identify an 

acid or base by taste or touch!



• The strength of acids and bases in measured on the pH scale.

• pH below 7 = acidic, pH above 7 = basic, pH 7 = neutral
• 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Acids Neutral Bases

• Each decrease of 1 on the pH scale indicates 10× more acidic

• For example, pH 4 is 10 times more acidic than pH 5.

• pH 3 is 1000 times more acidic than pH 6.

See pages 220 - 222



pH Indicators

• The pH of acids and bases cannot be 
determined by sight.

• Instead, pH is measured by other 
chemicals called indicators or by 
a pH meter that measures the 
electrical conductivity of the 
solution.



• pH indicators change colour based on the solution they are 
placed in.

• Litmus is the most common indicator, and is used on 
litmus paper.

• Two colours of litmus paper: Blue = basic and Red = 
acidic.

• Blue = pH above 7, Red = pH below 7.

Litmus paper



• Universal indicator contains many indicators that turn different 
colours at different pH values (can be in liquid form, or on paper 
strips like litmus).



• A pH meter uses electrical probes to measure how solutions conduct 
electricity.

• Indicators change colour at different pH values, so different indicators 
are used to identify different pH values.

• Bromothymol blue for pH 6 – 7.6, phenolphthalein for pH 8.2 – 10.



• Many natural sources, such as beets and red cabbage, 

are also indicators.







Acids
• If you know a compound’s chemical formula, you may be able to 

identify whether it as an acid.

• Acids often behave like acids only when dissolved in water.

• Therefore, acids often are written with symbol (aq) = aqueous 
= water.

See pages 225 - 226

Sulfuric acid is 

used in 

batteries.



• The chemical formula of an acid usually starts with hydrogen (H).

• Acids with a carbon usually have the C written first.

• HCl(aq) = hydrochloric acid, HNO3(aq) = nitric acid, CH3COOH(aq) = 
acetic acid



• Classifying acids:

• Binary Acids usually contain only two elements

• E.g. HF

• Oxy Acids contain oxygen as part of a polyatomic ion

• E.g. H2SO4



Naming Acids

• Naming Binary Acids

• Hydrogen + …-ide = hydro…ic acid 

• HF(aq) = hydrogen fluoride = hydrofluoric acid



• Try:  Write the name or the formula of the acids listed below:

• HCl

• HI

• HCN

• Hydrobromic Acid

Hydrogen chloride  Hydrochloric acid

Hydrogen iodide  Hydroiodic acid
Hydrogen cyanide  Hydrocyanic acid

HBr



• Naming Oxy Acids   have polyatomic ions and end differently

• Hydrogen + …-ate = (remove hydrogen)…ic acid 

• H2CO3(aq) = hydrogen carbonate = carbonic acid

• Hydrogen + …-ite = (remove hydrogen)…ous acid 

• H2SO3(aq) = hydrogen sulphite = sulphurous acid



• Try: Write the name or the formula of the acids listed below:

• H2SO4

• HNO3

• HNO2

• Phosphoric acid

• Chlorous acid

Hydrogen sulfate  Sulfuric acid
Hydrogen nitrate  Nitric acid
Hydrogen nitrite  Nitrous acid

H3PO4

H+ + ClO2
-
 HClO2





Bases

• If you know a compound’s chemical formula, you may be able to 
identify it as a base.

• Bases often behave like bases only when dissolved in water.

• Therefore, bases are often written with the symbol (aq) = 
aqueous = water.

• The chemical formula of a base usually ends with hydroxide (OH).

See page 227



• Bases can be gentle or very caustic.

• Examples of common bases:
• NaOH(aq)

• Mg(OH)2(aq)

• Ca(OH)2(aq)

• NH4OH(aq)

Sodium Hydroxide
Magnesium Hydroxide

Calcium Hydroxide

Ammonium Hydroxide





Production of Ions

• Acids and bases can conduct electricity because they release 
ions in solution.
• Acids release hydrogen ions, H+ .
• Bases release hydroxide ions OH–.

See page 228



• The pH of a solution refers to the concentration of ions it 
has.
• Square brackets are used to signify concentration, [H+], 

[OH–]
• High [H+] = low pH, very acidic
• High [OH–] = high pH, very basic



• A solution cannot have BOTH high [H+] and [OH–]; they 
cancel each other out and form water. This process is 
called neutraliztion.

• H+ + OH– H2O



Properties of Acids and Bases

See page 229



To Do:

1. Take out your chp 5.1 package and do:
-BLM 2-25 (omit BLM 2-26) and WB pgs 86, 87, 88
- Work on this for the rest of class



5.2 Salts

Salt crystals in Death Valley





5.2 Salts

• Salts are ionic compounds formed when acids and bases react.

• Salts are also produced when oxides or carbonates react with acids or 
when metals react with acids.

• Table salt, NaCl, is found in sea water, salt lakes or rock deposits.



• Salt was once very valuable as a commodity.

• Iodine is now added to salt to minimize goiter (a disease of the 
thyroid).



• NaCl is only one kind of salt.

