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AMERICAN PETROLEUM INDUSTRIES EXHIBIT
HALL OF SCIENCE - CENTUBY OF PROGRESS .

EXPLANATORY PHONOGRAPH LECTURE FOR MODEL EETRBLEUM RELEE%;X

Petroleum - thet heavy, hlack, dirty-looklng1l fqulpsmelliﬂg liquid
thet you sew coming out of an o0il well in the geology exhibiff - whet is it end
what cen we do with it?

From looking at it when it first comes out of the earth, where for
millions of years it lay in its native pools and porous sands you would hardly
suspect thet it was usable for much of enything except spreading on roeds to
settle the dust. Yet it is one of the basic materizls of our civilization.

It is the product that mekes possible the speed of modern life. Without it
there could be no high-speed mechinery, no automobiles, no airplanes, no mass
production.

Out of this ugly black oil, older than Adam, but until a few years
ago unused, comes gesoline, the clear white fluid you use in your cer, and hun-
dreds of lubricsnts including the cleer golden o0il you put in your crankcase.
From crude oil also sre made the cleer white candles thet cast a friendly light
on your dining room table. Even the coke you put in your furnace with =a shovel
may comé from crude oil,

A1l these products are produced from crude oil ¢t & refinery. Just
as 8t a pscking plant you see a pig go in &t one end end come out ssusage, hem,
and lerd ¢t the other, at the refinery of which you see & model before you,
crude oil goes in at one end and gusoline, motor oil, wax, coke c¢nd & thousand
other products come out when the refining process is over.

& modern refinery is on enormous sffeir.

You cen get an idez of its

size from the tell bubble towers which sctuslly ere over 100 feet high.
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in this model egquels sbout & foot in the actusl refining plant.

Crude oil is
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garried by means of pipe lines, tznk cars or tenk steamers to the refinery.

Here it pesses through a series of operstions, both physical and chemical, through
which it is chenged into the smazing veriety of useful substances which men hes
learned to meke from it.

In experimenting with crude oil, chemists discovered thet oil is ¢
mixture whose constituents boil or veporize at different temperctures; and thet
by collecting and condensing these vapors it could be separated into its various
component parts or fractions. The most important end the most common refinery
operation is fractional distilletion, -- that is, boiling the cil and separating
and collecting its different ‘vepors.

The erude oil is pumped from & storage tank 1 through coils in a
heater 2 similar in principle to an ordinary hot weter heater except thet the coils
are thousends of feet long. These ccils are herted to more then 700° Fahrenheit,

& tempersture high enough to boil away all by the heaviest perts of the oil, that
is, all but the fuel o2il or asphalt.
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The mixture of vapors from the coils is discharged into the
bottom of a high bubble tower 3 and the vapors risé thrcugh it while the fuel
0oil or asphalt settles out and is drawm off. Here the vapcrs are separated,
cooled and collected in trays which are placed et various heights in the tower.
The process is illustrated by the animeted diagram at the edge of the table
before you. The circles represent the oil molecules :f the different products.
See how the smeller molecules - the lighter o0il - tend to rise to the top of the
tower while the larger molecules - the heavier oil - remein at the bottom of
the tower. The heavy vapors do not rise fer before they are cooled and condens-
ed in the lower trays of the tower. The heavy lubricating oils are contained
in this fraction. In the trays higher up the ges o0il is condensed and collected.
Near the top the kerosene is drawn off. The lightest vapor, the gasoline, passes
out of the very top of the tower and is condensed in coils immersed in cool
water.

After the crude oil has been fractionally distilled through the
bubble tower the five separated fractions are stored. For the time being we
will put the fuel oil or asphalt in tank No. 31, the lubriceting oil in tank
No. 25, the gas oil in tenk No. 16, the kerosene in tenk No. 13 and gasoline in
tank No. 4.

This fractionsl distilletion wes a purely physicsl seperation thzt
involved no chemical change. The o0il was literally taken apart and eech part put
eway for further handling., Esch of these parts, however, contains materials
which must be removed before they can become the finished products of commerce,
This is done lsrgely by chemiczl processes.

Let us now see what further treatment the five products we have
must go through. First, the raw gasoline must be purified to meke it the fine,
high-grade fuel that your Servisman puts into the tank of your car.

