Atoms, Bonding and Periodic tables

Atoms

Early Atomic Theory
Daltons Atomic Theory
· He said that all matter is made up of tiny particles called atoms
· Atoms of the same element are all the same
· Atoms cannot be made or destroyed
· Atoms of different elements are different from each other. They have for example, different sizes and masses
· Atoms can join together to form larger particles
· Dalton was the first Scientist to propose a set of symbols representing the elements. He was able to show how atoms joined together to form compounds.

Democritus
· He decided that matter must be made up of tiny particles because he could not imagine that it was possible to continue forever cutting a bit of matter into smaller and smaller pieces
· He showed that matter can be divided into smaller simpler pieces

Modern Atomic Theory
Discovery of electrons  J.J. Thompson
· Discovered a very tiny particle much smaller than an atom with a negative charge
· He called them electrons
· Joseph John Thompson
· Atoms contain negative charges which are scattered evenly through the positively charged atom

Discovery of proton  Henry Mosely
· Discovered the positively charged particles in an atom

Discovery of neutron  James Chadwick
· The nucleus consists of protons with a positive charge and neutrons which have no charge
· Same mass at the proton but had no charge. The neutrons, like the protons, are part of the nucleus

Discharge tube: Discovery of electrons, protons, neutrons






Rutherford’s Atomic Model
He explained in 1911 that the mass of an atom is concentrated in its centre called the nucleus. The nucleus has a positive charge and negatively charged particles revolving around it.

Gold Foil Scattering Experiment
He took god foil (thin) and struck the gold foil with alpha particles (positively charged, heavy)









Protons are present in the centre of an atom
1. In an atom the nucleus is present in the centre of the atom
2. Electrons surround the nucleus


Discovery of Shells (orbitals)
· Neil Bohr in 1913 said that the electrons moved around the nucleus only in certain shells or orbitals. The size and shape of these shells depends on the amount of energy the electrons have. 


Proton number or Atomic Number
· The number of protons present in the nucleus of an atom is called atomic number. 
· It is represented by a capital Z

Nucleon number or mass number
· Sum of protons and neutrons present in the nucleus of an atom
· It is represented by a capital A

To find the neutron # = mass number – atomic number
To find the electron # = atomic number
To find the proton # = atomic number

Isotopes
· Atoms of the same element which have different numbers of neutrons are called Isotopes
· They have different physical properties and the same chemical properties

For example:


Writing electronic configurations













Formula = 2n2


If value of n=1, then 2(1) = 2
· Maximum number of electrons that can be accommodated in the first shell is 2.


If n = 2. Then = 2x 22 = 2x4 = 8
Therefore the maximum number of electrons that can be accommodated in the second shell is 8

If n=3, 18 electrons
If n=4 32 electrons

	
	N=1
	N=2
	N=3
	N=4

	Element
	2 electrons
	8 electrons
	18 electrons
	32 electrons

	H
	1
	
	
	

	He
	2
	
	
	

	Li
	2
	1
	
	

	Be
	2
	2
	
	

	B
	2
	3
	
	

	C
	2
	4
	
	

	N
	2
	5
	
	

	O
	2
	6
	
	

	F
	2
	7
	
	

	Ne
	2
	8
	
	



If an element GAINS an electron it becomes a negative ion
If an element LOSES an electron it becomes a positive ion

Radioactive Isotopes
Although most isotopes are stable and do not decay, many elements have one or more unstable isotopes. In these, the nucleus spontaneously changes with time. An unstable isotope emits radiation and may change its identity by losing a proton and becoming another element

Relative Atomic Mass (RAM)
It is the number of times an atom of an element is heavier than 1/12 the mass of carbon 12.
Example: NH3
N=7	H=1	7x1 + 1x3 = 10


Relative molecular mass (RMM)
It is the number of times a molecule of a compound is heavier than 1/12 the mass of carbon 12. 


Electronic Configuration
Take the atomic number, draw the shells and place electrons in each shell



Identifying Metals/Non-metal elements

Metals  lose electrons = 1,2,3 electrons
Non metals  gain electrons = 4,5,6,7
Noble gas  8 electrons
Transition metals  they want to give electrons away

Examples:
1. Mg
2. Cl
3. Al

