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Three main technologies:

 distillation, fractioning, cracking

 pumping

 drilling.



Distillation

Wood tar distillation is an ancient process.

The dry distillation of wood was employed in

three or four receivers, to produce tar, pitch,

essential oils, and gaseous products.

Innovations such as the thermal insulation of

the stills (alleged Raimond Lullus), steam

distillation (Claude Dariot), separation of the

heating source (Johann Glauber), air cooling

and water cooling.



Karl Reichenbach 

Karl Reichenbach discovered paraffin by dry

distillation of the tar of beech wood, in 1829-1830. In

short it was found that paraffin also exists in the tarry

matters distilled from other kinds of wood, bitumens

and coal.

In 1830-31, Reichenbach discovered naphthalene. In

1831-32, he described kreosote, piccamar and

pittakal, all of them derived by dry wood distillation.



Hitchcock table lamp

(1) Crusie, (2) Betty Lamp, (3) Rushlight Holder, (4) Spout Lamp,

(5) Spout Lamp, (6) Time Lamp, (7) Lard Oil Lamp, (8) Whale Oil

Lamp, (9) Camphene Lamp, (10) Camphene Lamp, (11) Peg

Lamp, (12) Astral Lamp.



Natural oil seepages

Natural Petroleum Seeps | Natural Oil Seep, Pulkhana, Kurdish Iraq

Oil seeps from the ground in the Samovar Hills

(Alaska) and is carried away by a small stream.



James “Paraffin” Young

In the early 1850s, the technical chemist

James “Paraffin” Young (1811-83),

believing that petroleum had been

condensed from coal, undertook the

development of the required refining

technology of oil-bearing coals and shales.

James Young of Scotland produced

paraffin oil from coal (paraffin-rich

Boghead coal from mines near Bathgate,

Scotland).



Abraham Pineo Gesner

Abraham Pineo Gesner, the petroleum pioneer and

“father of petroleum industry,” refined kerosene from

coal, asphalt rock (Trinidad asphalt) and petroleum.

In August 1846, he gave a demonstration, burning his

oil in lamps at a public lecture.

In 1849, Gesner developed an improved process to

produce, through dry, low temperature distillation,

illuminating gas directly from asphaltum.

Kerosene was registered as a trademark in 1854:

When air was passed through or over kerosene, the

kerosene itself yielded a rich, kerosene gas.



Atmospheric machine of

Thomas Newcomen

Newcomen used Papin’s cylinder and piston, and

Savery’s principle of the condensation of steam to

produce a vacuum. But unlike Papin he used the

expansive force of steam to do his work, and unlike

Savery he used a cylinder and a piston actuated by

alternate expansion and condensation of steam to

transform heat into mechanical motion.



Traditionally, petroleum was a by-product

of drilling for salt wells, as the salt was a

necessary preservative. The first refiner of

petroleum, or rock oil, was Samuel M. Kier

a druggist of Pittsburgh, Pennsylvania,

with his company Seneca Oil. He was

selling the oil of the salt wells, when a

Philadelphia chemist, J.C. Booth, advised

him to refine it, to a new petroleum

product, lamp oil.

Salt-wells with petroleum



Kier’s Petroleum

About 1849, Samuel M. Kier, was

acquainted with the close similarity

between the “American Oil”

prescribed for the sickness of his

wife and the petroleum obtained by

his father from a brine well at

Tarentum, Pa. He started bottling

and retailing this oil for medicinal

use, soon effecting a sale of about 3

bbl. daily.



Benzene

In 1858, Frederick August Kekulé of

Darmstadt, Germany, had suggested that the

molecules of benzene and especially

naphthalene are more densely arranged than

in most organic compounds. In 1865, Kekulé

wrote the formula of benzene and explained

that its molecules arrange in a closed ring of

six carbon atoms rather than an open chain

like the one given for ethyl alcohol. He named

this type of hydrocarbon “aromatic

compounds” (Partington, 1937: p. 290).



„Raffiniert ist der Herr Gott 

Aber Boshaft ist Er nicht“

[“God is subtle. 

But He’s not malicious. „]

Albert Einstein



Distillation, cracking, polymerization

In 1855, Benjamin Silliman, Jr., insisted that petroleum is not

merely composed of distillable components but also of very high

molecular weight compounds that decomposed or cracked to

smaller molecules before distilling (destructive distillation).

In 1867, Pierre Eugène Marcellin Berthelot proved that all

hydrocarbons, heated in a sealed vessel long enough under

sufficiently high temperatures (far above 550° F), decomposed or

cracked to carbon and hydrogen. Under slightly less severe

conditions, this destructive distillation decomposed large

molecules to smaller ones. At high temperatures also, with a

reversible action, small molecules built into bigger ones, or

polymerized.





Boiling points, densities, and colors



Refining techniques

By 1862, different refining techniques were available, on regard of: 

(1) the choice of a horizontal or vertical still, 

(2) which of four types of heat applications were used in distillation (direct fire; 

steam distillation; superheated steam distillation; vacuum distillation),

(3) whether to engage in destructive distillation, and 

(4) which of various treating methods to adopt. 



Retorts for the distillation of bituminous coal







Riveted boiler with cooling apparatus





Vertical still (or “cheese-box” still)



Horizontal (or “cylinder still”) 







California: The Pioneer Refinery in the early 1880’s when it was still in use















Cudahy Refining Company,

at Coffeyville, Kansas

(built in 1909)



… the cracking process

commences, the heating being regulated 

by the dampers according as lighter or 

heavier distillates are required. A suitable 

dephlegmator is used to collect and return 

or remove the heavy oils which are carried 

over during the distillation (Bacon and 

Humor, 1916b: p. 557).







A delivery wagon of the Associated Oil Company, used to haul gasoline, 

which the company boasted provided “more miles to the gallon.”



Standard Oil Company of Louisiana




