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Objectives for Unit 4Objectives for Unit 4

• To be able to name or give the formula of binary 
molecular compounds. 

• To be able to name or give the formula of ionic 
compounds. 

• To be able to recognize the formula for a 
hydrate. 

• To be able to recognize and name Arrhenius 
acids and bases. 
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In chemistry we consider atoms as being the building 
blocks of all the matter that we study.  Just like 
Legos are put together to make different shapes, 
atoms combine to make different material.  In order 
to understand how atoms do this, we need to learn 
about CHEMICAL BONDINGCHEMICAL BONDING.

INTRODUCTION TO NOMENCLATUREINTRODUCTION TO NOMENCLATURE
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Slide 3 Covalent and Ionic Compounds 
or called

Particles & Molecules

Covalent and Ionic Compounds Covalent and Ionic Compounds 
or calledor called

Particles & MoleculesParticles & Molecules

NaClNaCl, salt, salt

BuckyballBuckyball, C, C6060

Ethanol, CEthanol, C22HH66OO
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MOLECULAR FORMULASMOLECULAR FORMULASMOLECULAR FORMULAS

•• Formula for Formula for glycineglycine is is CC22HH55NONO22
•• In one molecule there areIn one molecule there are

–– 2 C atoms2 C atoms
–– 5 H atoms5 H atoms
–– 1 N atom1 N atom
–– 2 O atoms2 O atoms
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WRITING FORMULASWRITING FORMULASWRITING FORMULAS

• Can also write glycine formula as

–H2NCH2COOH
to show atom ordering

• or in the form of a structuralstructural formulaformula
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MOLECULAR MODELINGMOLECULAR MODELINGMOLECULAR MODELING
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Ball & stickBall & stick SpaceSpace--fillingfilling

Drawing of Drawing of glycineglycine
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• Formula =

TylenolTylenolTylenol

CC88HH99NONO22

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 8 
ELEMENTS THAT EXIST AS 

DIATOMIC MOLECULES
ELEMENTS THAT EXIST AS ELEMENTS THAT EXIST AS 

DIATOMICDIATOMIC MOLECULESMOLECULES
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Slide 9 Covalent & Ionic CompoundsCovalent & Ionic Compounds
(Molecules and Particles)(Molecules and Particles)

HemeHeme NaClNaCl
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Slide 10 Covalent BondsCovalent Bonds
Molecular CompoundsMolecular Compounds

CH4 methane

CO2 Carbon dioxide

BCl3 boron trichloride
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When the attraction between atoms involves the 
SHARING OF ELECTRONS, we call this COVALENT 
BONDING.

These bonds involve NONMETALS

COVALENT BOND (FORM MOLECULES)COVALENT BOND (FORM MOLECULES)
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To Illustrate An IONIC To Illustrate An IONIC 

COMPOUNDCOMPOUND

Reaction of 
aluminum 
and 
bromine

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 13 Ionic Bonds are held together by Ionic Bonds are held together by 
ELECTROSTATIC FORCESELECTROSTATIC FORCES

The oppositely charged ions in ionic compounds The oppositely charged ions in ionic compounds 
are attracted to one another by are attracted to one another by 
ELECTROSTATIC FORCESELECTROSTATIC FORCES..

These forces are governed by These forces are governed by COULOMBCOULOMB’’S S 
LAWLAW..
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Slide 15 Properties of Ionic Compounds 
(Particles)

Forming NaCl from Na and Cl2

Properties of Ionic Compounds Properties of Ionic Compounds 
(Particles)(Particles)

Forming Forming NaClNaCl from Na and Clfrom Na and Cl22

•• A metal atom can A metal atom can 
transfer an transfer an 
electron to a electron to a 
nonmetal.nonmetal.

•• The resulting The resulting 
cation and anion cation and anion 
are attracted to are attracted to 
each other by each other by 
electrostatielectrostati
c forcesc forces..
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CATION + 
ANION ---> 
COMPOUND

CATIONCATION + + 
ANIONANION ------> > 
COMPOUNDCOMPOUND

A neutral compd. 
requires

equal number of + 
and - charges.

A neutral compd. A neutral compd. 
requiresrequires

equal number of + equal number of + 
and and -- charges.charges.

