
�e fascinating world
of petroleum

If you haven’t noticed, petroleum has become not only 
our main source of energy to generate heat, electrici-

ty and transport from one place to another. But also, from 
petroleum, we obtain the essential raw materials to produ-
ce thousands and thousands of products. Simply consider 
the cover of this book, the ink with which it is printed, the 
chair you’re sitting on, the wires that conduct the electricity 
that lights that bulb you’re reading with, artificial light itself, 
from lightbulbs, would not be possible without petroleum. 
There wouldn’t be any tires for cars or buses, nor gasoline 
either. You wouldn’t have your records, your movies, medici-
ne, balloons, nor balls to play sports, even though some pro-
ducts can be manufactured with other raw materials, today, 
they are made from compounds extracted from petroleum. 
Looking at it from this perspective, petroleum seems to have 
endless possibilities. Would you like to know what’s behind 
this mix of hydrocarbons, that comes from the depths of the 
earth and that has been the protagonist of so many funda-
mental changes to our way of life? Take a peek –in twelve 
chapters– into the fascinating world of our most important 
source of energy.

Gloria Valek Valdés is a communications professional, his-
torian, and science journalist with a degree from UNAM 
And from the University of Cambridge in England. She’s the 
author of eleven books, six of them, for children. 
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I. From the Core 
    of the Earth
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After several days of intense search, 
at more than 500 meters of depth, 
the workers started hearing a strange 
noise, a roar that came from the core 
of the Earth, and got louder as sec-
onds ticked by. Terrified they threw 
away their tools and ran in terror from 
the place. They had run just a few me-
ters when an explosion knocked them 
from their feet, an explosion simi-
lar to a powerful bomb or a volcano 
awakening and suddenly erupting. 

But it was nothing like that; it was 
actually a stream of transparent gas, 
that was coming out from a hole from 
earth itself with such force that all 
their drilling instruments and equip-
ment went flying in the air; hours lat-
er, the gas had darkened and black oil 
was spurting from the hole: they had 
just found a hydrocarbon reservoir, 
a petroleum well. This happened the 
morning of February 10th, 1916; in 
Pozo Cerro Azul Number 4, which 
would go down in history as one of 
the most productive Mexican res-
ervoirs in the planet (approximately  
41 335 daily cubic meters of crude oil, 
equaling 260 thousand daily barrels).
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II. Legendary 
 Inhabitant

This story didn’t start there; it started 
millions of years ago, when Earth 

was almost completely covered in water, 
and in this water, just like in the present, 
infinitesimally small beings used to live, 
similar to snails, algae and worms. 

In the past, same as now, these in-
finitesimally small organisms used 
to be food for other larger animals; 
many of these organisms fell to 
the bottom of the ocean, just like 
many species of fish. In time, these 
remains of plants and algae got 
covered in mud and got buried 
under layers and layers of earth. 

Throughout millions of years, 
these layers of earth hardened, 
becoming rocks. The remains of 
these infinitesimal animals and 
plants began their transformation, 
caused by pressure, heat as well as 
water and oxygen, into a dark liquid, 
thick and oily known today as petro-
leum. Mixed with mud and sand, petro-
leum started settling on rocks, and grad-
ually filtrating into porous rocks until 
finding impermeable underground layers. 
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This is not all. Earth is an active planet, its core 
in continuous motion (though most of the time 
we don’t notice). Some sections of that earth core, 
that were under the ocean, emerged to form the 

present continents, with their beautiful 
landscapes, plains and mountains. 

And so, petroleum remained 
deeply buried, in some 

regions a few kilome-
ters deep from the 

surface (in some 
cases from 500 

to 8 thousand 
meters). 

Dazzling Findings
There are many theories on the 
origin of petroleum. Of all of 
them, the most accepted one 
says that petroleum formed 
when the plants and animals 
that populated the earth 550 
million years ago, decomposed 
-under enormous pressures 
and high temperatures- bur-
ied deeply underground. (It is 
estimated that our planet is 4 
thousand 500 million years old).



Mother rock 
fragment
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III. Where is it?
Petroleum is stored in underground 

deposits in both continents and seas. 
These petroleum deposits, that also con-
tain salt water and gas, are located be-
tween certain layers. At times, petroleum 
is found close to the surface, just below the 
earth. In these cases it is a product of de-
posits uncovered by erosion or soil abra-
sion, or dripping or filtrations; what we 
call “Chapopotera”: a shallow reservoir.  