From tank 4 the gesoline is run into a continuous gasoline treating
plant, through towers 5 to 11 to the right. The process is called continuous
treating because it is an almost sutomatic operetion by which the gasoline is
run through all the towers in succession without stopping. The object of this
process is to remove those gum-forming substances eand corrosive sulphur com-
pounds from the rew gasoline which would damage your car if they were left in.
The raw fuel is pumped into the bottom of the first tower to the left 5 and
forced from the bottom to the top of each tower in succession. As it flows
upwards through each tower it encounters a chemical treesting sgent. The first
of these is wesk sulphuric acid, in tower 5, the next strong sulphuric acid
in tower 6. Then it is washed with wster in tower 7, trested with caustic soda
in tower 8, and next, in tower 9, treated with what we cell a "doctor solution"
made from litharge and ceustic soda. Then it is allowed to settle in tower 10.
Finelly the gasoline is washed with weter in tower 11 to remove any of the chem-
icel treating agents which may have been left in it. When the raw gasoline has
passed through all these towers it is run into tank No. 12 for storage. It is
now free of a1l hermful meterial, its odor is improved &nd its color is water-
white. Now it has become fit to use in your ecar.

595179

31913




NP —

To the right of the gasoline treating plant is a kerosene treating
plant in which kerosene is refined and made resdy to use in lamps, stoves,
trectors or any of the numberless uses of this oil. The raw kerosene is taken
from storage tank 13, but instead of being pumped into a series of towers it
is pumped into the cone-bottomed tank or agitator 14. It too goes through a
series of strange baths. Here acid and other chemical treating agents are added
end mixed with the kerosene by blowing eir into it. After a while the air is
cut off, the mixture is sllowed to settle, and the treating agent is drawn off
gt the bottom. In this manner the kcrosene is successively treated with acid,
weshed, trested with caustic soda and washed again, after vhich it is ready for

use and stored in tenk 15.

And now we come to the well-known "cricking" process. This is one
of the most important developments in the oil industry. It doubled the amount
of gasoline that could be produced from crude oil, improved its cuality and made
possible meny important improvements and economies in sutomobile design and
operation., Were it not for cracking, all the crude oil produced would not yield
enough gasoline to satisfy the present demand.

Remember the ges oil thet was stored in tank 167 Ges oil is meinly
used for making more gasoline, and for this purpose it is put through the crack=-
ing process. In the process, as its expressive neme indicetes, the fundamentsal
chemicel structure of the oil is completely chenged. The oil is taken apart -
so to spesk - snd when it is put together sgain, it is no longer ges oil, but
two other products, meinly gasoline and some heavy oil. The cracking plant,
where this process takes place, &s you see, looks very much like the distilletion
plent. But there is this difference. The distillation plant seperated the
crude oil into five products without any chemical chenge. The crecking process,
however, involves & chemical chenge, snd is brought sbout by heating the oil at
high temperstures under pressure., Let us follow this operation.

The entire ceracking process is illustrated by the animated diagream
wh.ch you see at the edge of the table before you. The various size circles
represent molecules of gesoline, ges oil and heavy fuel oil. See how the mole-
cules in the heater and reaction chamber sre bresking up, dividing end recombin-
ing to form new products.

In the cracking plant the gas oil cannot be converted completely to
gasoline by one passage through the system. It must be circulated several times
before it is completely converted. For this reason the fresh gas 0il is not
pumped directly to the heater but is pumped into the bottom of the tall bubble
tower 21 et the right. Here it mixes with gas oil which has zlready gone through
the cracking process before. The mixture is then pumped out of the bottom of the
tower into the hester 17, at the left.

This hester looks like the heater in the distillation unit, but is
much hotter, and in it the oil is heated to &s much as 1000 degrees Fahrenhelt,
while under pressures of as much as 1000 1bs. per scuare inch. To give more
time for the changes to take place the oil vapors cre passed without cooling from
the heater into &n empty drum or resction chamber 18 in which the process con-

tinues.
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From this reaction drum the o0il and vepors go into an evaporator or sepcrating
tower 19 vhere the heavy tar separztes out and is removed. The tar is stored
in & tank 20 while the gesoline vapors pass through the bubble tower Z1 where
the gasoline which has been formed is separcted from the gaus oil thet hes not
been completely converted. The unconverted gas oil is sepercted from gasoline
by cooling coils inside the tower near the top. The gas oil, after mixing with
the fresh gas oil, is pumped out of the bottom of thc tower. The gasoline
vapors pass out the top of the tower and down to the cooler 7.

