
WRITING CHEMICAL 

FORMULAS

& 

NAMING COMPOUNDS



• Electrons in the same group have similar 
chemical properties because they have the 
same number of electrons in their valence 
shell

• Chemical bonds form between 2 atoms 
when electrons in the outer shell of each 
atom form a stable arrangement together

• Any atom or group of atoms that carry an 
electric charge is called an ion



CATIONS – Positively 
Charged

• When a neutral atoms gives up an electron, 
the positively charged ion is called a 
CATION

• All alkali metals (Group 1) form cations 
very easily

• They require little energy to remove that valence 
electron



ANIONS – Negatively 
Charged

• Non-metals gain electrons to obtain a 
noble gas arrangement – ANIONS

• Halogens (group 17) must gain an electron to do so

• Halogens gain an electron easily and 
release a great deal of energy – therefore, 
they too are very reactive

• Chemical reactivity decreases as you move 
down the group



FORMING COMPOUNDS

• An atom may acquire a valence shell 
like that of its closest noble gas in 
one of 3 ways:



i.) An atom may give up 
electrons

• Atoms have an equal number of 
positive protons and negative 
electrons

• When an atom gives up one or more 
electrons, it forms an ion with a 
positive charge; a cation



ii.) An atom may gain 
electrons

• When an atom gains one or more 
electrons, it forms an ion with a 
negative charge; an anion



iii.) An atom may share 
electrons

• 2 atoms might share one, two or 
three pairs of electrons

• The bonds that are formed when 
atoms share electrons are called 
single, double or triple bonds



• Substances that are composed of 
anions and cations are called IONIC 
COMPOUNDS

• Ionic Bond – the attraction between 
oppositely charged ions

– Bond between a metal and a non-metal

• Covalent Bond – atoms that share a 
pair of electrons

– Bond between 2 or more non-metals
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• A neutral particle that is composed 
of atoms joined together by covalent 
bonds are called molecules

• Diatomic Molecule – a molecule that 
contains 2 of the same atoms

• Examples of the diatomic molecules:

H2 O2 N2 Cl2 Br2 F2 I2



Writing Names and Formulas 
of Binary Ionic Compounds

• Simple anions are named according to the element that 

forms the anion with the ending changed to ide.

name symbol name symbol

Chlorine

Oxygen
Phosphorus

Bromine

ELEMENT ANION

Cl

O

P

Br

Chloride

Oxide

Phosphide

Bromide

Cl-1

O-2

P-3

Br-1



Sodium chloride

Metal Non-metal

Na Cl

- Identify the chemicals as either a metal, 
transitional metal or non-metal

- Write out the chemical symbols of each

CROSS-OVER RULE



sodium chloride

metal non-metal

Na Cl
1+ - 1

- 1 1+

NaCl

Identify the metal and 
non-metal

i.) Write the symbols
ii.) Write the charges
iii.) Cross-over the charges 
from top to bottom
iv.) Remove the charge
v.) Simplify the numbers 
and remove the 1’s



Na Cl

*REMEMBER, that metals lose electrons and non-
metals gain electrons

+1 -1

Opposites Attract



Calcium oxide

metal non-metal

Ca O
2+ - 2

- 2 2+

CaO

Identify the metal and non-
metal

i.) Write the symbols
ii.) Write the charges
iii.) Cross-over the charges 
from top to bottom
iv.) Remove the charge
v.) Simplify the numbers 
and remove the 1’s

1 1



Ca O

*REMEMBER, that metals lose electrons and non-
metals gain electrons

+2 -2

Opposites Attract



magnesium chloride

metal non-metal

Mg Cl
2+ - 1

- 1 2+

MgCl2

Identify the metal and 
non-metal

i.) Write the symbols
ii.) Write the charges
iii.) Cross-over the charges 
from top to bottom
iv.) Remove the charge
v.) Simplify the numbers 
and remove the 1’s



Mg Cl
+1 -1

Cl
-1 +2

MgCl2



calcium phosphide

metal non-metal

Ca P
2+ - 3

- 3 2+

Ca3P2

Identify the metal and 
non-metal

i.) Write the symbols
ii.) Write the charges
iii.) Cross-over the charges 
from top to bottom
iv.) Remove the charge
v.) Simplify the numbers 
and remove the 1’s



PRACTICE QUESTIONS

Beryllium fluoride Barium bromide

Sodium nitride Gallium sulfide

Calcium sulfide Zinc bromide

Aluminum chloride Cesium phosphide

Lithium phosphide Germanium oxide

BeF2

Na3N

CaS

AlCl3

Li3P

BaBr2

Ga2S3

ZnBr2

Cs3P

GeO2



NAMING COMPOUNDS

• Naming compounds from their 
chemical symbol is similar to what 
you’ve already done – just opposite



Ca3P2

Ca P
2

i.) separate the two elements

ii.) add 1’s with the element that 
has no number

iii.) cross-over from bottom to 
top

iv.) add the charges – REMEMBER 
that first one (metal) is positive 
and the second (non-metal) is 
negative

v.) make sure the charges match 
those found in the Periodic Table

*** If they do not, MULTIPLY 
both charges, with the same 
number to find their true charge

vi.) write the name – the metal 
stays the same but the non-metal 
changes it’s ending to “ide”

3

32+ -

calcium phosphide



AlBr3

Al Br
3

i.) separate the two elements

ii.) add 1’s with the element that 
has no number

iii.) cross-over from bottom to 
top

iv.) add the charges – REMEMBER 
that first one (metal) is positive 
and the second (non-metal) is 
negative

v.) make sure the charges match 
those found in the Periodic Table

*** If they do not, MULTIPLY 
both charges, with the same 
number to find their true charge

vi.) write the name – the metal 
stays the same but the non-metal 
changes it’s ending to “ide”

1

13+ -

aluminum bromide



MgO

Mg O
1

i.) separate the two elements

ii.) add 1’s with the element that 
has no number

iii.) cross-over from bottom to 
top

iv.) add the charges – REMEMBER 
that first one (metal) is positive 
and the second (non-metal) is 
negative

v.) make sure the charges match 
those found in the Periodic Table

*** If they do not, MULTIPLY 
both charges, with the same 
number to find the non-metals 
true charge 

vi.) write the name – the metal 
stays the same but the non-metal 
changes it’s ending to “ide”

1

11+ -

magnesium oxide

×
2

Oxygen should be a -2

×
22 2



PRACTICE QUESTIONS

LiI Ca3N2

CaBr2
Al2O3

Ag2O BaCl2

BeS ScP

lithium iodide

calcium bromide

silver oxide

beryllium sulfide

calcium nitride

aluminum oxide

barium chloride

scandium phosphide