IONIC 
COMPOUNDS 

FORMED FROM 
IONS

IONIC IONIC 
COMPOUNDS COMPOUNDS 

FORMED FROM FORMED FROM 
IONSIONS

NaNa++ + + ClCl-- ----> > NaClNaCl
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IONS AND IONIC COMPOUNDS IONS AND IONIC COMPOUNDS 

(PARTICLES)(PARTICLES)

•• IONSIONS are atoms or groups of atoms with a are atoms or groups of atoms with a 
positive or negative charge.  positive or negative charge.  

•• Taking awayTaking away an electron from an atom gives a an electron from an atom gives a 

CATIONCATION with a with a positive chargepositive charge
•• AddingAdding an electron to an atom gives an an electron to an atom gives an 

ANIONANION with a with a negative chargenegative charge..
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Forming Cations & AnionsForming Cations & AnionsForming Cations & Anions

A A CATIONCATION forms forms 
when an when an atom atom 
losesloses one or one or 
more electrons.more electrons.

An An ANIONANION forms forms 
when an when an atom atom 
gainsgains one or one or 
more electronsmore electrons

Mg -->  Mg2+ + 2 e- F  +  e- -->  F-
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Slide 20 Some Ionic Compounds 
(Particles)

Some Ionic Compounds Some Ionic Compounds 
(Particles)(Particles)

Mg(NOMg(NO33))22

magnesiummagnesium nitratenitrate

FeFe33(PO(PO44))22

iron(II) phosphateiron(II) phosphate

calcium fluoridecalcium fluoride
CaFCaF22
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Slide 21 METALS FORM CATIONSMETALS FORM CATIONS
Periodic groupPeriodic group
sodium ionsodium ion

magnesium ionmagnesium ion

aluminum ionaluminum ion

Transition metals Transition metals ----> M> M++ , M, M2+2+, M, M3+3+ or Mor M4+4+

are commonare common
iron(IIiron(II) ion) ion

iron(IIIiron(III) ion) ion
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Slide 22 NONMETALS FORMS 
ANIONS

NONMETALS FORMS NONMETALS FORMS 
ANIONSANIONS

NONMETAL  +  n eNONMETAL  +  n e-- ------------>  >  XXnn--

where n  =  8 where n  =  8 -- Group no.Group no.

CC44--,carbide,carbide NN33--, nitride, nitride OO22--, oxide, oxide

SS22--, sulfide, sulfide

FF--, fluoride, fluoride

ClCl--, chloride, chloride

Group 7AGroup 6AGroup 4A Group 5A

BrBr--, bromide, bromide

II--, iodide, iodide
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Charges on Common IonsCharges on Common IonsCharges on Common Ions

+3

-4 -1-2-3+1
+2

By losing or gaining eBy losing or gaining e--, atom has same , atom has same 
number of enumber of e--’’s as nearest Group 8A atom.s as nearest Group 8A atom.
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Gems & MineralsGems & Minerals

•

•• Sapphire:Sapphire: AlAl22OO33
with Fewith Fe3+3+ or Tior Ti3+3+

impurity gives impurity gives 
blue whereas Vblue whereas V3+3+

gives violet.gives violet.
• AlAl22OO33 with with 

CrCr3+3+ impurityimpurity
Ruby:Ruby:
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POLYATOMIC IONSPOLYATOMIC IONSPOLYATOMIC IONS

Groups of atoms with a charge.Groups of atoms with a charge.

HNOHNO33
nitric acidnitric acid

NONO33
--

nitrate ionnitrate ion

COCO33
22--

carbonate ioncarbonate ion
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WITH POLYATOMIC IONS

IONIC COMPOUNDSIONIC COMPOUNDS
WITH POLYATOMIC IONSWITH POLYATOMIC IONS

NH4
+

Cl-

ammonium chloride, NHammonium chloride, NH44ClCl
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NOMENCLATURENOMENCLATURE
Common NamesCommon Names

NOMENCLATURE is a way of naming compounds (both 
ionic and covalent). There are two types of 
nomenclature, COMMON NAME and SYSTEMATIC 
NAME.

• COMMON NAMES are names that have been adapted 
through time, with no system to the way it is 
pronounced.