From the gas 0il we have thus produced a guantity of raw gasoline
in addition to the raw gesoline which we secured from the distillation of the
crude oil. This raw cracked gesoline goes to the storage tank 4 where it is
mixed with the raw gasoline produced by distilletion and, as we have previously
seen, is now ready for refining.

Next we come to the refining of lubriceting oils. The raw lubri-
cating oil in storsge ta.k 23 is now run into en agitater 24 (not quite like the
agitator in a washing machine, but it mixes things up sbout the same wey) where,
like kerosene, it is treated with acid and other chemicel reagents. Here also
the oil and chemicels are mixed by blowing sir into the ccne bottom of the
egitator after which the treating agents are sllowed to settle and are drawn off,
After another final weshing the oil is clesned from sludge and asphelt and is
drawn off for storage in tenk No. 25.

This treated o0il}, however, still contcins something that wouldn't
do your car and your temper esny good on & cold morning if we didn't remove it.
That something is wax which is held in solution so long as the oil is warm, but
which hardens at low temperstures. The prineciple of extracting this wex is the
simple fact that wex becomes solid &t =z low temperature while the oil remecins
liquid. The oil is pumped through & cooler 26, entering at the top left znd
flowing beck ¢nd forth, lezving the cooler &t the bottom. The inner oil pipes
are surrounded by outer pipes through which brine £t ¢ tempercture of 40 de-
grees below zero Fchrenheit is circulated. Thus the oil is cooled fer below
freezing tempersture and practically all the wax is removed. To prevent the
wax from settling in the pipes and stop:ing the flow of o0il the inner pipes ere
provided with screw type scrapers which push the wax along as it is deposited
and keep it moving.

This cold mixture of wax and oil is then pumped into filter presses
to the right 27 to sepsrate the oil from the wax. The oil passes through the
filter cloths while the wax is held behind on the cloths in the press. When
the press is full of wax the filtration is stopped snd the wax is removed. The
partly open press shows the internal construction and how wex accumulates inside.
The oil pzsses out to tank 28 and the wax is stored sepsrstely in tank 29. This
wax is the source of the parzffin the housewife has in her kitchen.

The oil is now free from wax and is finished except that its color
is not satisfectory and it is not clear. To clerify the oil and improve its
color it is pumped into the top of & percolator 30 where it trickles slowly dovn
through & large bed of fine clay. The oil comes out clecr, of bright color snd
ready to use,




; ind now to turn to our fifth basic product. What happens to the fuel

i oil or asphalt in tank 317 This may be used &s it is for industrial fuel oil,
although it is too thick and heavy to be suitable for household heating. To

| make it suitable for the construction of roads and roofs and meny other uses,

' it mey be run through an asphalt still 32. This still is fired from beneath,

and during the hesting process air is blovn into the oil, oxidizing it and

changing its properties so that it becomes asphslt. Besides asphalt some light-

i er oils are formed during this process.

i Some of this heavy oil thet is not required for fuel oil or asphalt is

, converted into the petroleum coke you use in your furnace. It is run into a
coking still 33 which is similar to the asphalt still except that it has no s&ir
pipes end is heated to & much higher temperature so that the heavy ends are
finally boiled off or converted into petroleum coke. Lighter oils sre zlso form-
ed and these, together with the light oils from the asphelt still are pumped

into the condenser box 34 after which they are ususlly cracked and converted

into gasoline,

}l : 33

- After the process in the coke still/is complete and the still is part-
Q ly cooled, it is opened and workmen go in with bars and shovels and remove the

coke in lumps. You see this operation in the model before you. After the coke
is crushed and sized it is ready for use as household or industrizl fuel.

We have now shown you how the me jor products of petroleum zre sepzrated
and refined., Here it is possible to show you only the basic processes. Act-
ually the refinery produces many grades of these products and ¢lso tens and
hundreds of entirely different products. Each one of these presents its specisal
refining problems. To solve them is the work of petroleum chemistry, which was
once regarded s simple but todey has become one of the most complex branches
! of applied chemistry.
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