Petroleum is generated inside a rock 
(called mother rock), where it goes 
to other rocks and gets deposited and 
stored: this place is called a trap. It is a 
reservoir, which means a concentration 

of gas, petroleum and water. Initially, 
petroleum is mixed with water; and as 
time goes by, water gets concentrated 
below; petroleum is in the middle and 
usually natural gas accumulates at the 
top layer.

Most oil fields in the planet 
are known as super giants, 
because they contain 
most of the petroleum 
discovered by mankind.
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IV. More than
 a Story

The formation of petroleum happened 
millions of years ago, when human 

beings were not even a species on earth. 
Some ancient civilizations discovered pe-
troleum; they called it bitumen and they 
used it to glue rocks and bricks together 
during construction, or to protect ships 
from moisture, to grease their animal furs 
and even as medicine, to relieve muscle pain; 
and as incense for religious ceremonies. 

Some cultures, such as the Persians, 
used it as a powerful weapon of war: sol-
diers used to burn their enemies throwing 
spears with their tips smeared in petro-
leum oil and lighted with fire. others, such 
as the Egyptians, used it to lubricate and 
soften animal furs.
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There are also some legends the tale 
of the ancient use of petroleum. The fa-
mous traveler, Marco Polo, for example, 
who found in Asia a sprint that pro-
duced oil that was good to burn and that 
was used to cure skin diseases on cam-
els. Native Americans use petroleum to 
strengthen their muscles and protect 
their canoes. more recently, in various 
regions of earth, it was used as a fuel, 
and as a source of light.

Massive petroleum exploitation didn’t 
happen until an adventurer, known as col-
onel Drake, thought about drilling earth 
with the same tools used to drill salt res-
ervoirs, and to find out whether petro-
leum could be obtained from the depths. 
Luck and tenacity were on his side  and on 
August 28, 1859, in Pennsylvania United 
States, he extracted petroleum at a depth 
of 20 meters.

To make petroleum more useful and 
manageable, someone thought about 
heating it up and once evaporated, the 
substances that made it so thick would 
separate. This is the way kerosene was 
initially produced (which by the way, in 
Greek means wax), to be bottled and sold 
in stores and pharmacies.

* Fuel is a material used to generate 
heat. It is the most important element 
needed for an internal combustion en-
gine to function.

* After the second Industrial Revo-
lution, during the XIX century, and 
because of the growing need of fuels, 
charcoal started replacing wood; then, 
vegetable charcoal or coal was replaced 
by coke, which is a byproduct of petro-
leum, and finally, it was replaced by pe-
troleum and its byproducts.

* A petroleum barrel, is the unit of 
measure that is used in America and 
is equivalent to 159 liters. Elsewhere 
in the world, the unit of measure for 
petroleum is tons.
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Mexico, Country of 
petroleum
Before the arrival of the Spanish into Mexico, pe-
troleum used to be produced from oil fountains or 
holes, on the surface. It was used to build, to glue, 
and to heal; even the petroleum found in lakes or 
puddles used to be chewed, to clean one’s teeth, 
to paint sculptures and during religious ceremo-
nies. During the colonial times, there are very few 
records about petroleum applications in the new 
Spain, but when Mexico started becoming an in-
dependent country, petroleum was already known 
and appreciated. Maybe, the first true successful 
extraction happened in 1862 when an engineer 
drilled close to Tepeyac hill, in the valley of Mex-
ico, and streams of water mixed with oil spurted 
from the earth. Decades later, Mexico’s petroleum 
wealth was already famous around the world, and 
so, several foreign companies came to the coun-
try and started drilling and searching for petro-
leum reservoirs, with enormous success by the way. 

During the first decade of the 20th century, once 
several petroleum-rich spots had been discovered 
around the world, the oil industry finally took 
form. In our country, large scale exploration start-
ed in 1901, in San Luis Potosí. Nine years later, a 
1910, Mexico was already selling the petroleum 
that exceeded the country’s needs, and new reser-
voirs were found, and one decade later, it was one 
of the most important petroleum producers in the 
world. The problem was that, during that time, 
very little profit, only 3% (which is 3 pesos of ev-
ery 100 pesos), remained in the country; every-
thing else was taken away by foreign companies. 
Facing the situation, the Mexican government 
decided to take up absolute control of all the pe-
troleum in the country. And on March 18, 1938, 
the petroleum industry was expropriated. Which 
means, that the Mexican petroleum became ours. 

Chapopote 
(hot asphalt)

The word 
chapopote (hot 
asphalt) comes 
from the náhuatl 
words chiahuatl 
which means 
dope and poctli 
which means 
smoke. 
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Using petroleum became popular with 
the invention of the kerosene lamp. Gaso-
line, was originally a byproduct obtained 
from distilling kerosene, who’s demand 
increased considerably with the industrial 
production of automobiles, an invention 
that would forever change our methods of 
transportation.

