
Petroleum

Petroleum is a mixture of several different hydrocarbons; 
the most commonly found molecules are alkanes (linear 
or branched), cycloalkanes, aromatic hydrocarbons, or 
more complicated chemicals like asphaltenes. Each 
petroleum variety has a unique mix of molecules 
which defines its physical and chemical properties, 
like colour and viscosity.

The alkanes, also known as paraffins, are saturated 
hydrocarbons with straight or branched chains which 
contain only carbon and hydrogen and have the 
general formula CnH2n+2. They generally have from 5 to 
40 carbon atoms per molecule, although trace amounts 
of shorter or longer molecules may be present in the 
mixture.

The alkanes from pentane (C5H12) to octane (C8H18) 
are refined into petrol; the ones from nonane (C9H20) 
to hexadecane (C16H34) into diesel fuel and kerosene 
(primary component of many types of jet fuel); and 
the ones from hexadecane upwards into fuel oil and 
lubricating oil. At the heavier end of the range, paraffin 
wax is an alkane with approximately 25 carbon atoms, 
while asphalt has 35 carbon atoms or more. These are 
usually cracked (split) by modern refineries into more 
valuable products. 

The shortest molecules, those with four or fewer carbon 
atoms, are in a gaseous state at room temperature. 
They are the petroleum gases.

Depending on demand and the cost of recovery, these 
gases are either flared off, sold as liquefied petroleum 
gas under pressure, or used to power the refinery's 
own burners. During the winter, butane (C4H10) is 
blended into the gasoline pool in large quantities 
because butane's high vapour pressure assists with 
cold starts. Liquefied at pressures slightly above 
atmospheric, butane is best known for powering 
cigarette lighters, but it is also a main fuel source in 
many developing countries. Propane can be liquefied 
under modest pressure and is consumed in just about 
every application relying on petroleum for energy, from 
cooking to heating to transportation.

A ball and stick model of hexadecane
Source: Wikimedia Commons
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Two representations of octane, a hydrocarbon 
found in petroleum
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Petroleum chemistry

The cycloalkanes, also known as naphthenes, are 
saturated hydrocarbons which have one or more 
carbon rings to which hydrogen atoms are attached 
according to the formula CnH2n. Cycloalkanes have 
similar properties to alkanes but have higher boiling 
points.

Different representations of cyclohexane
Source: Wikimedia Commons

The aromatic hydrocarbons are unsaturated 
hydrocarbons which have one or more planar six-
carbon rings called benzene rings, to which hydrogen 
atoms are attached with the formula CnHn. They tend 
to burn with a sooty flame and many have a sweet 
aroma. Some are carcinogenic (causes cancer). 
Benzene, C6H6, is also known as benzol or cyclohexa-
1,3,5-triene. 

Different representations of benzene
Source: Wikimedia Commons

These different molecules are separated by fractional 
distillation at an oil refinery to produce petrol, jet fuel, 
kerosene, and other hydrocarbons. For example, 
2,2,4-trimethylpentane (iso-octane), widely used in 
petrol, has a chemical formula of C8H18 and reacts 
with oxygen exothermically to form carbon dioxide and 
water.

2C8H18(l) + 25O2(g)  16CO2(g) + 18H2O(g)  

Incomplete combustion of petrol or gasoline results 
in production of toxic by-products. Too little oxygen 
results in the formation of carbon monoxide. 

2C8H18(l) + 17O2(g)  16CO(g) + 18H2O(g)

Due to the high temperatures and high pressures 
involved, exhaust gases from petrol combustion in 
car engines usually include nitrogen oxides which are 
responsible for the creation of photochemical smog. 
Nitrogen oxides are formed by nitrogen and oxygen in 
the air reacting together under high temperatures as 
found in the exhausts of fossil fuel-burning engines in 
cars, trucks and in coal-fired power plants.
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DID YOU KNOW?

Photochemical smog is air pollution produced 
by the action of light on oxygen, nitrogen 
oxides and unburned fuel from car exhausts to 
form ozone and other pollutants.

This material was obtained from the website www.wikipedia.org. Learners - 
if you use any part of it you need to write it in your own words and include 
the following in your reference list: Wikipedia. 2010. Petroleum [Online]. 
Available: http://en.wikipedia.org/wiki/Petroleum [12 May 2010].

3D-hydrocarbon chains that make up petrochemicals.

