Hydrocarbons

Problem 

How does covalent bonding in hydrocarbons result in so many compounds?  

How can we represent the hydrocarbons in the alkane, alkene, and alkyne series?

Theory

The carbon atom has four covalent bonds.  Because of this, carbon atoms link to other carbon atoms to form long branches.  Carbon also forms covalent bonds with hydrogen and other atoms.

The hydrocarbons consist only of carbon and hydrogen.  They are classified in series known as alkanes, alkenes, and alkynes.

Alkanes have the general formula CnH2n+2.  Alkanes are saturated hydrocarbons.  All bonds between carbon atoms are single covalent bonds – one pair of electron is shared in common.

Alkenes have the general formula CnH2n.  They are called unsaturated hydrocarbons because one of the bonds between carbon atoms is a double bond.  A double bond consists of two pairs of electrons shared by two adjacent carbon atoms.  It is called unsaturated because the double bond while quite stable, has the ability to attract other atoms to form additional compounds at the site of the double bond.  Thus ethylene (C2H4), can be converted to ethylene dibromide (C2H4Br2) when reacted with bromine.

Alkynes have the general formula CnH2n-2.  They are also unsaturated compounds.  One of the bonds between carbon atoms is a triple bond.  A triple bond consists of three pairs of electrons shared by adjacent carbon atoms.  The triple bonds are also quite reactive and can form additional compounds at the site of the triple bond.

The compound benzene (C6H6) which is ring structured has alternate single and double bonds in its basic molecule.  Benzene is the basic structure of an important branch of organic chemistry known as aromatic compounds.

Procedure 

In the model kit:

· Carbon is black. 

· Hydrogen is yellow. 

· Single bond is a wood stick.

· Double bond is two springs

· Triple bond is three springs

For each of the following compounds, draw a structural formula.  Then use the model kit to make the corresponding model.  Please note how the three-dimension model indicates a more realistic picture than the two-dimensional drawing.

Name  ______________________________             

Date ______________

I.  Alkane series (CnH2n+2)
Structural Formula





    Methane CH4


 Ethane C2H6                                                      Propane C3H8

Butane C4H10 
    





First Isomer                                                 
   Second Isomer
   Pentane C5H12       

First Isomer



Second Isomer



Third Isomer


II.  Alkene Series (CnH2n)

Ethene (ethylene) – C2H4.Ethylene is the first member of the olefin or unsaturated hydrocarbons that contains a double bond between two of its carbons.  First draw the structural formula and then construct the model.

III.  Alkyne Series (CnH2n-2)

Ethyne (acetylene) – C2H2. Ethyne is the first member of the acetylene series of unsaturated hydrocarbons that contains a triple bond.  First draw the structural formula and then construct the model.

IV.  Benzene Series (C6H6)

Many compounds are based on the formula of the compound benzene which has the following structure.  Construct this model of benzene.
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