Many petroleum and gas reservoirs 
were discovered during the 20th century 
in various places of the planet. Other ap-
plications were discovered for these res-
ervoirs that would not only produce heat, 
because they burn easily, but also as raw 
materials to manufacture thousands of 
products. 

In 1886, the German inventor 
Karl Benz (1844-1929) built 
the first car that moved using 
gasoline. Mass production 
of these type of cars began 
in 1922 with the famous “T” 
model, manufactured by 
Ford. It caused gasoline to 
become enormously impor-
tant -a petroleum byproduct- 
used as fuel. 
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V. What does
 it look like?
Colorful
Petroleum can be found in vari-

ous states in different colors; it can 
be solid like some kind of tar or as 
dark oil, smelly, thick, opaque, orange, 
green, amber, black or yellowish; as a 
gas it doesn’t have any color or smell.

From a chemical standpoint, it’s com-
posed by hydrogen and carbon. Though 
its composition varies from one reservoir 
to the next, petroleum contains carbon, 
hydrogen, oxygen, nitrogen, sulfur and 
very small portions of some metals such 
as vanadium and nickel. To remember 
the components of petroleum, we make 
reference to the word CHON (C for car-
bon, H for hydrogen, O for oxygen and N 
for Nitrogen). Other components may be 
found in lesser proportions.

Petroleum is a fossil fuel; which means 
that it’s a product of dead organisms, of re-
mains of plants and animals. By being com-
posed basically by carbon and hydrogen, it’s 
a mix of hydrocarbons that is suitable to be 
burnt to produce heat, generate steam and 
then electricity. It is considered a non-re-
newable energy source because once it runs 
out, it will take millions of years to form 
again, and this will happen only if favorable 
conditions present themselves once again.

Energy 
conversion

Energy can manifest in many 
ways. Some kinds of energy 
may transform into others; 
The ones we know bet-
ter our light, heat and 
electricity. Change 
or conversion from 
one form of ener-
gy into another 
happens con-
tinuously in na-
ture. For exam-
ple, when you 
rub your hands, 
you can feel the 
heat building up. 
You’re converting 
mechanical ener-
gy by rubbing your 
hands, into heat energy.
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The word comes from two Latin words, petra and oleum, meaning 
rock oil, or stone oil, because the Romans, who named it, used to think 
it came from the rocks.

Petrology is the study of rocks, their origin and composition.

T h e r m o e l e c t r i c

Every year approximately 1.3 billion 
kW per hour of electric power are 
produced on earth; surely this fig-
ure won’t mean anything to you, 
but it’s equivalent to keeping a 100 
W lightbulb on for 1500 million years.
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From families to families
Petroleum is a mix of hydrocarbons grouped into three great 

families of compounds: paraffins, which include methane gas and 
the substances that conform gasoline and oils; martens, such as tars 
and aromatic hydrocarbons, such as benzene, from which more 
than 80 000 different products can be produced.

Natural gas is a mix of hydrocarbons 
that has the same Origin ask petroleum. 
It’s stored in the core of the air, there-
fore it’s extracted by means of drilling 
wells. In some reservoirs it’s dissolved in 
petroleum, in others it’s above it, and in 
others it’s by itself. It is also a fossil fuel 
that’s mostly composed of methane, 
in addition to ethane, propane, bu-
tane and heavier hydrocarbons such 
as pentane and small amounts of nitro-
gen, oxygen, carbon dioxide and sulfur 
and water compounds. When it con-
tains sulfur, it has an unpleasant smell.

When production began, the usefulness 
of natural gas was unknown, therefore 
it was burnt without being used both in 
wells and platforms. Today, it’s a very 
important fuel, second place only to pe-
troleum. The largest producer of natural 
gas is Russia, although, it’s produced in 
large amounts in the Netherlands, Unit-
ed States and Canada. As for the rest 
of the American continent, the main 
producers are Venezuela, Bolivia, Trini-
dad and Tobago, Argentina and Mex-
ico. Just like petroleum, natural gas is 
an essential raw material for industries.
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VI. The Search
One of the single most interesting activi-

ties of the petroleum industry is explo-
ration. Nowadays, it’s done through exhaus-
tive research and testing, whose purpose 
is to determine the existence and precise 
location of petroleum and gas reservoirs.

