








From Fuel Sources to Chemical 
Bonds







Energy as a Barrier to Reaction
• Activation energy – the energy necessary 

to initiate a reaction





History of US energy consumption by source, 1 EJ = 1018 J



Annual US energy consumption by source, 2002
‘other’ includes wood, waste, alcohol, geothermal, wind and solar



US petroleum product use, domestic production, and imports.  In 2002, 
more than 50% of total oil used in US is imported.



Sources of crude oil and petroleum products imported 
by US (August 2003)





The higher the number of 
carbons contained in the 
molecule, the higher the 
boiling point.

The most volatile 
components of the 
fractionating tower boil far 
below room temperature 
and are called refinery 
gases.





Newer Fuels and Other Sources
• Oxygenated gasolines –

blends of petroleum-
derived hydrocarbons 
with oxygen-containing 
compounds such as 
MTBE (methyl tertiary 
butyl ether) and ethanol.

• They reduce the carbon 
monoxide emissions, 
since fuel contains 
oxygen.



( ) ( ) ( ) ( )chlorophyll
2 2 6 12 6 2

glucose
6 6 6CO g H O l C H O s O g+ ⎯⎯⎯⎯→ +

( )6 12 6 2 5 2
glucose

2 2Yeast EnzymesC H O s C H OH CO⎯⎯⎯⎯⎯→ +

2 5 2 2 23 2 3 1367C H OH O CO H O kJ+ → + +





The Case for Conservation



The Case for Conservation


