Bonding -- an Introduction

Valence, Ionic Bonding, Covalent Bonding, Metallic Bonding

Valence Electron Practice:

Draw the correct Lewis Structure for each below:


a)    Li


b)    Rb

c)    Mn

d)    Xe


e)    Te


f)    Ra


g)    I


h)    Ga


i)    Sn


j)    Bi


k)    Hg

l)    Po

Paired vs. Unpaired Valence Electrons
Paired valence electrons
◦Relatively 



◦


 to change

◦Don’t form 





◦Called 









.
Unpaired valence electrons

◦Have a strong tendency to participate in 






Draw the oxygen atom:

Ionic Bonding

·   



 of valence electrons

· Formed by a 


 & 



 ion

· ex. 

· The smallest unit of the compound is a 




.
Octet Rule – atoms gain or lose 




 until the valence shell is filled or empty; since valence shells are made of 



 sublevels, they can hold a maximum of 

 electrons (or 2 electrons for the 1st energy level)

More about Ionic Compounds

· Properties of ionic compounds:

·  






 at room temperature

· Conduct electric current in 




, but not 



 (ions not free to move)

· High 



 and 



 points

· Usually 



.  Mobile ions in solution create electricity –
 





Representing Ionic Bonds

Use Lewis Structures to show ionic bonding:


( Ms. Bloedorn will demonstrate on Bonding Practice WS.

The charge of any compound MUST be 



!!

Criss-Cross Basics

· Cross the numbers and drop the 



· Don’t write “1”

·  





 – 2:2 ( 1:1, 2:4 ( 1:2

Covalent Bonding

·  



 of valence electrons

· Formed by 







· ex.
· The smallest unit of the compound is a 



.

More about Covalent Compounds

· May or may not be 





. 

· Covalent compounds do not 





, as solids, liquids, or in solution.

· One exception – 



 conducts electricity and is a 


·   

 melting point

RULES for making covalent bonds:

· Place valence electrons around each atom.

· Move the electrons around the bonding elements so that the octet rule is obeyed (remember that H's "octet" is 2 electrons) - you may have single, double, or triple bonds

· Ms. Bloedorn will demonstrate.

Metallic Bonding

· Metals bond together with a 




 - electrons are not held by any 

 atom, but shared by 


.

· On the next slide, we’ll see a diagram of the “sea”.

Draw this:



Properties of Metals

· The “sea” of loose electrons allows the 



 and 




 metals, in particular, to have 





:
· Ex. 

· Properties of Metals:

·  



 at room temperature (except mercury), usually 
 

 melting and boiling points

·  



 – may be drawn into a wire

·  



 – may be flattened into sheets

· Good conductors of 




 as solids or liquids

Electronegativity and Type of Bond

· Electronegativity:  Measures the 




 of an atom for 
 



 in the covalent bond.

· How do you know if you have Ionic or Covalent Bonds?

· Step 1: 

· Subtract the electronegativities of the two atoms in the compound. 
 

 is the difference in electronegativity. 

Calculating Bond Type using EN

· Step 2:

· If the difference is smaller than 

 then the bond is 





.

· If the difference is between 


, the bond is 






.

· If the difference is 

 or larger then the bond is 




What type of bond is…

· H2 – 2 identical nonmetals – should be?

· ΔEN = 
· Hydrogen is 




.

· CO2 – 2 nonmetals – should be?

· ΔEN = 

· Carbon dioxide is 





.

· AsF3 – A metalloid and a nonmetal – should be?

· ΔEN = 

· Arsenic (III) fluoride is 




.

· NaCl – A metal and nonmetal – should be?

· ΔEN = 

· Sodium chloride is 




.