The first petroleum seekers, possessed 
an amazing spirit of adventure, because 
this activity entailed great risk, thrill and 
entering into the unknown. Without pres-
ent-day knowledge and technology, those 
pioneers were the ones that –by discov-
ering the first reservoirs– thought and 
invented the first drilling techniques, on 
which the modern petroleum industry is 
based.

As time went by, methods to find petro-
leum have changed enormously, and for 
all of our fortunes, they have become more 
precise, reliable and safe. Today, before 
drilling a well, private and government 
companies try to make sure that there ac-
tually is petroleum at the site.

In the past, from every 10 wells drilled, petro-
leum was found only in one. Today, drilling is 
safer and more precise than ever.
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The clues 
Without leaving anything to chance, to-

day, exploration is divided into three im-
portant stages or clues: reconnaissance and 
terrain analysis, or petroleum potential 
evaluation; location of exploratory wells 
and results analysis, all of these stages have 
to happen before scheduling drilling.

Among the most important methods 
used, are geologic ones, as well as the use 
of photographs and satellites. By means 
of geochemical methods it’s possible to 
detect gas petroleum residue dissolved 
both in water and in rock samples. To 
find petroleum, phenomena such as seis-
mic waves, gravity and magnetism are 
also tested. Aided by specialized equip-
ment: depth, distance and pitch are cal-
culated for the various rock layers. Con-
trolled waves are emitted, which bounce 
with underground layers, allowing us to 
determine whether holes or orifices ex-
ist, depending on their depth (traps), that 
could contain petroleum.

With the help of satellite photographs, 
we are able to locate failures or defects on 
the core of the earth. It is in these regions 
where these failures are detected and have 
the highest probability of finding petro-
leum, specially if they are sites that used 
to be covered by water millions of years 
ago. It’s also probable to find petroleum 
in places where gas deposits have been 
found before.

* One of the most effective ways 
to obtain data from the core of the 
Earth is through seismology, which 
consists on creating seismic waves 
or disturbances on the surface. 
This waves are transmitted and re-
flected on the various layers of the 
subsoil. The signals are recorded 
and processed using present-day 
computers. With these signals, we 
obtain seismic sections that rep-
resent the different layers of the 
subsoil. After this stage, rocks with 
possibilities to contain hydrocar-
bons are identified. Maps are sub-
sequently produced where drill-
ing is recommended.

* Before drilling, we evaluate the po-
tential of the explored area based 
on the quantity and quality of or-
ganic materials detected in rocks, 
in addition to the types of oil found 
on the surface or surrounding fields.
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The information captured by the satellites  
orbiting a round the earth is used for re-
search purposes and to support the search 
of petroleum reservoirs.
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VII. The greatest 
 challenge: Finding it

Generally, petroleum is buried deep, 
either on solid ground or under 

the sea. To extract it, we need to drill 
many meters, and we do it with special 
equipment.

Finding and extracting petroleum is 
our goal and our most important chal-
lenge. Initially, the technique used to 
drill was using cable and tools, which 
basically was penetrating through a rock 

layer with a sharp and heavy cutting tool, 
connected to the end of a cable. The idea 
was to drop this tool and let it drop over 
and over again until the tool reached the 
necessary depth. This technique, which 
used throughout the beginnings of the 
petroleum industry, was replaced several 
decades ago by rotating drills, which are 
more efficient and safe, and consist on a 
metallic instrument, spinning forcefully, 
drilling the earth, a drill.
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Petroleum production
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On land
To drill a petroleum reservoir, we first 

build a platform to support our machin-
ery and our pipes. Then we put together a 
solid steel structure of great height, which 
is our drilling tower whose purpose is to 
both raise and lower the tools that we use 
to drill our well. 

The first towers used to be wooden 
structures; nowadays they are made of 
steel, much more resistant and safe and 
able to withstand both the rigors of a 
drilling operation, and the weight of tools 
and pipes.

Today, we have drills with metallic ac-
cessories to drill soft rock. For hard rock, 
we use drills with synthetic diamond in-
serts. Normally, on land platforms, drilling 
is done vertically. On offshore platforms, 
the first well is drilled vertically, and sub-
sequent ones, (between 7 and 11 depend-
ing on the type of platform) are drilled 
with some degree of inclination or pitch. 
Nowadays, horizontal drilling is becoming 
increasingly frequent.

