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Understandings: 

1. Explain how metallic bonds are formed. Mention electrostatic attraction.  

- Metals have a low electronegativity; therefore the electrons are held loosely. When metals 

are in their elemental state, the electrons will be delocalized and the atom form positive ions. 

Thus there is an electrostatic attraction between cations and delocalized electrons.  

The structure will be a lattice formed by cations with electrons wandering in between to hold 

the cations.  

2. State the factors that affect the strength of metallic bonds.  

-  

1. The charge of the cation will affect. The more the charge, the stronger the attraction will 

be between the nucleus and the electrons.  

2. The more number of electrons there are, the higher number of electrostatic attraction 

there will be.  

3. The size of the atom also plays an important role. The more shells it has, the more the 

nucleus will be shielded by inner electrons and weakens the attraction between delocalized 

electrons.   

3. Explain what alloys are, and how it has enhanced properties.  

- Alloy is a mixture of more than one metal (and carbon). This strengthens the lattice because 

the smaller metal can fit in the small spaces that the large ions form. And since the 

delocalized electrons are non-directional, meaning that they can bond in any direction (also 

malleable), then can form new metallic bonds with the added metal(s).  

Know some of the alloys. 

Steel Fe+C+other elements High tensile strength. Usually 

for buildings 

Brass Cu+Zn Instruments 

Nichrome Ni+Cu Heating wires, like toaster. 

This have high melting point.  
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Applications and skills: 

1. Explain electrical conductivity and the malleability of metals.  

- Both of these properties depend on the delocalization of electrons. Conductivity we know 

happens when the free electrons respond the voltage or the potential change of charges.  

Likewise, malleability is the electron’s ability to move when the lattice is under pressure. 

Electrons can configure their position to keep the metallic bonds between the metals intact.  

2. Explain the trend of melting points.  

- Melting points are determined by the strength of intermolecular force. The intermolecular 

force is determined by the metallic bonding.  

We have seen that the metallic bonding depends on charge of cation and number of 

electrons and the size. Therefore, melting point will decrease down the group and increase 

along the period.  

3. Explain properties of alloys in terms of non-directional bonding.   

- Metallic bonds essentially go in all directions. Since cations are immersed in a “sea of 

electrons”, the electrostatic attraction can happen everywhere in it.  

Indeed, that is why changing the location of electrons, applying pressure, or making them 

into a wire does not affect their bond. All the surrounding is a bonding place for the cation!  


