CHAPTER 6: lonic Bonds and lonic Compounds

Part 1: lonic Bond
- lons are formed when atoms gain or lose valence electrons to achieve a stable octet electron configuration.
- A positively charged ion is called a cation
- Metals are reactive because they lose valence electrons easily.
- An anion is a negatively charged ion.
- A chemical bond is the force that holds two atoms together.
- The electrostatic force that holds oppositely charged particles together in an ionic compound is called an ionic bond.
- A crystal lattice is the three-dimensional geometric arrangement of particles, and is responsible for the
structure of many minerals
- Anion in aqueous solution that conducts electricity is an electrolyte.
- Compounds that contain ionic bonds are called ionic compounds.
- Binary ionic compounds contain only two different elements—a metallic cation and a nonmetallic anion.
- Oxidation number, or oxidation state, is the charge of a monatomic ion.
- The energy required to separate 1 mol of ions in an ionic compound is referred to as the lattice energy.
- Lattice energy is directly related to the size of the ions that are bonded.
- Smaller ions form compounds with more closely spaced ionic charges and require more energy to separate. (INVERSE)
- lattice energy is also affected by the charge of the ion. (DIRECT)

1  Elements with a full octet have which configuration? 8  Which combination of atoms is most likely to
CH A lonic configuration produce a compound with ionic bonds?
6 B Halogen configuration (Atomic number for H=1, Li=3, N=7, 0=8, Al=13)
C Noble gas configuration CH A LiandAl B NandO CHandO D AlandO
D Transition metal configuration 6 Al classified as metallic element; O classified as
Noble gas configuration = Elements with a full octet >C non-metallic element, ionic bonds formed between
metallic and non-metallic elements ->D
2 When aluminum oxide is formed: - -
CH A Oxygen loses 3¢ & aluminium gains 2 & 9 lonic bond formation depends on the arrangement of
6 B Aluminium loses 3e” & oxygen gains 2e AP E————
C Aluminium loses 2e- & oxygen gains 3e Cg' é‘ r(:tl_ecule g ﬁtom |
D aluminium loses 2e- & oxygen gains 2e attice ) eme
Aluminium (Al) will lose 3 & because it’s arranged Lattice of the crystalline compound is the arrangement of
in group 13 or 3 A, Oxygen will gain 2 e- because it’s positive and the negative ions inside a substance. It is
arranged in group i6 or6 A SB dependent on the ease of formation of ionic bonds. >C
3 What is the electrostatic charge holding two ions 10  As the distance between ions in an ionic bond is
together? shortened, ...
CH A Covalent bond CH A the energy to break the bond decreases.
6 B Pseudo-noble gas bond 6 B the electrostatic attraction decreases.
C Crystal lattice bond C the electrostatic attraction increases.
D lonic bond D the ionic bond changes to a metallic bond.
The electrostatic force that holds oppositely charged As the distance between ions in an ionic bond is
particles together in an ionic compound is called an Shortened, the electrostatic attraction increases. —>C
ionic bond. ->D - - - —
11 What is the repeating pattern of atoms in an ionic
4 Cations form when atoms electrons. solid called? o
CH A Gain B Lose C Charge D Delocalize Cé—| é CE:r?Stal :Zﬁ:gg g :82:2 tl)fgggien
6 Cations form when atoms lose electrons ->B gy g

A crystal lattice is the three-dimensional geometric
arrangement of particles, and is responsible for the

5 How many electrons are in a full octet?

structure of many minerals 2>A
CH A 10 B 8 C6 D4
6 Fulloctet=8e ->B 12 Which compound has the higher lattice energy:
(Atomic number for Li=3, F=9, Na=11, Mg=12,
6  Which atom is most likely to form a 3" ion? Al=13)
(Atomic number for Li=3, N=7, O=8, Al=13) CH A LiF B NaF
CH A Li B N co D Al 6 C Mgk D AlF;
6 Al because it has 3 valence electrons ->D Lattice energy is also affected by the charge of the ion.
(DIRECT) >D
7 Which atom is most likely to form a 1* ion?
(Atomic number for Li=3, N=7, O=8, Al=13) 1 Which compound has the higher lattice energy:
CH A Li B N CcCoO D Al (Atomic number for, F=9, Na=11, CI=17, Br=35, I=53)
6 Li, because it has 1 valence electrons 2>A Iljtc; A NaF B NaBr C NaCl D Nal
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|
Part 2: Names and Formulas for lonic Compounds

B} B B} R B} Example Determine the cation Example
- A formula unit represents the simplest ratio of the ions involved. Canong‘% [ ol Snion o 1he ] Fezoli K
Steps of naming ionic compounds Anion Cation
- Chemical nomenclature is a systematic way of naming compounds.
- Name the cation followed by the anion. Sodium has S Iron can
- For monatomic cations use the element name. soIe Naveonlyane _ ] vl o
- For monatomic anions, use the root element name and the suffix —ide. Yes No

- To distinguish between different oxidation states of the same element,
the oxidation state is written in parentheses after the name of the cation. { Wite the name of the cation, ] { Witte the name,of the cafion ]

. .. . : followed by a Roman numeral
- When the compound contains a polyatomic ion, name the cation followed Bl ) to represent the charge. Next,
by the name of the polyatomic ion.

write the name of the anion.

