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	1. Unit-2: Liquid Fuels
Prepared  by:
Ankur Sachdeva
Assistant Professor, ME
 


	2. What is Crude  Oil?
• The word petroleum originated from the Latin words,
Petra, meaning rock and oleum, meaning oil.
• Literally it means ‘Rock Oil,’ and can also be defined as
a non-renewable fossil fuel or oil that is found
underground.
• This is any naturally-occurring flammable mixture of
hydrocarbons found in geological formations such as
rock strata.
• Technically, the term petroleum refers to describe any
solid, liquid or gaseous hydrocarbons.
• It’s also known as ‘crude oil’ or ‘mineral oil.’
 



	4. Origin of Petroleum
•  Petroleum is scattered throughout the earth’s crust,
which is divided into natural groups or strata,
categorized in order of their antiquity.
• These divisions are recognized by the distinctive
systems of organic debris (as well as fossils, minerals,
and other characteristics) that form a chronological
time chart that indicates the relative ages of the earth’s
strata.
• It is generally acknowledged that carbonaceous
materials such as petroleum occur in all these
geological strata from the pre-Cambrian to the recent
times.
 


	5. Geological Time Scale
  


	6. Origin of Petroleum  Dilemma
Inorganic or Abiogenic Theory
Vs
Organic or Biogenic Theory
 


	7. INORGANIC THEORY
  


	8. Berthelot Theory
• In  1866, Berthelot considered acetylene the basic
material and crude oil constituents were produced
from the acetylene.
• Initially, inorganic carbides were formed by the action
of alkali metals on carbonates after which acetylene
was produced by the reaction of the carbides with
water.
 


	9. Mendelejeff Theory
• Mendelejeff,  who proposed that the action of
dilute acids or hot water on mixed iron and
manganese carbides produces a mixture of
hydrocarbons from which petroleum evolved,
described another theory in which acetylene
is considered to be the basic material
 


	10. Other Inorganic Theories
•  This hypothesis of petroleum origin without biology was
first proposed in 16th century by Georg Agricola, then in
19th century by Alexander (Prussian geographer), Dmitri
(Russian chemist), Marceline (French chemist) and re-
defined in 20th century by Cornell University physicist,
Thomas Gold.
• Supporters of this hypothesis argued that hydrocarbons
existed at the formation of the solar system and were
abundant in other Thomas Gold planets e.g. Saturn, Jupiter
• The theory argued that petroleum originated from limitless
pools of liquid primordial hydrocarbons at great depths in
the earth.
• These carbon-bearing fluids migrated upward from the
mantle where they slowly replenish the reservoirs that
conventional oil drillers tap.
 


	11. Abiotic Theory
• Other  hypothesis arose as a result of the Abiotic theory.
These include:
• i. Deep seated terrestrial hypothesis.
• Proposed by Dmitri Mendeleev, he postulated that metallic
carbides deep within the earth reacted with water at high
temps. forming acetylene.
• CaC2(s)+2H2O Ca(OH)2(s)+C2H2(g)
• ii. Extra terrestrial hypothesis.
• Proposed by Sokoloff, he based a cosmic origin to
petroleum origin. He postulated that hydrocarbons
precipitated as rain from original nebular matter from
which the solar system formed.
 


	12. Conclusions of Abiogenic  Theories
• Large amounts of carbon exist naturally in the
planet, some in the form of hydrocarbons.
• Hydrocarbons are less dense than aqueous
pore fluids and migrate upward through deep
fracture networks.
• Thermophilic, rock-dwelling microbial life-
forms are in part responsible for the
biomarkers found in petroleum.
 


	13. Biogenic Origin
• Petroleum  is a naturally occurring hydrocarbon mixture
but hydrocarbons that are synthesized by living
organisms usually account for less than 20% of the
petroleum.
• The remainder of the hydrocarbons in petroleum is
produced by a variety of processes that convert other
organic material to hydrocarbons as part of the
maturation processes generally referred to as
diagenesis, catagenesis, and metagenesis.
• These three processes are a combination of
bacteriological action and low-temperature reactions
that convert the source material into petroleum.
 