* Most people have the idea 
that petroleum comes out of the 
ground like a fountain once it’s dis-
covered, the way it used to hap-
pen during the beginnings of the 
oil industry. Today, nothing could 
be further from the truth, to pre-
vent it from coming out like a foun-
tain, from the moment drilling be-
gins, an array of heavy equipment 
is placed on the mouth of the well 
with various valves known as pre-
venters.
* When petroleum is found, other 
wells are drilled around the explor-
atory well, in order to determine the 
limits and extension of the reservoir 
and also to calculate the amount 
of hydrocarbons that it could con-
tain, as well as their quality.
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Depending on the depth of the reser-
voir, drilling is done in stages, and at the 
end of each stage, a pipeline is cemented, 
called liner. Then, we install a production 
rig or mechanism through which petro-
leum or gas will come to the surface. This 
is controlled by valves and gauges. 

If the natural pressure is not enough for 
petroleum to raise, then we need to extract 
it using pumps. When petroleum, gas and 
water come out to the surface, they sepa-
rate; if there’s a minimum amount of gas, 
it’s burnt right there; if it’s a considerable 
amount of gas, we use pipelines to send it 
to a gas processing plant where we obtain 
liquid products and dry natural gas that 
we send through pipelines to consump-
tion points.

Christmas tree
It’s the name of the array of valves and 
tubes that control the flow, pressure 
and volume of an oil well. 

Today’s marine petroleum industry 
applies several techniques, equipment 
and materials: from complex submers-
ible equipment and pipelines, to com-
puter equipment on land. 



1 
Fixed platform

2
Flexible Tower

3
Mini-Leg  
platform

4
Submersible Tension 

Platform
5

Tension Leg  
Platform

6
Underwater  

systems

7
SPAR  

Platform
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Sea dogs
The search for petroleum in the ocean started when some 

petroleum companies noticed the wealth the ocean held in 
its depths. The first platforms used to be simple and were 
placed on supports on the bottom of the sea, at shallow 
depths. Now, these gigantic structures, are part of the coast-
al landscape of more than 75 countries.

There are different types of platforms. The most common 
is the self-raising platform, which is towed to the production 
site. Once the exact spot is located, supports our lowered to 
hold it, reaching down to the bottom of the ocean and the 
platform is raised by hydraulic jacks above the waves. Sub-
mersible platforms are towed to the spot, and just as their 
name entails, they submerge their supports until they touch 
the bottom of the ocean. Submersible platforms operate 
on supports, placed on the bottom of the ocean or float on 
shallow waters, and drilling ships, capable of drilling great 
depths, they can be either towed or can be self-propelled. 
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VIII. Fantastic... Voyage?

Extracting petroleum is just but one 
of the first stages. Once extracted, we 

transport it using tanker ships and/or long 
pipelines to refineries and plants where it 
will be transformed for various uses: from 
oils, waxes, and gasoline to basic petrochem-
ical products that are the raw materials that 
we use in our everyday lives, such as plastic. 
medicine, disks, film, perfume, medicines 
and explosives, just to mention a few. 

Natural gas is transported in pipelines. 
When we need to transport it through the 
ocean, first we have to liquefy it at very low 
temperatures (-161°C) and then use tank-
ers, with double-layered hulls, constructed 
with materials that are able to withstand 
these temperatures. 

In the past, petroleum was stored in 
barrels and transported over short and 
long distances using mules, carriages, 
barges and trains. Now, it’s transported 
directly from the wells and platforms to 
transformation centers inside pipelines 
and enormous tankers, over oceans, great 
lakes and rivers. Petroleum vessels that are 
very large are known as supertankers, they 
pump petroleum directly to deposits lo-
cated at the ports.

These sophisticated vessels are equipped 
with state of the art radar, sonar and com-
passes that mitigate risks ensure prob-
lem-free voyages.

The gas pipeline from Siberia to Western Europe 
was finished in 1983; it was used to market nat-
ural gas from the old Soviet Union. Today Russia 
owns the largest natural gas reserves in the planet.



The Mexican petroleum fleet

In Mexico, the petroleum fleet was, for many years, the same fleet 
that foreign companies used when they started this industry in our 
country. In 1965, we bought new equipment and we hired shipyards 
from other countries to build newer and more appropriate vessels; 
we bought tugs, motorboats, dredges, barges and other types of 
vessels. Little after that, we built some more ships in Mexican ship-
yards, in Mazatlan and Veracruz among others. Today, Pemex, the 
Mexican oil company, owns more than half of the entire fleet that 
is the merchant navy in the country, in addition to helicopters and 
other aircrafts to transport equipment and personnel.
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IX. A thousand possibilities for  
petroleum: refining

Even though it would seem to be a mys-
terious process, refining is based purely 

on scientific knowledge. 

In this process, crude oil is transformed 
into fuels (Gasoline, kerosene, diesel) into 
a great variety of lubricant oils and various 
compounds that are essential to manufac-
ture raw materials and many products es-
sential to us.

