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 All the metal atoms contribute their valence electrons to form a “sea” of electrons. 

The valence electrons of the bonding metallic atoms are not held by any specific atoms, and they are free to 
move, they are often referred to as delocalized electrons. 

The attraction of a metallic cation for delocalized electrons is called metallic bond. 
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Property Explanation 

Melting points vary 

Mercury is a liquid at room temperature (low melting point), but tungsten has a melting 
point of 3422°C. 

The cations and electrons are mobile, so it does not take much energy to move past 
each other. 

High boiling points It requires much more energy to separate atoms completely from the lattice. 

Good conductors The movement of mobile electrons around positive metallic cations freely. 

Luster (shiny) Delocalized electrons interact with light, absorbing and releasing photons. 

Malleability-
Ductility-Durability 

Metal ions can move through delocalized electrons. 

Metallic cations are strongly attracted to the electrons and are not easily removed. 

Hardness - strength 

Transition metals are strong and hard while alkali metals are soft. 

Transition metals have more delocalized electrons (s and d electrons), but alkali metals 
have only one delocalized electron 
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An alloy is a mixture of elements that has metallic properties. 

Substitutional alloys Interstitial alloys 

Some atoms in the original metallic solid are replaced 
by other metals of similar atomic size. 

When the small holes in a metallic crystal are filled 
with smaller atoms. 

Sterling silver is an example where copper atoms 
replace some of the silver atoms in the crystal. 

Carbon steel is an example where holes in the iron 
crystal are filled with carbon atoms. 
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Polar nonpolar 

Molecule is asymmetric. 
It has lone pairs of electrons on the central atom 

Molecule is symmetric. 
No lone pairs of electrons on the central atom 
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The Kinetic-Molecular Theory 

• Gases consist of small particles that are separated from one another by empty space. 

• The particles have no attractive or repulsive forces. 

• Gas particles are in constant, random motion. 

• Particles move in a straight line. 

• Collisions between gas particles are elastic (no kinetic energy is lost). 

• The total kinetic energy of the two particles does not change. 

• All particles do not have the same kinetic energy (different velocity). 

• Temperature is a measure of the average kinetic energy of the particles. 

• The constant motion of gas particles allows a gas to expand until it fills its container. 

• Gases have low density. much space exists between gas particles. 

• Gases can be compressed as there is an empty space between the particles. 
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Molar mass CO2 = 44 g/mol 

 

 

 

22.4 L   3.72 L   1.00 L   6.02 L 
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Molar mass H2 = 2 g/mol 

Molar mass Kr = 83.8 g/mol 

Molar mass C2H4 = 28 

g/mol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

    

Molar mass Helium = 4 g/mol 
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0.750 L  1.40 L   0.375 L  2.85 L 

 

𝑃1𝑉1𝑛1𝑇1 = 
𝑃2𝑉2𝑛2𝑇2 
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MPV = mRT      MP = DRT 

M is molar mass, m is the mass, D is the density 

 

 

17.8 g   8.9 g   26.7 g   13.5 g 
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 Ideal gases(follow kinetic molecular theory) Real gases(deviate from ideal) 

Particles 

behaviour 

Particles take up no space Particles have volume 

No attraction or repulsion There are intermolecular interactions 

Collisions between particles are elastic Collisions are not elastic 

Conditions 

High temperature Low temperature 

Low pressure High pressure 

Nonpolar Polar 

Small particles(low molar mass) Large particles(high molar mass) 
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Molar mass NaHCO3 = 84 g/mol – R= 0.0821 L.atm/mol.K 


