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Combustion
Combustion of hydrocarbons: burning of hydrocarbon in presence of oxygen gas producing heat, carbon dioxide and water.  ALWAYS EXOTHERMIC!
1. complete combustion occurs when there is sufficient oxygen available
a. CxHy + O2 ( CO2 +H2O

b. CxHyOz + O2 ( CO2 +H2O

c. CwHyNz + O2 ( CO2 +H2O + NOx
d. CwHySz + O2 ( CO2 +H2O + SOx
e. complete combustion = blue flame
f. combustion reactions are also redox reactions because the oxidation states of carbon and oxygen change

i. Carbon is oxidized

ii. Oxygen is reduced
2. [image: image2.wmf]incomplete combustion occurs when there is insufficient oxygen available
a. CxHy + O2 ( CO +H2O

b. CxHy + O2 ( CO +C + H2O

c. incomplete combustion = smoky, yellow flame

d. Incomplete combustion forms carbon, carbon monoxide, and other hydrocarbons that didn’t completely burn
e. The black soot is carbon and the yellow flame comes from glowing carbon atoms

f. CO is toxic for humans b/c it binds to hemoglobin in blood like oxygen – but unlike oxygen, it is never released and can cause suffocation if enough sites on the hemoglobin molecule are blocked.
g. Unburned hydrocarbons react with other molecules in the air (like NO2) and make ozone which is also toxic for humans to breath. 

h. Particulates in the air from unburned hydrocarbons can also impair breathing ability.

3. How to balance combustion reactions
a. Balance the carbons

b. Balance the hydrogens

c. If you need an odd number of oxygens, double all coefficients

Example

1. _____ C4H10 + _____O2 ( __4___CO2 + _____H2O

2. _____ C4H10 + _____O2 ( __4___CO2 + ___5__H2O

3. Need 13 oxygens – so give O2, coefficient of 13 and double all other coefficients

___2__ C4H10 + __13___O2 ( __8___CO2 + __10___H2O