Cities from another world
Let’s imagine The place where this whole 

process happens; the place where the hy-
drocarbons of petroleum are decomposed, 
separated and me combined and convert-
ed into other compounds and byproducts

The places where petroleum is trans-
formed, modern refineries, seem from 
another world; cities built with 30-meter 
high steel towers; huge metallic spheres 
and furnaces connected by meters and 
meters of pipes. 
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Byproducts
We obtain many byproducts from pe-

troleum, which, in general, are classi-
fied into two types: fuels, such as gaso-
line which is obtained in refineries, and 
petrochemicals, which are the raw ma-
terials of an endless variety of products. 
Everything we just mentioned happens 
in petrochemical complexes.

Dozens of engineers, chemists and 
technicians work in these plants on pe-
troleum transformation. These trans-
formation is done first, through sepa-
ration process –called distillation– that 
separates various products applying 
heat (between 20°C and 400°C); then it 
goes through various refining process-
es that transform petroleum into other 
products, of more commercial uses.

* Distillation or fractioning hap-
pens in the refineries’ towers. By 
applying heat, the components 
of petroleum separate, to ob-
tain various products. The lightest 
fractions (propane, butane, gas-
oline and jet fuel) are produced 
in the upper section of the tow-
ers; The heavier ones (Diesel and 
gasoil) are produced in the low-
er section, and the residue is ex-
tracted through the bottom.

* There are six refineries in Mexico: 
Antonio Dovalí Jaime, in Salina 
Cruz, Oaxaca; Miguel Hidalgo, in 
Tula, Hidalgo; Héctor Lara Sosa, 
en Cadereyta, Nuevo León; An-
tonio M. Amor, en Salamanca, 
Guanajuato; Lázaro Cárdenas, 
in Minatitlán, Veracruz; y Francis-
co I. Madero, in Ciudad Madero, 
Tamaulipas.
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Dos de los principales 
objetivos de las refin-
erías de petróleo son la 
separación y la trans-
formación del hidro-
carburo para obten-
er combustible de uso 
doméstico e industrial.

Burning voyage

There are different types and sizes of re-
fineries that process different types of crude 
oil. Generally, petroleum’s voyage begins in-
side a furnace, where it’s heated at very high 
temperatures. Once vaporized, petroleums 
voyage continues through the primary dis-
tillation towers, divided into compartments, 
or trays, at different temperatures. Petroleum 
components are fractioned inside them, at a 
specific boiling temperature. The fumes en-
ter the distillation tower close to the bottom, 
and raise between trays, where temperature 
gets lower and lower as they ascend.

Each vaporized component gets con-
densed in a specific tray. Pipes are connected 
to each tray, and through them, the streams 
that get separated on each stage are picked 
up. This is the way we obtain, from the bot-
tom to the top: gasoil, diesel, kerosene, jet 
fuel, naphtha, and gases that are rich in bu-
tane and propane (which are used to cook 
and heat water). These products, finally, en-
ter a purification process before going out 
into the market. What remains in the bot-
tom, is sent to another tower, where it’s sent 
to a different process called vacuum distilla-
tion, to extract as much of these products as 
possible.

These purification processes partially 
eliminate sulfur compounds contained in 
fuels, which in time, may damage both the 
environment and your health.
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X. Potions, no alchemy at all

There are thousands 
of petroleum byprod-

ucts that we use in our everyday 
lives. Let’s start by fuels.

Those that burn

A fuel is, in simple terms, a substance 
that burns. Petroleum is a fossil fuel that 
has a wide variety of applications. Gasoline 
and diesel are considered the main fuel by-
products of petroleum, those used by inter-
nal combustion engines. But there are oth-
er fuels that are petroleum byproducts that 
are less well-known and equally essential. 

Aircrafts for example use jet fuel and some 
power plants require fuels such as gas oil, 
fuel oil and natural gas. 

Oils are used to lubricate automobile and 
aircraft engines, while paraffins are used to 
manufacture candles and waterproofing, 
while vaseline is used for ointments and 
cosmetics.
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From streets to  
records

There are other products that are ob-
tained from refining petroleum. Asphalt is 
used during construction for roofing and 
also to pave streets; petroleum coke is used 
as fuel and carbon black for manufacturing 
rubber for car tires, and inks for printing, 
as well as paints and compact disks. Lique-
fied gas is used as fuel for kitchens, and in 
water heaters and furnaces.

