Unit 4

On completion of the unit you should be able to:

1. define valence electrons and atomic number.
2. define positive and negative ions.

3. identify the elements in the periodic which tend to form positive ions and those which tend to form negative ions.
4, write the name given the formula and vice versa for:

® binary compounds
» ternary compounds
s hydrates

* binary acids

* oxy acids

NAMING COMPOUNDS

4.1 Understanding the construction of a chemical formula

* Octet rule and valence electrons
e Writing chemical formulae

Reading: Hebden — page 70-71, 166
(4.2 Naming compounds \
4.3 Greek prefix

4.4 Naming binary compounds
4.5 Naming ternary compounds
4.6 Naming hydrates
4.7 Naming binary acids
4.8 MNaming oxy acids /
Reading: Hebden — page 65-69, 72-75

PROBLEMS:
Write chemical formulas
Write chemical names




Naming inorganic compounds

Inorganic compounds are compounds that do not contain carbon. Follow the specific rules for each
of the different types of inorganic compounds.

s Binary compounds

Ternary compounds

Hydrates

Einary acids

Oy acids



Periodic Table of Elements Hl Metals
- Non-metals

Periodic Table of Elements - I semi-metals

GROUPS
1 2 3 | 4 5 | 6 | 7 | 8 9 [ 10 | 1 | 12 | 13|14 ]| 15 |16 |17 |18

TRANSITION ELEMENTS

“Lanthanide series

_ **actinide series



Periodic Table of Elements

Forthis course, we will mainly focus on the “A” elements,
Periodic Table of Elements and we will study some “B” elements.

| “A"” Elements are called REPRESENTATIVE elements.
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Binary compounds - containing two nonmetals

1. Name the first element by its name.
2. The second element has the ending -ide.
3. The number of atoms of each element is indicated with Greek

prefixes.

Greek prefixes

1 mono- 6 hexa-
2 di- 7 hepta-
3 tri- 8 octa-
4 tetra- 9 Nhona-
5 penta- 10 deca-

In the case of mono-, it is only used for the second nonmetal.
When no prefix appears, one atom is assumed.



Binary compounds - containing two nonmetals

4. If two vowels appear next to each other, the vowel from the Greek
prefix is dropped. This is for ease of pronunciation.
monooxide becomes monoxide
tetraoxide becomes tetroxide
pentaoxide becomes pentoxide

Examples:
CcO carbon monoxide
Cco, carbon dioxide
CCl, carbon tetrachloride
SO, sulfur dioxide

N,O, dinitrogen tetroxide



Binary compounds - containing metals with fixed

ionic charges

Learn these thirteen metals on the periodic table have fixed charges

Group

Group IA

Group I1A

Group IlIA

Group B

Metal
Lithium, Li
Sodium, Na

Potassium, K
Rubidium, Rb
Cesium, Cs
Magnesium, Mg
Calcium, Ca
Strontium, Sr
Barium, Ba
Aluminum, Al
Zinc, Zn
Cadmium, Cd
Silver, Ag

Fixed charge

+1

+2

+3
+2
+2
+1

Know this
already

Know this
already

_4: Know this

already




Periodic Table of Elements

Periodic Table of Elements
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Binary compounds - containing metals with fixed
ionic charges

1. Name the metal first followed by the nonmetal with the ending -ide.

2. No Greek prefixes necessary here because the metal has a fixed
charge and, therefore, in forming a compound, there is only one

possible combination with the nonmetal. Lithium, Li
Sodium, Na
Examples:
Potassium, K
. . Rubidium, Rb
KCI potassium chloride
Cesium, Cs

I . h d d Magnesium, Mg
CaHZ calcium y ride Calcium, Ca
Strontium, Sr

ALS;  aluminum sulfide Barium, Ba
Aluminum, Al

ZnCl,  zinc chloride LG e

Cadmium, Cd

Silver. Ao



Binary compounds - containing metals with
variable ionic charges

There are five common metal ions with variable charges that are named using their Latin stem.
Learning the Latin names will help in figuring out the charge on the metal ions.

Metal Symbol Cation Latin !\Iame Systema’Flc
of ion Name of ion
Cu? Cuprous ion Copper (l)
Copper Cu .
Cu?* Cupric ion Copper (I1)
Fe Fe?t Ferrous ion Iron (I1)
I[ron ..
Fe3+ Ferric ion Iron (I11)
Pb?+ Plumbous ion Lead (I1)
Lead Pb
Pb% Plumbic ion Lead (1V)
Hg Hg,%* Mercurous ion  Mercury (I)
Mercury
Hg?* Mercuric ion Mercury (I1)
_ Sn?* Stannous ion Tin (I1)
Tin Sn

Sn* Stannic ion Tin (V)



Binary compounds - containing metals with
variable ionic charges

1. Determine the charge of the metal in the compound.

2. Name the metal followed by a Roman numeral in parentheses
immediately following the name of the metal. The Roman numeral
represents the charge of the metal.

