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Dalton’s atomic theory has four assumptions:

1. Atoms are the building blocks of elements. 

2. For the same element, all atoms are identical. The atoms for one 

element are different from the atoms of all other elements.

3. Atoms combine in definite ratio to make compounds. 

4. A chemical reaction involves only the separation, combination 

and rearrangement of atoms. It dos not result in their creation or 

destruction.

H2O → H2 + 1l2O𝟐

What is atom?

Atom is the basic unit of an element that can enter into chemical 

combination. 

 

The Atomic Theory
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Structure of atom

Nucleus 

proton Neutron Electron 
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• Protons and neutrons are together in the nucleus of an atom, whereas electrons 

are in motion in orbits around the central nucleus.

• Protons carry a positive electrical charge, electrons carry a negative charge, 

and neutrons carry no charge. 

• Most atoms are electrically neutral, meaning that they have an equal 

number of protons and electrons

MassChargeSymbolParticle

0.0005486 amu-1e-Electron

1.007276 amu+1p+Proton

1.008665 amu0n0Neutron

amu is atomic mass unit

1 amu = 1.66053886 × 10-27 kilograms 4



Atomic Number and Mass Number

• All atoms can be identified by the number of protons and neutrons 

they contain.

• Atomic number is the number of protons in the nucleus.

• In neutral atom the number of protons is equal to the number of 

electrons, thus the atomic number also refers to the number of 

electron. 

• The chemical identity of an atom can be determined solely by the 

atomic number.
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Atomic Number and Mass Number

• Example: the atomic number of Fluorine is 9 this means that 

each fluorine atom have 9 protons and 9 electrons. 

Any atom have 9 protons is Fluorine.    

• Atomic Mass is the total number of neutrons and protons 

present in the nucleus of an atom of an element. 

number of neutrons = atomic mass -  atomic number
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Isotopes

• Isotopes are atoms that have the same atomic number (proton 

number) but different mass numbers.

• This mean the number of neutrons is the only difference between 

isotopes. 

• For example there are 3 isotopes for hydrogen 

H1
1

H1
2

H1
3
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• Example: Carbon (atomic number 6) has three natural isotopes  

with atomic weights of 12, 13 and 14.

• With exception of hydrogen, which has different names for each of 

its Isotopes, isotopes of element are identified by their mass 

number. For example carbon isotopes are called : carbon-12 , 

carbon-13 and carbon-14
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• Important notice : as chemical properties of element is 

determined by the number of protons and electrons. Thus 

isotopes of an element have similar chemistries, forming the 

same type of compounds and displaying similar reactivity.

  Do you understand Isotopes?

• How many protons, neutrons, and electrons are in        ?

         

        

 6 protons, 8 (14 - 6) neutrons, 6 electrons

C14
6
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Ions Ion is an atom or a group of 

atoms that has a net of 

positive or negative charge. 

Cation Anion

An ion with positive charge An ion with negative charge 

If a neutral atom loses one or 

more electrons it becomes a 

cation.

If a neutral atom gains one 

or more  electrons it 

becomes an anion.

Na+ 11 protons
10 electrons

Cl
17 protons
17 electrons Cl- 17 protons

18 electrons

Na
11 protons
11 electrons
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Ions

Cation An ion with positive charge 

If a neutral atom loses one or 

more electrons it becomes a 

cation.

Na+ 11 protons
10 electronsNa

11 protons
11 electrons
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Anion
An ion with negative charge 

If a neutral atom gains one or more  

electrons it becomes an anion.

Cl
17 protons
17 electrons

Cl- 17 protons
18 electrons
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Ions

Monatomic ions Polyatomic ions 
Ions contain only one atom. 

Example : Na+ , Mg+2 , S-2 , 

Ions contain more than one atom  

Example : NH4
+ , CN- ,OH-

14



Do You Understand Ions?

How many protons and electrons are in

Proton = 13 , electron = 13-3 = 10

Neutron = 27 – 13 = 14

Al
27

13
?

3+

How many protons and electrons are in

Proton = 34 , electron = 34 +2 = 36

Neutron = 78 – 34 = 44

Se
78

34 2-
?
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Molecules

• Molecules : is an aggregate of at least two atoms or more in a 

definite arrangement held together by chemical forces. 

• What is the difference between molecule and compound? 

Molecules may contain two atoms of the same element or atoms of 

different elements.

Compound only contain two or more elements. 