The endless list of pe-
trochemistry

Many materials are petroleum and 
natural gas byproducts; they are called 
petrochemicals. Synthetic fibers such as 
nylon, plastics, colorants and tinctures, 
body creams and even insecticides are 
just some examples of the wide variety of 
products that come from the petrochem-
ical industry. Petrochemicals are the ba-
sic ingredients of many materials; for 
example, fibers for fabrics, detergents, 
synthetic rubber, paints, resins, fertiliz-
ers, medicines and even explosives.

One of the most common products ob-
tained from refining crude oil is gasoline. 
As an average, of every petroleum bar-
rel in a modern refinery, we obtain be-
tween 40 and 45% gasoline, but that’s 
only because of refining, because oth-
erwise we would obtain approximately 
just 20%.

The Mexican petrochemical 
industry was born during the 
50s, and grew considerably 
during the 60s, because back 
then, in that world between 
1960 and 1995, petrochem-
ical consumption increased 
70 times. Presently, Mexico 
is one of the most important 
twenty petrochemical pro-
ducers in the world, and sec-
ond place in Latin America.
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LP Gas
Liquefied petroleum gas (LP gas) must be 

stored in cylinders or stationary tanks, to  
be kept in liquid state. It’s used as a house-
hold fuel, as well as in certain industries, 
and to power tractors, trucks and buses.

At home we use several petroleum by-
products such as adhesives, paints, refrig-
erants, decorative products; wax for our 
floors, cleaning products for our furniture, 
disinfectants, shampoos, hand lotions, lip-
sticks, nail varnish, ointments...

In medicine, many substances are man-
ufactured using petroleum byproducts. 
Also, from petrochemistry we obtain some 
of the essential materials to produce the ar-
tificial organs for human organ transplants 
and other medical procedures.
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In the food industry, petrochemicals 
are used to prevent fruits from decom-
posing and developing bacteria or molds; 
to modify the consistency and texture of 
some foods, or as nutrients and supple-
ments. They are also used to preserve or 
change the taste or color of certain foods 
or either to accelerate or delay fruit matu-
rity or as pesticides and herbicides. 

In 1982, Pemex owned 82 petrochem-
ical plants; today they are many more. 
One of the most important petrochemical 
complexes is the one in La Cangrejera in 
the state of Veracruz.
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XI. The future
As you know, maintaining and devel-

oping the petroleum industry of any 
country depends on its technology to ex-
plore, drill, extract and refine: depends on 
petrochemistry. In Mexico, the most im-
portant institutions in this industry are 
Petróleos Mexicanos (Pemex) and Institu-
to Mexicano del Petróleo (IMP).

Created a short time after petroleum 
was expropriated, Pemex has become the 
state’s production industry, which today, 
allows for private companies’ participa-
tion in the operation, production, profit-
ability and competitiveness of our petro-
leum products.

IMP on the other hand, was created in 
1965. Since then, it has become essential 
for the development, innovation and tech-
nology of petroleum related services, do-
ing research for the appropriate produc-
tion and transformation of petroleum: all 
the way from exploration and extraction 
to industrial transformation and hydro-
carbon marketing.

The production of petroleum 
in Mexico in 2010 was 2 mil-
lion 954 thousand barrels per 
day. In June 2015 Pemex an-
nounced the discovery of 
four new petroleum and gas 
reservoirs on the coast of Ta-
basco, on the Gulf of México. 
It is estimated that these pe-
troleum reservoirs will contrib-
ute with the production of at 
least 200 thousand barrels of 
crude oil and 170 million cu-
bic feet of gas a day. 
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Deepwater  
Technology Center

To maintain itself ahead of the oil in-
dustry in the world, IMP keeps growing. 
When a piece of land donated by the gov-
ernment of Veracruz, in Boca del Rio, IMP 
is building a complex that will qualify and 
generate technologies for design, develop-
ment and operation of deepwater and ul-
tra deepwater fields.

The participants
The initial investment for 
these complex was around 
800 thousand million pe-
sos, and it’s totally worth it. 
The money for construction 
came from the IMP fund for 
technology research and 
development, and the initial 
equipment and operation 
of the labs, will come from 
the Sener-Conacyt-Hidro-
carburos Fund, and through 
projects approved by ex-
perts and through collabo-
ration with other institutions. 

The center will be operated 
by personnel from the re-
search program for deep-
water reservoir extraction, 
and will offer 12 modern 
high technology labs.
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Deep impact laboratories

The first five laboratories –whose names are  
difficult but impactful– are:

1. The drilling fluids laboratory, created to design and de-
velop technologies, as well as build safe wells, that don’t dam-
age the reservoirs of the Gulf of Mexico.

