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Chemical Composition
Major Hydrocarbon Components (C5 – C20)

Alkanes (CnH2n+2)
e.g., hexane, isooctane

Alkenes & Cycloalkanes (CnH2n)
e.g., isobutene, methylcyclohexane

Aromatics
e.g., BTEX

PAHs
e.g., naphthalene



Gas Chromatographic (GC) Separation



GC Analysis of Gasoline Vapours



GC Analysis of Gasoline (refined)



GC Analysis of Kerosene and Light 
Crude Oil



Fuel Types
Fuel Grade #Carbons BP Range

Gasoline  C4 – C12 0 – 225 ºC

Jet Fuel C12 – C18 150 – 320 ºC 

Diesel Fuel C12 – C20 150 – 400 ºC 

Lube Oil C20 – C40 350 – 500+ ºC

Crude Oil C2 – C100+ 0 – 700+ ºC



Fractional Distillation into Fuel Types 

Refining & Reforming
Cracking, Isomerization
Fuel Additives



Crude Oils



Gasoline Additives



Fuel Type Markers

Pb / TEL: pre 1990 leaded gasoline and 
current Aviation Gasoline

Mn / MMT: 1970’s – 2004 gasoline

MTBE: late 1990’s gasoline

Sulphur content in gasoline vs diesel

Benzene content in gasoline

Ca, Ba, Mg, Zn, P, etc. in lube oils



Alternate Fuels

Ethanol

e.g., typically E10

Fatty Acid Methyl Esters (FAMEs) 

e.g., biodiesel esters 

GTL / Paraffinic diesel fuel (from CH4)  



Physical Properties – MPs & BPs
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Physical Properties – Vapour Pressure 
(Po) & Water Solubility (Cw)

Size matters – small hydrocarbons are 
more volatile (i.e., higher Po)

Size matters – small hydrocarbons are 
more water soluble (i.e., higher Cw)

p’s matter – alkenes and aromatics are 
more water soluble (c.f. BTEX)



Environmental Fate & Distribution

Partition Constants 

Air-Water (Kaw)

Octanol-Water (Kow)

Sediment-Water (Koc or Kd)



Physical Properties

Compound Po Cw Kaw Kow Koc

Methylcyclo-
hexane

Isooctane

Benzene

Toluene

Naphthalene



Groundwater contamination by MTBE

[MTBE] < 20 ppb (taste/odour) health ? potential carcinogen not 
regulated (AWWA) 

20% of the groundwater in areas where MTBE is used
contaminated (USGS)

MTBE is highly water soluble low Kow, low sorbtivity to 
sediments



http://toxics.usgs.gov/definitions/lnapls.html

Non-Aqueous Phase Liquids (NAPL)
Light NAPLs – hydrocarbons, petroleum products

Dense NAPLs – chlorinated solvents







Attenuation and Transformations



Aerobic Microbial Degradation



Attenuation Reactions for Toluene





Summary

Complex Hydrocarbon Mixtures

Composition depends on source, refining 
(additives), ‘weathering’, degradation & mixing

Range of Physical-Chemical Properties

Migration & Attenuation depends on vapour
pressure, water solubility, partitioning (i.e., Kaw, Kow
and Kd)