Na,PO, = sodium phosphate Fe,0, = iron(lll) oxide
Symbol _ Name T
HT Hyvdrogen ion == . Lon Name Lon Name
= ———— F Fluoride NH:* | Ammonmm Cos - Carbonate
Li* Lithinm ion -
Na® Sodim ion Cl- Chioride NO2- | Nitrite HCO3- | Bicarbonate
= - - Br- Bromide WOz~ | MNitrate Cl0- Hypochlornte
K Potassiom ion - o - -
R T E—— 1 Todide 303 Sulfite CI'D:_ Chlornte
= - - . Oxid S804 Sulfate Cl0s Chlorate
CSH Ceslml_l Lon T e HS504" | Bizulfate C10y - Perchlorate
Be Beryllium icn § Sulfide OH - | Hydroxiude CaH307 | Acetate
Mg® | Magnesium ion N* Nitride CN- | Cyanide MnQs | Permanganate
Ca* Calcium ion P+ Phosphide POs* | Phosphate Cr2072- | Dichromate
Ba ¥ Barium ion HPOs2 | Hydrogen phosphate Cr0s Y | Chromate
AlF Almininm icn H:PQy | Dihydrogen phosphate O Percxide
Systematic name Claszsical Systematic name Claszical
(Stock system) name (Stock system) name
Caol* Copper (I) Cuprons Hg: 2 Mercury (I) Mercurocus
Cu Copper (II) Cupric Hg > Mercury (IT) Mercuric
Fel* Iron (IT) Ferrous Pb 2t Lead (IT) Plumbouns
Fe Iron (II) Ferric Pb 4+ Lead (IV) phimbic
Sa ¥ Tin (IT) Stannous Co Cobalt (IT) Cobaltous
Sn* Tin (TV) Stannic Co Cobalt (IT) Cobaltic
Crt Chromium (II) Chromous Aun” Goeld (I) Avrous
Cr¥t Chromium (IIT) Chromic Au¥ Gold (IIT) Auric
Mn ¥ Manpanese (II) Manganous Ni¥ Nickel (IT) Nickelous
Mn ¥ Manganese (111} Manganic Ni¥ Nickel (IIT) Nickelic
13 The name of NaF is 17 The formula of Lithium carbonate is
CH A Nitrogen fluorine B Sodium fluoride CH A LisCOs B Li,COs
6 C Nitrogen fluoride D Sodium fluorine 6 C Li(CO3), D Liy(COs3)3
By using ions tables, we will find that the first part Na* Lithium ion is Li*, carbonate is CO3™, so the formula
name is Sodium, F the second part name is fluoride is Li2CO3 S>B
So the name is Sodium fluoride ->B
7 Thename of Caclhis Clli A‘I’h; formula of Iron (I1) nitrate is
. . . EQN03 B FE(NO3)2
CH A Carbon chloride B Calcium bromide 6
6 C Calcium dichloride D Calcium chloride C FeNOs D Feo(NO):
o o . Iron (I1) is Fe?*, Nitrate is NOs™, so the formula
By using ions tables, we will find that the first part Ca*? is Fe(NO3), 3B
name is Calcium, CI- the second part name is chloride
So the name is Calcium chloride ->D 2 The name of Al(SO2)s is
15 The name of MgSOx is Do A Dialur_ni_nium su_lfate B Alum!n!um sglfate
CH A Magnesium sulfide B Magnesium sulfite It? C Aluminium sulfite D Aluminium disulfate
6 C Magnesium sulfate D Magnesium disulfide

By using ions tables, we will find that the first part Mg*? 3 The formula of Chromium (111) chioride is

name is Magnesium, SO4? the second part name is DE’) A CrCl, B CrCl;
sulfate So the name is Magnesium sulfate. >C it? C CrCl D CrCls

16 The name of Ca3(PQa4)2 is
CH A Calcium diphosphate B Calcium phosphite
6 C Dicalcium diphosphate D Calcium phosphate
By using ions tables, we will find that the first part Ca*?
name is Calcium, PO4* the second part name is
phosphate So the name is Calcium phosphate. ->D
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