Oil rig



































 







Source: Petroleum Agency of South Africa



 









       





       
        
      
         
  
       
         
     




        
   
       
 




       







          
      










      

        
      

    




       


         
    





       


    









 





 

 



 

 






 

The Deepwater Horizon oil spill was an oil spill in the Gulf of 
Mexico which f lowed for three months in 2010. Although the 
well has been capped, the impact of the spill continues. It is the 
largest accidental marine oil spill in the history of the petroleum 
industry. The spill stemmed from a sea-f loor oil gusher that 
resulted from the Deepwater Horizon drilling rig explosion on 
20 April 2010. The explosion killed 11 platform workers and 
injured 17 others. On 15 July, the leak was stopped by capping 
the gushing wellhead. By this time about 4,9 million barrels 
(780×103 m3) of crude oil had been released into the ocean. It was 
estimated that 53 000 barrels per day (8 400 m3/d) were escaping 
from the well just before it was capped. It is believed that the 
daily f low rate diminished over time, starting at about 62 000 
barrels per day (9 900 m3/d) and decreasing as the reservoir of 
hydrocarbons feeding the gusher was gradually depleted. On 19 

Deepwater Horizon oil spill September the relief well process was successfully completed 
and the federal government declared the well “effectively dead”.

The spill has caused extensive damage to marine and wildlife 
habitats as well as the Gulf’s fishing and tourism industries. 
Skimmer ships, f loating containment booms, anchored barriers, 
and sand-filled barricades along shorelines were used in an 
attempt to protect hundreds of miles of beaches, wetlands and 
estuaries from the spreading oil. Scientists have also reported 
immense underwater plumes of dissolved oil not visible at the 
surface. The U.S. Government has named BP as the responsible 
party, and officials have committed to holding the company 
accountable for all cleanup costs and other damage. After its 
own internal probe, BP admitted that it made mistakes which 
led to the Gulf of Mexico oil spill.
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Chevron up after 
power outage
Feb 21, 2006 20:11

Cape Town - The Chevron refinery in Cape Town 
is expected to resume full production by the end of 
this week after shutting down following a power 
failure on Sunday, the company said. “We already 
started producing on Sunday and we will be in full 
production by the end of the week,” Phumi Nhlapo, 
spokesperson for the refinery told Reuters. 

The refinery shut down early on Sunday during 
blackout that hit large parts of South Africa’s 
Western Cape Province, which includes Cape Town. 
Nhlapo said the refinery, which is the only oil 
refinery serving the Western Cape, had sufficient 
stocks to cover the shortfall. 



 





      
       
      



       
     


     
     



      
      














    
     
















 







Release Date: 06 May 2008 
Since the beginning of 2007, the petrol price in South 
Africa has risen by about 50%. This note sets out the 
mechanism used to determine fuel prices in South Africa 
and the reasons for the recent price increases.

Pricing mechanism 
The underlying principle used by the Department of 
Minerals and Energy in setting the price of petrol in 
South Africa is import parity. What this simply means 
is that the price is set based on what it would have 
cost if the product had been imported from the major 
export refinery in Singapore, the Arabian Gulf and the 
Mediterranean. Petrol is categorised as a commodity 
product and therefore there is very little difference 
between petrol of the same grade across the globe. 
Where competition exists, prices before taxes and 
levies are also very similar. Basing the local price on 
the import alternative or import parity price means local 
prices ref lect what is happening in global markets for 
petroleum products.

Price increase explanation 
While there have been signifi cant increases in the dealer 
profi t margin and taxes and levies, the principle cause of the 
higher price for petrol has been the higher cost of product due 
to rising international product prices and deterioration in the 
Rand/US$ exchange rate. 

Why is diesel so much more expensive than petrol? 
Although diesel and petrol are produced together from the 
same refi neries, they are very different products with different 
applications in the world economy. Typically, diesel is used 
in industries such as manufacturing, mining, heavy vehicle 
transport and as a heating fuel, although the use of diesel for 
private motorists is also growing. In contrast, petrol is used 
primarily by private motorists. Given their different uses, 
petrol and diesel have different demand patterns and, therefore, 
different prices. In economics, price is set at the point where 
demand and supply meet, and therefore, the higher demand for 
diesel has pushed up its price across the globe. It doesn’t cost 
more to produce diesel, but if the price didn’ t rise there would 
be a shortage in the global economy.

Executive briefing: explanation for the 
petrol price increase
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24 May 2010
BP plans to use heavy mud and cement to stop the 
breach, a manoeuvre called a top kill. Suttles said 
on the CBS Early Show the effort should start on 
Wednesday morning and they’ll know the same 
day if it works. BP said on Monday its costs for 
responding to the spill had grown to about $760m, 
including containment efforts, drilling a relief 
well to stop the leak permanently, grants to Gulf 
states for their response costs and paying damage 
claims. On Sunday, some brown pelicans coated 
in oil couldn’t f ly away on Barataria Bay off the 
Louisiana coast. All they could do was hobble. 
Their usually brown and white feathers were jet 
black, and eggs were glazed with a rust-coloured 
substance. 

