Metals and non-metals
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Malleability and Ductility 
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Electrical Conductivity
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Many of the atoms in a metallic material are present as cations. But where did their lost electrons go? Well, those electrons are still in the material, moving between the iron atoms and cations. In a piece of iron, the attraction between the iron cations and the freely moving electrons helps hold the metal together. This way of thinking about metals is sometimes called the "electron sea" model of bonding.

 

· Bonding in metals is often described through the "electron sea model."

· Metal ions are surrounded by delocalized electrons.

· Delocalized electrons are not restricted to one atom or another; they are distributed across several atoms in the solid.

If an electron is introduced at one end of the material, it will probably be attracted by a metal cation. But remember that metals are still pretty electropositive and that metal atom is likely to lose another electron. Electrons will hop and skip from one metal to another throughout the material. An electric current results because these hopping electrons in the metal move away from the electrons that are being supplied at one end. They move towards the other end, instead.
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Lustre 

Metals are shiny because metals contain free electrons that vibrate when they come in contact with light. When the electrons vibrate, they produce their own light. This is reflected back and is what creates the shiny, lustrous appearance of metal. 

consider a piece of metal at room temperature. When a photon arrives at the metal’s surface it encounters the almost continuous band of molecular orbitals. Most photons, regardless of their wavelength, can be absorbed, promoting electrons up to a higher energy level. As the electrons drop back down to a lower energy level, the photons are re-emitted, resulting in the characteristic metallic lustre – metals actually emit light. This does not mean metals glow in the dark (like a light bulb or the sun). Metals absorb and re-emit photons at room temperature.
Hardness 

Hardness is related to: 

1) The size of the charge – The electrostatic attraction between the delocalised electrons and the cations of the metal can contribute to the hardness of the metal. The greater the positive charge of the cations the stronger the attraction, hence the hardness.
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  Lithium  
         Magnesium

    Melting Point: 180ºC   Melting Point: 650ºC
2) The size of the cation – The larger the size of the cation the lower the compactibility of the cations in that metal.  The smaller the size the more you can pack in a certain volume. 
         Potassium 

Sodium 
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   Melting Point: 63ºC   Melting Point: 98ºC
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Graphite – an electrical conductor

In graphite, all the carbon atoms have strong chemical bonds to three other carbon atoms, making sheets that look like chicken wire; weak forces hold the sheets together in stacks that can slide past each other easily. When you’re writing with a pencil on paper, it’s these sheets that are sliding apart to leave the graphite chunks behind as a mark on the paper.
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Diamond – a non-conductor 
In diamond, all the carbon atoms have strong chemical bonds to four other carbon atoms, making perfect tetrahedra on and on throughout the crystal.
Pure carbon can also be found in the form of molecules that have well-defined numbers of atoms.  The Nobel Prize in Chemistry in 1996 was awarded to the three chemists who discovered true molecular forms of carbon: molecules like C60 and its relatives, known as fullerenes of Bucky balls.  The fullerenes have properties different yet again from diamond or graphite; for example, C60 is purple and can be dissolved in oily liquids.
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	Metals
	Nonmetals

	· Good electrical conductors and heat conductors. 

· Malleable - can be beaten into thin sheets. 

· Ductile - can be stretched into wire. 

· Possess metallic lustre. 

· Opaque as thin sheet. 

· Solid at room temperature (except Hg). 

· Metals ions are positively charged.
	· Poor conductors of heat and electricity. 

· Brittle - if a solid. 

· Nonductile. 

· Do not possess metallic lustre. 

· Transparent as a thin sheet. 

· Solids, liquids or gases at room temperature.

· Non-metal ions are negatively charged. 


Lattice of a salt – sodium chloride. 
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Elements, compounds, and mixtures

Element 

· consists of only one kind of atom, 

· cannot be broken down into a simpler type of matter by either physical or chemical means, and 

· can exist as either atoms (e.g. argon) or molecules (e.g., nitrogen). 

Compound 

· consists of atoms of two or more different elements bound together, 

· can be broken down into a simpler type of matter (elements) by chemical means (but not by physical means), 

· has properties that are different from its component elements, and 

· always contains the same ratio of its component atoms. 

Mixture 

· consists of two or more different elements and/or compounds physically intermingled, 

· can be separated into its components by physical means, and 

· often retains many of the properties of its components. 

