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Figure 6.5 Cross-sections through (a) Jupiter and (b) Satum. 
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BOX 6.2 METALLIC BONDING 

A simple picture of a metal such as aluminium, familiar to us on Earth, is of an 
orderly set of positively charged ions surrounded by electrons, which are 
shared. Imagine some aluminium ions arranged as in Figure 6.6. 

Figure 6.6 Aluminium 
ions (AI3+) arranged as 
though in a crystal of 
aluminium. The electrons 
'lost' from the atoms 
wander freely through the 
solid. 

Now, the most common ion formed by aluminium is AP+, in which the 
aluminium atom has lost three electrons. Suppose the lost electrons are allowed 
to wander freely about the crystal. You may recall that two atoms can form a 
chemical bond by sharing electrons. Tn our picture of aluminium, the freely 
wandering electrons are shared by all the ions in the crystal , and thus serve to 
bond together all the ions. This sharing of electrons by a whole crystal 
constitutes metallic bonding. The electrons are responsible for many of the 
characteristic metallic properties of elements such as aluminium. [n particular, 
they can move through the solid and, because they are electrons, they carry 
negative electrical charge with them. A moving electrical charge is an electric 
current, and so metallic bonding leads to electrical conductivity . 

• 	 Aluminium is a solid at everyday temperatures and pressures, but there is 
one common liquid metal found at the Earth 's surface. What is it? 

:J Mercury (Hg). You may have a mercury thermometer or barometer at home. 

In liquid mercury, the situation is similar to that shown in Figure 6.6 except 
that because mercury (Hg) is a liquid, the ions are not so ordered (Figure 6.7). 

Figure 6.7 Mercury ions 
(Hg2+) arranged as though 
in liquid mercury. The ' lost' 
electrons are free to travel 
through the liquid, but the 
arrangement of the ions is 
less regular than in solid 
aluminiLUTI. 
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Figure 5. A phase diagram for hydrogen, showing the domains of liquid metallic and 
molecular hydrogen (the main components in Jupiter and Saturn), as well as 
approximate interior temperature profiles for the Jovian planets . Color shading 
indicates where helium "rain-out" may occur, a zone where a solar-composition 
mixture of metallic hydrogen and helium cannot exist in equilibrium. 
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