• NaHCO3 - Baking Soda
• H2O - Water
• C12H22O11 – Sugar
• NH3 - Ammonia
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SIMPLE BINARY COMPOUNDS

NOMENCLATURE NOMENCLATURE -- IONIC COMPOUNDSIONIC COMPOUNDS
SIMPLE BINARY COMPOUNDSSIMPLE BINARY COMPOUNDS

MgFMgF

NaNa22OO

BaBa33NN22

Al2S3
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FeFe22OO33

PbClPbCl44

MnOMnO

CuCu22SS

NOMENCLATURE - IONIC COMPOUNDS
COMPLEX BINARY COMPOUNDS

NOMENCLATURE NOMENCLATURE -- IONIC COMPOUNDSIONIC COMPOUNDS
COMPLEX BINARY COMPOUNDSCOMPLEX BINARY COMPOUNDS
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WITH POLYATOMIC IONS

NOMENCLATURE NOMENCLATURE -- IONIC COMPOUNDSIONIC COMPOUNDS
WITH POLYATOMIC IONSWITH POLYATOMIC IONS

NaNa22COCO33

CuSOCuSO33

FeFe33(PO(PO44))22

Al(HCOAl(HCO33))33

NHNH44NONO33
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Slide 35 Let us write the chemical formula 
for  Potassium Chromate
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Slide 36 Lets us write the chemical 
formula for Chromium(III) Oxide
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Slide 37 Lets us write the chemical 
formula for Copper(II) Sulfate
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Slide 38 Writing Formulas Writing Formulas -- Ionic CompoundsIonic Compounds
strontium chloride

nickel borate

iron (III) hydroxide

tin (IV) sulfate
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Slide 39 Naming Molecular Naming Molecular 
CompoundsCompounds

CH4 methane
BCl3
boron trichloride

CO2 Carbon dioxide

All are 
formed from 
two or more 
nonmetals. 

Ionic 
compounds 
generally 
involve a metal 
and nonmetal 
(NaCl)
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MOLECULESMOLECULES are the combination of 
two or more nonmetals.  

THERE IS NOT CHARGE TO LOOK THERE IS NOT CHARGE TO LOOK 
AT WHEN NAMING MOLECULES!AT WHEN NAMING MOLECULES!

• You name the first element using the 
exact element name.

• Name the second element by writing 
the stem name of the element with 
the suffix  “–ide.”

• If there is more than one atom of any 
given element, you add a prefix.

NOMENCLATURE
COVALENT COMPOUNDS (MOLECULES)

NOMENCLATURENOMENCLATURE
COVALENT COMPOUNDS (MOLECULES)COVALENT COMPOUNDS (MOLECULES)
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SF4

ClO2

SF6

Cl2O7

NOMENCLATURE - COVALENT COMPOUNDSNOMENCLATURE NOMENCLATURE -- COVALENT COMPOUNDSCOVALENT COMPOUNDS
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Acids are traditionally defined as compounds with a 
potential H+ as the cation.

NOMENCLATURE
OXOACID MOLECULES

NOMENCLATURENOMENCLATURE
OXOACID MOLECULESOXOACID MOLECULES

An oxoacidoxoacid is 
an acid 
containing 
hydrogen, 
oxygen, and 
another 
element.
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An 
nonoxoacidnonoxoacid
is an acid 
containing 
hydrogen, 
oxygen, and 
another 
element.

NOMENCLATURE
NONOXOACID MOLECULES

NOMENCLATURENOMENCLATURE
NONOXOACID MOLECULESNONOXOACID MOLECULES

Nonoxoacids are not derived from a polyatomic ion.
They also contain the prefix: hydro-
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A hydratehydrate is An ionic compound that contains water 
molecules weakly bound in its crystals.

Example:
Fe2O3 is a hematite mineral (compound for rust) which 

has a rhombohedral crystal (a hexagonal) 
system. When it combines with water it can form the 
hydrate: Fe2O3•3H2O

Prefixes: mono, di, tri, tetra, hexa, hepta, nona, deca

FeFe22OO33••3H3H22OO
iron (III) oxide iron (III) oxide trihydratetrihydrate

NOMENCLATURENOMENCLATURE
HYDRATESHYDRATES
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