Thus all compounds are molecules but not all molecules are 

compounds. 

Molecules or compounds ?

H2O , I2 , NaCl , H2 , O2 , NaOH 
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Molecules 

Diatomic Molecules

Polyatomic molecules

Molecules contain only two 

atoms. Example : H2 , O2 , 

N2 , HCl , CO

Molecules contain more 

than two atoms. Example : 

H2O, NH3, O3

17



Formula of Ionic Compounds

• Ionic compound consist of a cation and an anion.

• The sum of the charges on the cation and anion in each   formula 

unit must equal zero.
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Ionic Compounds

• The subscript of the cation is numerically equal to the charge 

on the anion, and the subscript on the anion is numerically 

equal to the charge on the cation

Examples: 

Al+3 O-2

Al2O3

k+ Br -
KBr

Mg+2 N-3

Mg3N2

Ca+2 O-2

CaO



+1

+2 +3 -3 -2 -1
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The main charges of ions 

Metals ions have +ve 
charges (Cations)

Nonmetals ions have 
-ve charges (Anions)



The Name of Ionic Compounds 

• Mostly metals cation + nonmetal anion

• Rule: Name the metal first, then the nonmetal as -ide.

Example : 

NaCl

ZnI2
Al2O3     

Na3N 

KBr 

CaO         

MgS

NH4
+ is called ammonium 
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Sodium chloride

Zinc iodide

Aluminum oxide

Sodium nitride

Potassium bromide

Calcium oxide

Magnesium  sulfide



Ionic Compounds
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Types of Metals

• Metal cations can be divided into two categories:

1- metal form one type of cation. Example: Alkali group and alkali 

earth group.

2- metal form more than one type of cation. Example: transition 

metals. (Fe+2, Fe+3).
 

• Rule Exceptions: 

If have a variable charged metal, then give its charge in the middle 

with a Roman Numeral in parenthesis. This called stock 

system. 

Example: 

     FeCl2= Iron (II) Chloride. 

     FeCl3= Iron (III) chloride
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Ionic Compounds

• Nonmetal anion can be divided into two groups:

1- monoatomic anion. Example: 𝐶𝑙− chloride , 𝐵𝑟− bromide, 𝑂−2 

Oxide. 

2- Polyatomic anion. Example: 𝑂𝐻− hydroxide, 𝐶𝑁− cyanide.

  

• Common names for some anions: 

CO3
-2  Carbonate,           PO4

-3 Phosphate,      SO4
-2 Sulphate

HCO3
- Bicarbonate,        NO3

- Nitrate,          SO3
-2 Sulphite
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Ionic Compounds
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• Example 1:

Name the following compounds :

a) Cu(NO3)2      b) K3PO4       C) NH4OH

a) Cu from transition metal then it have more than one form of cation,    NO3
- 

has common name nitrate thus:

 copper (II) nitrate

b) Potassium from group 1A thus it form only one type of cation, PO4
-3 has 

common name phosphate thus:

Potassium phosphate.  

C) NH4
+ has common name ammonium, OH- has common name hydroxide thus:

                                       Ammonium hydroxide

Ionic Compounds
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Ionic Compounds

• Example 2: 

Write the chemical formula of the following compounds : 

a) Mercury(II) nitrite,     b) cesium sulfide 

c) calcium phosphate. 

a) Hg+2 NO2
-1  ===== Hg(NO2)2

b) Cs+1   S-2 =======Cs2S

c) Ca+2     PO4
-3 ========Ca3(PO4)2
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Covalent Compounds

When writing the name of a Covalent  compound , as when 

writing the formula, the first element is the more metal-like one 

(From Elements of group 4 to Elements of group 7)

The prefixes given to each element indicate the number of atoms 

present.

mono - 1 hexa - 6
di- 2 hepta - 7
tri - 3 octa - 8
tetra - 4 nona - 9
penta - 5 deca - 10 
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If there is only one atom of the first element, the prefix mono-  is normally omitted. 
               CO2  mono carbon di- ox - ide
The full name is carbon dioxide.

The compound N2O is named according to the first element, nitrogen, with the prefix 
di- , followed by the base name of the second element, ox, prefixed by mono- , and the 
suffix - ide.
 

Since mono-  ends with a vowel and oxide begins with a vowel, an o is dropped and 
the two are combined as monoxide. 

The entire name is dinitrogen monoxide.
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    C l −


    B r −


   O  − 2


    O H −


    C N −

