Atomic Structure

ATOM – The smallest unit of an element, which still has the physical and chemical properties of that element.

Example: f you cold divide a piece of iron into smaller and smaller pieces, you would reach a point where you could no longer divide it and still have the element iron. This would be an atom of iron.

This atom of iron will react with atoms of other elements in the same manner that many grams of iron react with many grams of those same elements.

Parts of the atom: Subatomic particles

http://education.jlab.org/atomtour/listofparticles.html
Proton –

Neutron –

Electron –

	Particle
	Mass
	Charge (multiple of 1.602 x 10-19 coulombs) 

	Proton
	1.6727 x 10-24 g
	+1

	Neutron
	1.6750 x 10-24 g
	0

	Electron
	9.110 x 10-28 g 
	-1


Protons and neutrons have similar masses and electronsare much lighter (over 1,000 times lighter). 

Nucleus

· Contains protons and neutrons
· Makes up most of the mass of an atom.

· Small part of atoms volume.

Electron Cloud

· Space in which electrons orbit the nucleus at high speed

· Large part of atoms volume.

· Subdivided into Energy Levels or Shells.
A simple picture of the atom
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Atomic Terms

Atomic Number

· The number of protons in the atom
· Identifies the element
· Is found on the periodic table
· Atoms are neutral particles. Therefore, the number of protons in the nucleus = the number of electrons that orbit the nucleus.
Mass Number

· The number of protons + the number of neutrons
· The total number of particles in the nucleus
· Is NOT found on the periodic table
We use the following symbol to describe the atom: 
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The Hydrogen Atom

Let’s look at the simplest example of an atom, the hydrogen atom. 
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Determine the number of protons, neutron, and electron in the hydrogen atom described above.

Protons                   Neutrons                       Electrons                .

More examples: Determine the number of protons, neutrons, and electrons in the following atoms.

35 15



   Cl                  O       Uranium – 238
Cu – 65

17                   8

If you add or subtract a proton from the nucleus, you create a new element.

If you add or subtract a neutron from the nucleus, you create a new isotope of the same element you started with. 

Isotopes

· Same atomic number, different mass number
· Same number of protons, different number of neutrons
When we add neutrons to the nucleus of 1 1H we can make the isotopes of hydrogen. Here are three common isotopes of hydrogen. 
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If we add a proton to the hydrogen nucleus we would get helium (a different element). Here are two common isotopes of helium. 
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Average Atomic Mass – the weighted average of the atomic masses of the naturally occurring isotopes of an element.

Problems

1. Neon has two isotopes. Neon – 20 has a mass of 19.992 amu and Neon – 22 has a mass of 21.991. In an average of 100 neon atoms, 90 will be neon- 20 and will 10 be neon-22. Calculate the average atomic mass of neon. 

2. What is the atomic mass of hafnium if, out of every 100 atoms, 24 have mass 177, 27 have mass 178, 14 have mass 179, and 35 have mass 180.0.

3. What is the atomic mass of silicon if 92.21% of its atoms have a mass of 27.997 amu, 4.70% have a mass of 28.976 amu, and 3.09% have mass 29.974 amu? 

