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Objectives 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.

INTRODUCTION TO NOMENCLATURE

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 BONDING.
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MOLECULAR FORMULAS

+ Formula for glycine is C2H5N02
+ In one molecule there are

—2C atoms
—5Hatoms
—1Natom

—2 0 atoms

WRITING FORMULAS

+ Can also write glycine formula as
—H,NCH,COOH
to show atom ordering
- orin the form of a Structural formula
HHQ
H-N-C-C~O-H o
H

MOLECULAR MODELING

HHOQ
H-N—C—C—O—H Drawing of glycine

g

Ball & stick Space-filling
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* Formula = CzHgNO,

ELE

EMENTS THAT EXIST AS
DIATOMIC MOLECULES

Hz N gg F2
b
Brz

I

Covalent & Ionic Compounds
(Molecules and Particles)




Slide 10

Slide 11

Slide 12

Covalent Bonds
Molecular Compounds

=09

Oeece: s CO, Carbon dioxide
7
03mi0Ban oy
CH,methane BCl; boron trichloride

COVALENT BOND (FORM MOLECULES)

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

These bonds involve NONMETALS

EOVALENT BONDING INVOLVES ELECTROM
SHARING BETWEEN A $PGLIFIC PAIR OF
ATOMA. (TS LIKE A KANDSHAYE

¢ <=
ZZ =

SINCG ATOMS MAVE OHLY HUM-
BER OF *HANDS.” COVALE 5
ARG USUALLY FOUND 1 T
[l

LELULES, O SMALL, b1
EROUPS OF ATOMS.

To Illustrate An IONIC
COMPOUND

Reaction of
aluminum
and
bromine




Slide 13 Tonic Bonds are held together by
ELECTROSTATIC FORCES

=

The oppositely charged ions in ionic compounds
are attracted to one another b:
ELECTROSTATIC FORCES.

These forces are governed by COULOMB'S
LAW.
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(Particlzs)

Forming NaCl fror Na and Cl,

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

The resulting
cation and anion
are attracted to
each other by

electrostati ® o
¢ forces. S
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TONIC
compoulps  SATON T
FORMED FROM COMPOUND

TONS

n Na* + Cl---> NaCl

B o |
-
= . A neutral compd.
) requires
- - equal number of +

and - charges.

TONS AND TONIC COMPOUNDS
(PARTICLES)

* LONS are atoms or groups of atoms with a
positive or negative charge.

« Taking away an electron from an atom gives a
CATION with a positive charge

+ Adding an electron to an atom gives an

ANION with a negative charge.

Forming Cations & Anions

A CATION forms An ANION forms
when an atom when an atom
loses one or gains one or
more electrons. more electrons

Mg --> Mg2* + 2 e- F+e ->F
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H - J
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Somez Tonic Compounds
(Particles)
Mg(NO;),
magnesium nitrate

calcium fluoride
Fey(PO,), CaF,
iron(ll) phosphate

METALS FORM CATIONS

Periodic group -
sodium ion ) .
magnesium ion b
ko
aluminum ion
Transition metals --> M*, M2*, M3+ or M4+
are common

iron(ll) ion

iron(lll) ion
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ANIONS

NONMETAL + ne- --

NONMETALS FORMS

-

> XN- I‘
wheren = 8- Group no.
Group 4A Group 5A Group 6A Group 7A
‘C“',carbide‘ N3, nitride | O%, oxide | F, fluoride
S?, sulfide [CI-, chloride
Br-, bromide
I, iodide

Chargzs on Common Tons
4 3

2 -1
7}\/&!

IA4A 5 A

+3 [
|
Bz 48 SE 6B 7B —2B— 1B 23.

-

0
s
-
se
Te|
a

By losing or gaining e-, atom has same
number of e-’s as nearest Group 8A atom.

Predicting Charges on Monatomic Ions

[0 Metas
[ Tramsitisn metals

3| 4B 58 6B

Figure 3.7 (harges on some common monutomic cations and sbens. Wetals vially foem cation and

nonmetals useally foms anlons.
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Gems & Minerals

 Sapphire: Al,O,
with Fe3* or Ti3*
impurity gives
blue whereas V3*
gives violet.

* Ruby: Al,O; with
Cr3* impurity

POLYATOMIC TONS

=l &b

CO>
carbonate ion

Groups of atoms with a charge.