• A salt is made up of a positive ion 

from a base and a negative ion from an acid.



• Salts are found in many things:

• In batteries, explosives and fertilizers

• In multivitamins and in  many living cells



Acid-Base Neutralization, and
Metal Oxides and Non-Metal Oxides

The effects of acid rain on a forest 



• Neutralization reactions occur when an acid and a base react to 
produce a salt and water.

• HX(aq) + MOH(aq) MX(aq/s) + HOH(l)

• HCl(aq) + NaOH(aq)  NaCl(s) + H2O(l)
acid               base                     salt           water

• Another example:



DEMO

• Acid- Base Neutralization

• HCl (acid) + NaOH (base)

• Red cabbage indicator





• Metal oxides react with water to form bases.

• MO(s) + H2O(l) MOH(aq)

• Examples:

• Na2O(s) + H2O(l)  2NaOH(aq)

• CaO(s) + H2O(l) 

• MgO(s) + H2O(l) 

Ca2+ and OH- Ca(OH)2 (aq)

Mg2+ and OH-Mg(OH)2 (aq)



Demo

• Metal oxides make bases:
• Magnesium strip of metal + flamemagnesium oxide 

• Add indicator to water- Phenolthaleine- what is the pH?

• Add magnesium oxide and watch colour change- what is the pH now?



• Non-metal oxides react with water to form acids

• NO(s) + H2O(l)  HN(aq)

• CO2(g) + H2O(l)  H2CO3(aq)

• SO3(g) + H2O(l) 

• NO2(g) + H2O(l) 

(c) McGraw Hill Ryerson 2007

H2SO4(aq)

H2NO3(aq)



• Non-metal oxides are formed from the burning of fossil fuels.

• Acid added to water in the atmosphere = acid precipitation



Demo

• Non-metal oxides make acids:
• Add indicator to water- bromthymol blue- what is the pH?

• Add a straw and blow air into the liquid and watch colour change- what is the 
pH now?



NO(s) + H2O(l)  HN (aq)MO(s) + H2O(l) MOH(aq)





Acids and Metals, and Acids and Carbonates

• Acids and Metal

• The most reactive metals, at the bottom 
of groups 1 and 2 on the periodic table, 
react vigorously with water and acids.

• All other metals are less reactive than 
those in groups 1 and 2.



• When metals do react with acids, H2 gas is usually released.

• 2HCl(aq) + Mg(s) MgCl2(s) + H2(g)

• HCl(aq) + Zn(s) 

• H2SO4(aq) + Mg(s) 

ZnCl + H2(g)

MgSO4 + H2(g)





Acids and Carbonates

• Carbonates neutralize acids, protecting locations with natural 
carbonate supplies from acid precipitation.

• H2SO4(aq) + CaCO3(s)  CaSO4(s) +      H2O(l) +     CO2(g)
sulphuric calcium calcium             water              carbon

acid carbonate                           sulphate dioxide



To Do

• Chp 5.2 package pgs 93, 94,  check understanding pg 1, 2



5.3 Organic Compounds



(c) McGraw Hill Ryerson 2007

5.3 Organic Compounds

• Organic compounds contain carbon and usually hydrogen.
• “Organic” sounds like the compounds come from living things, but some do, 

and some do not.

• Inorganic compounds are compounds that do not have carbon.

See pages 244 - 246



• Carbon has four electrons in its valence shell, which allows for more chemical 
bonding possibilities than any other element.
• Long chains of carbons form petroleum and plastics.

• Organic molecules always have C before H in their formulas.
• This differentiates organic compounds from acids, which almost always start with H.



You can build organic compounds easily…

Example: What is the structure for CH4?

+ = =



Hydrocarbons

• A hydrocarbon is an organic compound that contains only
carbon and hydrogen.
• Hydrocarbons are based on a carbon chain, with hydrogen

atoms added on the sides.
• The simplest hydrocarbons are:

• methane (CH4)
• ethane (C2H6)
• propane (C3H8)
• butane (C4H10)
• pentane (C5H12)

• All hydrocarbons are flammable, and most are liquids are room 
temperature.



Alcohols

• Alcohols are organic compounds with C, H, and O.
• The simplest alcohols are methanol (CH4O), ethanol (C2H6O), and isopropyl alcohol 

(C3H8O).

• Alcohols are very good solvents (they dissolve other substances).

• Alcohols are generally very flammable.

• Naming of alcohols is similar to Alkanes (the list on the last slide), except we add an “-
ol” ending
• Methanol (CH3OH)

• Ethanol (C2H5OH)

• Propanol (C3H7OH)

• Butanol (C4H9OH)

• Pentanol (C5H11OH)



There are Other terms used for Other 
Functional Groups:



There are many functional groups in Organic Chemistry…



To Do:

• Chapter 5.3 package

• Lab- Building Covalent Compounds using Molymods

• Tuesday- Chapter 5 Review Day

• Wednesday- CHAPTER 5 TEST

http://www.bcscience.com/bc10/pgs/quiz_section5.3.htm
http://www.bcscience.com/bc10/pgs/quiz_section5.3.htm