2 June 2010
The oil has been spreading in the Gulf since the 
Deepwater Horizon rig exploded six weeks ago, 
killing 11 workers and eventually sinking.  Shares 
in British-based BP were down 3% on Wednesday 
morning in London trading after a 13% fall the day 
before. BP has lost $75bn in market value since 
the spill started with an April 20 oil rig explosion 
and analysts expect damage claims to total billions 
more.  

Gulf oil spill 
in the news









 



        
 



       
       
       


       
         
       
       


       
      

      











         
        



     


           














 

















 




        
        
        
  






        
         
 
    
        
     



       
       
      
         
  
   





 
    
       
       


   
        








 

 

 

 

 

 

 















 

 




 
 
 

 
 


 



 



                




















 














 



      
       
   
        
       
         
    
      
     


      

      
     
     



  



       
       




        

          
         
           
           
      
  


      









       

          
  
       
       
      

   
       
         





































 

        









   




       





      




     

        


        
      
         
         
        
         





       
       


         
   

     



       
       















 

 

 

 




















 





        
    
      




        

      
       
      


    
      
         
      






       

     

      
      
        



    
       
      
     
      
       
       






















  




 

  







 












































































































































































































































































































































































































 










































































 




       
         

 


       


    
        
  
      
       
     


       
      

       

      
        

       


       
        
      
     
        
     
      
       



        
       
        

        




       

         

       












       
        
        
        
     
          
       
        
       

      
       
        


       
  

  
      
      
       


   




 

Aircraft fuel threat 
05/02/2008
Cape Town - The Airports Company of SA (ACSA) 
says it is monitoring supplies of aircraft fuel 
available 
in Cape Town after a power outage last week caused 
a local refinery's aviation fuel plant to close down.

"As of today (Tuesday), we can confirm that we have 
seven days’ worth of aviation fuel supply in Cape Town, 
which means that normal f light operations will not 
be affected for the time being," Cape Town’s airport 
manager said.

The fuel consortium that supplied the airport was 
currently discussing the situation, and had undertaken 
to advise ACSA by Thursday morning at the latest of 
"what steps they have taken to restore fuel supply". 

According to Business Report on Tuesday, the 
process of restarting the knocked-out refinery fuel 
plant takes seven days. 

        
                
         
     


            
    
           



Sasol takes to the skies 
with the world’s fi rst 
fully synthetic jet fuel
21/09/2010

Lanseria, Johannesburg – Sasol, the world’s 
leading producer of synthetic fuels from coal and 
natural gas, today f lew the world’s first passenger 
aircraft exclusively using the company’s own-
developed and internationally approved fully 
synthetic jet fuel.

The fuel, produced by Sasol’s proprietary Coal 
to Liquids (CTL) process, is the world’s only fully 
synthetic jet fuel to have received international 
approval as a commercial aviation turbine fuel.

Sanctioned by the global aviation fuel 
specification authorities the jet fuel is the first fully 
synthetic fuel to be approved for use in commercial 
airliners. This marks a significant development in 
the adoption of clean burning alternate fuels for 
the aviation industry. The engine-out emissions of 
Sasol’s synthetic jet fuel, are lower than those from 
jet fuel derived from crude oil, due to its limited 
sulfur content. 
























 




 
  
 
   
 
 
 
            







   
             


              





















         














            
            
              
              





     




  


  
 

 

National oil company PetroSA would invest 
R80 million on the construction of a 200 
m3.h-1 seawater desalination plant, which 
would alleviate the impact of drought on 
the company’s Mossel Bay gas-to-liquids 
(GTL) refinery, as well as for the nearby 
communities. The desalination plant would 
be located at PetroSA’s logistics base, close 
to the Mossel Bay harbour, as there is already 

sufficient power supply to the base and as it 
is close to the refinery’s water supply line.

The plant would provide five million litres 
a day of treated water, which would, along 
with other water savings measures that had 
already been undertaken, be sufficient to 
satisfy PetroSA’s water requirements for 
operating the Mossel Bay GTL refinery. 

PetroSA invests R80m in desalination plant for Mossel Bay refi nery 
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Organic solvents

Organic solvents are used in many industries, notably 
those producing paint, inks, coatings, adhesives, 
cosmetics and pharmaceuticals. Solvents are used to 
dissolve other substances (solutes) without chemically 
changing them. This enables the solutes in inks, paints 
and other coatings to be spread over a surface. The 
solvent eventually evaporates, leaving behind only the 
solutes. In the cosmetic industry, for example, solvents 
allow the essential oils in a perfume to be dabbed on 
ear lobes. How a solvent works is that the molecules 
of the solute get mixed up with those of the solvent,  
provided the force binding the solute's molecules 
together is of similar strength to that binding the 
solvent's molecules. Since the strength of the binding 
force can vary greatly between different substances, 
there are dozens of solvents on the market.