<
HNO, NO4
nitric acid nitrate ion

Table 3.1 * Fumalas aad Names of Scme Common Pelystemic lens
Formula Mame
[
o,

ANTONS: Nogative ot
Bused o & Govag 4 ebrment

Bused o o Govap 54 chement Besed 00 o Drassitive metsl
My

ey

bl

Besed o0 8 Groap 64 slement
o4
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TONIC COMPOUNDS
WITH POLYATOMIC TONS

ammonium chloride, NH,CI

NOMENCLATURE
Common 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.

NaHCO; - Baking Soda o0 Y. ®

H,O - Water ‘"% @ 5 ‘ u.".ul'
C,H»,0,, — Sugar

NH,; - Ammonia

[

NOMENCLATURE - IONIC COMPOUNDS
SIMPLE BINARY COMPOUNDS

MgF

Na,O

BagN,

ALS,
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NOMENCLATURE - IONIC COMPOUNDS
COMPLEX BINARY COMPOUNDS

PbCl,
MnO

Cu,S

Predicting Charges on Monatomic Ions

st common monatomic cations and smbsas. Metabs wully foem catiom. and

NOMENCLATURE - IONIC COMPOUNDS
WITH POLYATOMIC IONS

Na,CO;,

Cuso,

Fe3(PO,),

AI(HCO,),

NH,NO,
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Table 3.1 * Fumalas aad Names of Seme Common Pelyatemic lens

Formula Mame formula. Nawe
CATTON: Pesitivs Jow
LN smmein kn

ANTONS: Nogetivs fors

Bused 6 & Grvag 4A eloment
o

Bused o o Govay SA eloment
My

st on 2 r—
i, e o G dichiomate fen
P ehighace fon M pemingaate
MR Bydiogn phasphate oa
Hebl Syingn phoophate

Based o @ Groag 64 element
™ bytonide o
50" e n
oy alite ko
sl byt wifate 'on

(ot biveltite fom)

Let us write the chemical formula

for Potassium Chromate

Lets us write the chemical
formula for Chromium(lll) Oxide

Bated oa o Goowp 7A viemsent
w Iypokieets
oy chieeite
oy ehiceaty ien
o, pexchicrate fon
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Lets us write the chemical
formula for Copper(ll) Sulfate

Weriting Formulas - Ionic Compounds

strontium chloride

nickel borate

iron (lll) hydroxide

tin (IV) sulfate

Naming Molecular
Compounds

) All are
A formed from
Gzone, 0, €O, Carbon dioxide tWO Or more

nonmetals.

lonic
compounds
; J generally
cl

Cenant oy involve a metal
and nonmetal
(NaCl)

BCl,
CH,methane boron trichloride
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NOMENCLATURE

COVALENT COMPOUNDS (MOLECULES)

MOLECULES are the combination of
two or more nonmetals.

THERE IS NOT CHARGE TO LOOK
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.

Greek Prefines for
Haming Compaunds

‘Number Prefix

1 mono-
2 di-

3 ri-

4 fetra-
5 penta-
L] hexa:
7 hepta-
8 octa-

10 deca-

NOMENCLATURE - COVALENT COMPOUNDS

SE,
Clo,
SFg
Cl,0,
NOMENCLATURE
OXOACID MOLECULES
. Acid Contains Name
An oxoacid is
an acid HNG), = nitrate anion therefore nitric acid
containing | R Fi
hydrogen, ate o e
oxygen, and HNO, ==+ nitrie amon therefore nivous acid
another &
element. e o o

Acids are traditionally defined as compounds with a
potential H* as the cation.
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NOMENCLATURE

NONOXOACID MOLECULES
An HCl(g) hydrogen chloride
nonoxoacid i
is an acid 1

P -
containing ‘ |
hydrogen, |
oxygen, and *
another IO
element. \ - m‘”.
e =

Nonoxoacids are not derived from a polyatomic ion.

They also contain the prefix: hydro-

NOMENCLATURE
HYDRATES

A hydrate is An ionic compound that contains water

molecules weakly bound in its crystals.
Example:

Fe,0; is a hematite mineral (compound for rust) which

has arhombohedral crystal (a hexagonal)

system. When it combines with water it can form the

hydrate: Fe,0;°3H,0

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

Fe,04°3H,0
iron (Ill) oxide trihydrate