	14. Biogenic Theory
• Most  geologists view crude oil and natural
gas as the products of compression and
heating of ancient vegetation over geological
time scales.
• According to this theory, it is formed from
the decayed remains of prehistoric marine
animals and terrestrial plants.
• Over many centuries this organic matter,
mixed with mud, is buried under thick
sedimentary layers of material.
• The resulting high levels of heat (60˚C to
200˚C) and pressure cause the remains to
metamorphose, first into a waxy material
known as kerogen, and then into liquid and
gaseous hydrocarbons in a process known as
catagenesis.
• These then migrate through adjacent rock
layers until they become trapped
underground in porous rocks called
reservoirs, forming an oil field, from which
the liquid can be extracted by drilling and
pumping.
 



	16. Organic Theory
• During  the past 600 million years, incompletely
decayed plant and animal remains have become
buried under thick layers of rock.
• It is believed that petroleum consists of the
remains of these organisms, but it is the small
microscopic plankton organism remains that are
largely responsible for the relatively high organic
carbon content of fine-grained sediments like
shale that are believed to be the principle source
rocks for petroleum.
 


	17. Organic Theory
  


	18. Accumulation of Petroleum
•  Source rocks are rocks that
contain sufficient organic
material to
create hydrocarbons when
subjected
to heat and pressure over
time. Source rocks are usually
shales or limestones
• A reservoir rock is
a rock containing porosity,
permeability, sufficient
hydrocarbon accumulation
and a sealing mechanism to
form a reservoir from which
commercial flows of
hydrocarbons can be
produced.
• Cap rocks are relatively
impermeable rocks layers that
seal the top of reservoirs and
other geologic formations.
 


	19. Accumulation of Petroleum
  


	20. Composition of Petroleum
•  The largest source of liquid fuels is petroleum. The
calorific value of petroleum is about 40000 kJ/kg.
There are other supplements of liquid fuels such as
coal tar, crude benzol, synthetic liquid fuel made from
coal etc.
• Composition:
Carbon = 83.0 % to 87.0 %
Hydrogen = 10.0% to 14.0%
Sulphur = 0.05% to 6.0%
Nitrogen = 0.1% to 2.0%
Oxygen = 0.05% to 1.5%
Metals (Ni and V) < 1000 ppm
 


	21. Composition of Petroleum
•  Sulphur is present in the form of derivatives
of hydrocarbons such as alkyl-sulphides,
aromatic-sulphides etc.
• Nitrogen is present in the form of pyridine,
quinoline derivatives, pyrrole etc.
• Combined oxygen is present as carboxylic
acids, ketones and phenols.
• The ash of the crude oil is 0.1%.Metals e.g.,
Silicon, iron, aluminium, calcium, magnesium,
nickel and sodium
 


	22. Molecular composition
Molecular composition  of petroleum can be described in terms of
three classes of compounds:
• Saturates, aromatics, and compounds bearing heteroatoms (sulfur,
oxygen, or nitrogen).
• Within each class, there are several families of related compounds:
(1) saturated constituents include normal alkanes, branched alkanes,
and cycloalkanes (paraffins, iso-paraffins, and naphthenes.
(2) alkene constituents (olefins) are rare to the extent of being
considered an oddity,
(3) monoaromatic constituents range from benzene to multiple fused
ring analogs (naphthalene, phenanthrene, etc.),
(4) thiol (mercaptan) constituents contain sulfur as do thioethers and
thiophene forms,
(5) nitrogen-containing and oxygen-containing constituents are more
likely to be found in polar forms (pyridines, pyrroles, phenols,
carboxylic acids, amides, etc.) than in nonpolar forms (such as ethers).
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