Perfumes and cosmetics require high-purity solvents

Source: Mind over Matter, www.sasol.com

Solvents are used in paints and adhesives

Source: Mind over Matter, www.sasol.com

A fire dancer with Poi sticks dipped in kerosene

Kerosene (paraffin)

The name kerosene is derived from the Greek word keros 
which means wax. The word kerosene was registered as 
a trademark by Abraham Gesner in 1854, and for several 
years only the North American Gas Light Company and 
the Downer Company (to which Gesner had granted the 
right) were allowed to call their lamp oil kerosene.

It is also called paraffin (sometimes paraffin oil) in 
the UK, South East Asia and South Africa (not to be 
confused with the much more viscous paraffin oil used 
as a laxative, or the waxy solid also called paraffin wax 
or just paraffin); the term kerosene is used in much of 
Canada, the United States, Australia (where it is usually 
referred to colloquially as kero) and New Zealand. 

Kerosene is widely used to power jet-engined aircraft 
(jet fuel) and some rockets, but is also commonly used 
as a heating fuel.
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What about the environment?

Disposal of plastics

Plastics are light, cheap, corrosion-resistant, versatile, 
and can be dyed in any colour. These properties have 
made plastics so popular that they have replaced many 
conventional materials, such as paper and metal alloys, 
in commodity items. But it is the same properties that 
also present problems when we want to dispose of 
the plastics. Plastic litter is highly visible and can be 
seen where it has been discarded along the streets and 
roads, in the countryside and on the beaches.  

Contrary to popular belief, plastic packaging does 
not fill our landfill sites. Analysis of the waste stream 
shows that plastics represent only 7% by mass and 
11% by volume of all waste. Paper represents 38% by 
mass of the waste stream. The inertness of plastics 
makes them effective stabilisers in a landfill. 

There are more effective and economical methods 
of dealing with waste polymers than its disposal in 

Numbering plastics

The recycling process

In South Africa, the plastics industry took responsibility 
for the post-consumer disposal of plastics via the 
Plastics Industry Environmental Initiative, Enviromark, 
Petco, Buyisa-e-bag, the Polystyrene Packaging 
Council and various recycling and recovery projects. 
Wire cages are placed in communities and retail areas 
to collect plastics for recycling. Most recycled waste 
plastics come from plastics packaging, especially films 
and bottles. In fact 30% of plastics used for packaging 
is recycled. Products made from recycled packaging 
include refuse bags, building film, containers, buckets, 
dustbins and agricultural piping. 

Plastic materials are collected from various sources 
such as households, supermarkets, factories and 
garbage dumps. The collected materials are then sorted 
by type of plastic and colour, baled, and transported 

landfill. Polymers are hydrocarbons and they should 
make good fuels. Unfortunately the pollution from the 
incineration (burning) of plastics is high, and care must 
be taken not to release toxic fumes into the air. The 
obvious option is to recycle. 

Some plastics are more suitable for recycling than 
others. Thermoplastic cooldrink bottles made from 
PET can easily be heated at low temperatures to melt 
the polymer and remoulded into new thermoplastic 
products.

Each type of plastic needs specific recycling 
treatments, and to accommodate the recycling option, 
an international identifying system for packaging 
plastics has been introduced. Plastics are divided 
into seven groups, each with an identifying number 
inside the logo. These logos are moulded into the 
plastic, usually at the base of the article. This makes it 
easier to sort plastic waste for each type to be treated 
differently for recycling. 

This article was obtained from Sasol Group Services. Learners - if you use 
any part of it you need to write it in your own words and include the following 
in your reference list: UCT Chemical Engineering Schools Project. 2010. 
Chemical Industries Resource Pack. Cape Town.

to the plastics recycler. The recycler opens the baled 
plastics and feeds them into a granulator which cuts 
up the incoming material into flakes or granules. The 
granules then go through a washing plant to remove 
labels, residual contents and soil. After drying the 
granules, they are fed into an extruder where the 
dry granules are melted down. The molten plastic is 
then forced though a multi-hole screen and strings 
are formed. The strings are water-cooled in a bath, 
and chopped up into pellets by a revolving cutter. The 
pellets are bagged and sold to a factory that uses them 
to produce new plastic articles. 

PET polyethylene terephthalate

PE-HD high-density polyethylene 

PVC polyvinyl chloride

PE-LD low-density polyethylene

PP polypropylene

PS polystyrene

Others  e.g. multilayer plastics and other engineering 
plastics
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