2. The flow assurance laboratory to detect plugging prob-
lems during production.

3. Geotechnics and soil-structure interaction laboratory, to 
study the properties of deepwater soils and the procedures 
to correctly classify them; in addition to developing float-
ing and submarine Systems and pipeline operation models.

4. Metocean and hydrodynamic phenomena-numer-
ic simulation laboratory to understand the relationship 
between meteorological and oceanographical phenom-
ena and the design and operation of extraction systems.

5. Technology qualification laboratory, whose purpose is 
to evaluate the processing systems and equipment, to better 
design them for the hydrocarbon process. 

Once this complex is commissioned, IMP will help im-
prove hydrocarbon extraction even more, in even deeper 
waters, with strings longer than 2 thousand 500 meters.
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XII. What are we doing?

During these past years, the petro-
leum industry has been working 

in places where reservoirs known as lu-
tite are located, from these type of reser-
voirs we can obtain, after a stimulation 
process, absorbed gas, free gas and oil.

A st ream of  wealth 
wai t ing to be extracted 

Lutite is a rock that stores petro-
leum. Mexico has the potential to 
generate more than 60 thousand 
barrels of oil inside these rocks, ex-
ploring them and extracting from 
them, entails developing and ap-
plying new technologies, that are 
both environment friendly, and 
people friendly.

IMP develops the technologies to 
design, acquire, process and inter-
pret seismic data to explore and 
extract gas and petroleum from 
lutite rocks as well as monitor envi-
ronmental conditions in the area, 
Coahuila, Galaxia and Limonaria 
Veracruz.
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New routes and the 
other options

The water needed to extract from oil 
and gas from lutite rocks, will be taken 
from water buried deep in the area (At 
a thousand and 2 thousand 500 meters), 
having a high concentration of salts with-
out competing with drinking water for the 
community; we will use water properly, in 
addition to researching other options for 
fluids, such as gas.

IMP is working both internally and in 
collaboration with universities and other 
research institutes to develop these reser-
voirs and create new routes to extract in 
this energy resource which is so vital for 
our country.
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Lutite extraction cost can go up to 
three times more than a vertical well, 
but production can be increased up to 
14 times. Extraction entails massive 
drilling and completion of horizontal 
wells. There are many technical prob-
lems that must be solved, and IMP spe-
cialists are on the job.

What do people 
think?
We have conducted work-
shops about hydrocarbons 
in lutites in local universities in 
order to learn about the con-
cerns of the community about 
the use and pollution of water, 
as well as meeting with envi-
ronmental protection citizen 
councils in several states.
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In benefit of  
all of us

A geographic information system 
was put together to research how much 
water is available for the population, 
and its quality as well, including details 
such as type of soil and subsoil. We 
evaluate air quality and biological com-
pound quality, as well as waste identifi-
cation, generation and management.

We took our first samples (identifi-
cation and count) of both plants and 
animals in Limonaria and Galaxia, and 
in a joint venture with the University of 
Veracruz, we conducted polls to learn 
the opinion of the population about the 
project. We are advancing on regulating 
both exploration and extraction of lu-
tites, looking to preserve a healthy en-
vironment for all of us.

OPEC
Some of the countries that have 
petroleum, have organized to 
defend their interests. One of the 
most powerful organizations of 
such kind is the Organisation of 
Petroleum Exporting Countries 
(OPEC), Created in 1960 by Iran, 
Kuwait, Saudi Arabia and Vene-
zuela. Later, others joined such 
as Khatar, Indonesia, Libya, Abu 
Dhabi, (now part of the United 
Arab Emirates), Argelia, Nigeria, 
Ecuador and Gabon. Presently, 
the member countries are Algeria, 
Gabon, Indonesia, Iran, Irak, Ku-
wait, Libya, Nigeria, Qatar, Saudi 
Arabia, United Arab Emirates and 
Venezuela.
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A world of energy?
Petroleum and natural gas remain as the main 

energy sources in the planet, but they will 
run out very soon. If consumption and oil re-
serves in the world remain a constant, it is cal-
culated that they will run out approximately by 
the year 2060.

Even though the number of scientists working 
on finding other more efficient forms of energy 
is increasing, those that could be alternative en-
ergies, are not yet entirely developed –such as 
solar, Geothermal and wind energy). Therefore, 
whatever happens, there’s no doubt we must 
use petroleum responsibly. and take care of it. 
The more people know the secrets to find, ex-
tract, refine, transform and consume petroleum 
and natural gas rationally, the better use we will 
make of these valuable resources. And on that 
subject, most definitely, there’s a world of fasci-
nation and of energy.
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