3. Name the nonmetal with the ending -ide.

(No Greek prefixes necessary here because the charge on the metal is labelled, therefore, in forming a
compound, there is only one possible combination with the nonmetal.)

Examples:
CuS copper (I1) sulfide or cupric sulfide
SofpleE, SnE tin (IV) fluoride or stannic fluoride
Iron, Fe 4
Lead, Pb Fe,0, iron (lll) oxide or ferric oxide

Mercury, Hg
Tin, Sn PbCl, lead (Il) chloride or plumbous chloride



Naming ternary compounds

1. Decide if the metal is a metal with fixed ionic charge or variable

charge.
2. Name the metal, following the rules in naming for:
metal with fixed ionic charge, or metal with variable charge.
3. Name the polyatomic anion following the name of the metal.

(No Greek prefixes necessary here because the charge on the metal is labelled, therefore, in forming a
compound, there is only one possible combination with the nonmetal.)

Examples:
Fe,(SO,), iron () sulfate or ferric sulfate

Ag,CO,  silver carbonate

Cu(NO;), copper (ll) nitrate or cupric nitrate

NH,CI ammonium chloride



Naming hydrates

A crystalline compound that contains chemically bound water molecules in definite proportions
is called a hydrate. Greek prefixes are used to indicate the number of water molecules in the

formula unit.

CuSO, - 5H,0 Hydrate

With the water molecules removed,

Cuso, Anhydrous salt

1. Name the anhydrous salt. Again, determine whether the metal in the anhydrous salt is one
that is fixed ionic charge or variable charge and follow the rules for naming for metal with fixed

ionic charge, or metal with variable charge
2. Name the chemically bound water molecules with the word hydrate with the
appropriate Greek prefix to indicate the number of water molecules in the formula unit.

Examples:

CuSO,- 5H,0 copper (Il) sulfate pentahydrate or

cupric sulfate pentahydrate

CaSO, 2H,0  calcium sulfate dihydrate

CoCl,- 6H,0  cobalt (ll) chloride hexahydrate



Binary Acids

Acids are hydrogen-containing compounds that yield hydrogen ions (H*)
in water. Binary acids are acids that consist of two elements, one of the

elements hydrogen-containing compounds.

As the pure compound As aqueous acid solutions,
(ie - in the gaseous or liquid state), - Start with 'hydro-'.
- Start with 'hydrogen' change the anion name to end with '-ic'.
follow by the anion name ending in '-ide'. - Add the word 'acid' at the end.

Name of the pure Name of the acid in

compound aqueous solution
HCI Hydrogen chloride hydrochloric acid
HBr hydrogen bromide hydrobromic acid
HF hydrogen fluoride hydrofluoric acid

H,S dihydrogen sulfide hydrosulfuric acid



Oxy Acids

Oxy acids are acids which contain oxygen in the chemical formula. The
table below shows five common oxy acids.

Chemical Formula Name
HNO, nitric acid
CH;COOH or HC,H,0, acetic acid
H,SO, sulfuric acid
H,CO, carbonic acid

H,PO, phosphoric acid



Try worksheet

Scanned Lecture Notes

Road Maps:

¢ Mole — Mass — Volume — Particles conversion
¢ From Percent Composition to Empirical Formula to Chemical Formula

Worksheets:

Lab Report Write up Instructions
Unit 2 — Density Questions Worksheet

nit 2 - Name to Chemical Formula and Chemical Formula to Name Worksheet

Unit 5 — Mole Concept Worksheet
Unit 5 — Salt & Sugar Worksheet

. 8| W



Try worksheet

Unit 4 - Naming Worksheet
Part A:Write the correct chemical names for the following compounds. Pay attention to spelling.

What type of compound 1s this?

1. two nonmetals

2. metal with fixed charge + nonmetal

3. metal with variable charge + nonmetal

4. hydrate

5. binary acid

6. oxyacid
Compound What type of compound is this? | Name of compound
1. CuyO

2. FGQ(SO4)3

3. KQCIQO?

4. P4Oq9

5. AlCl;-6H,0




Assignment 3 is a Paper Assignment

B & . | &
CHEMOO1T A . =

Introductory Applied Chemistry ) ‘ ﬂ. - )
ca in Galena lmhe‘

ANNOUNCEMENTS CHEMIST'S TOOLS LABS LECTURES ¥ SCANNED LECTURE NOTES

Go down to the Assignment section to
download Assignment 3!!

Hand it in during class.





