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UNITED STATES 
2006,40 . 

PROCESS OF PREPARING STOCK FoR . . . 
DISTILLATION of LUBRICATING OL 

Arthur E. Pew, Jr., Bryn Mawr, Pa., assignor to . 
Sun Oil Company, Philadelphia, Pa., a corpo-, 
ration of New Jersey 
Application July 29, 1932, serial No. 626,036 

9 Claims. (C. 196-41) . 
The present invention relates, to a process for 

chemically treating topped crude oil to prepare 
it for distillation into its various lubricating 
fractions. . . . . . . | , 

In the distillation of lubricating oils from topped 
crude oil it is of the utmost importance to free 
the stock charged to the lubricating oil still from 
any impurities which may be therein contained 
and Which are the results of cracking or oxidiz 
ing a portion of the crude while topping the same. 
Such cracked or oxidized compounds, if permitted. 
to remain in the charging stock, Will ultimately 
vaporize With the lubricating oil fractions during 
distillation, thereby making such lubricating oils 
unfit for sale without extensive chemical treat 
ment, as the cracked or oxidized compounds 
greatly impair the color, odor, etc., of the dis 
tilled oil. It is also of the greatest importance 
to remove any water, whether naturally present 
in the crude or added thereto in processes for 
treating it to prepare it for distillation. 
As some crudes are received from the wells 

they contain, anong other impurities, sodium, 
magnesium, and other chlorides... Some of these 
chlorides are removed in solution when the water 
Originally contained in the crude is settled out, 
but a Small proportion of thern Will remain in 
the crude. When the topped crude is subse 
quently treated with alkali solution to remove 
cracked and oxidation products, the alkali used 
is a commercial form containing impurities in 
the form of chlorides. If the topped crude is not 
thoroughly dehydrated after the alkali treatment, 
serious harm is likely to result, as the water-to 
gether with the naturally present, and added. 
chlorides react, at the temperatures required to 
distill lubricating oils, to form hydrochloric acid. 
This acid is extremely corrosive to the metal 
of the stills and for this reason all water must be 
removed, for without it the chlorides cannot form 
hydrochloric acid and have no deleterious action 
on the stills. It is necessary to treat the topped 
crude with an aqueous solution of alkali in order 
to get a complete mixture and contact between 
the oil and alkali. If alkali in solid or rcom 
minuted form is added to the oil, a complete mix 
ture, cannot be effected and the alkali settles out 
onto the heating surfaces of the stills, thereby in 
a short time impairing heat exchange to such an 
extent that the stills must be shut down for 
cleaning. 
A patentissued to me November 24, 1931, No. 

1833,691, and Patent No. 1,903,407 issued April 4, 
1933, are both directed to processes for dehydrat 
ing, topping, and then treating crude oil with an 

the best results. 

from this, distillation tower, which comprise the 

alkali solution in order to prepare, the crude oil 
for distillation of the various lubricating fractions 
contained therein. The present application is di 
rected more specifically to an improved method 
for treating the topped crude with sodium hydrox- 5 
ide or other alkali solution: 
An object of the present invention is to pro 

vide a process for treating the topped crude or 
naZoot by thoroughly mixing the same with so 
dium hydroxide solution to convert some of the 10 
cracked or oxidation products present into corn 
plex; high boiling compounds, mainly soaps, 
which will not vaporize at Subsequent distillation 
temperatures and to precipitate other cracked or 
oxidation products as sodium salts. . . . 
... Another object is, to remove. Water, which is 
introduced as a solvent for the sodium hydroxide, 
from the mazootbefore distillation of the con 
tained lubricating fractions. . . 

... A further object is to remove from the alkali 
treated Crude all decomposition products which 
are precipitated by the alkali treatment and sub 
Sequent dehydration, . . . . . . . . . . . . . . 
... The process set forth herein may be carried 
Out in any Suitable apparatus" but I have found 
that the specific apparatus shown herein gives 
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In the drawing: . . : 
- Fig. ii is a front elevation with a section of the 
tower cut away; . . . . . . . . . . . . 

???????? 2 is a section of the tower ön line 2-2 of 
Fig. 1. . . . . . , . . . . . . . 

The heated topped crude or mazoot is con tinuously pumped to the mixing and evaporat 
ing tower 3 through line . The crude, of which 
this mazoot is a residuum, is first subjected to 
treatment and distillation as described in said 
Pew Patent No. 1,833,691; that is, it is first freed 
of its contained salt water by heating and set 
tling under pressure after... which it is further 
heated in a pipe still, and the lighter constitu. 
ents, Such as: gasoline, kerosene, and gas oil, 
vaporized in a distillation tower. The bottoms 

mazoot to be treated by the present invention, 45 
leave the distillation tower and are pumped to 
the apparatus herein described at a temperature 
of 500° to 575° F. . . . 
The heated mazoot continuously enters the 

mixing pan 4-in-tower 3, tangentially thereof, so 
as to give it a whirling motions and is therein 
mixed, for example, with 1% of 38 Bé. Sodiumi 
hydroxide Solution, which is pumped through line 
2 and forced downwardly into the whirling 
mazoot. As the mazoot-soda mixture overflows 55, 
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precipitate impurities contained therein; flowing residual oil and also a stream of an alkali solu 

tion, into a mixing and dehydrating Zone and 
therein mixing the same and distributing the 
mixture over a large area, under such absolute 
pressure as to effect, at the temperature of the 
oil, evaporation of solvent, continuously flowing. 
the dehydrated oil to a Zone of settlement and 
therein settling out sludge, and withdrawing 
precipitated sludge from the bottom of the Set 
tling Zone and from a level above the bottom 
Of the Settling ZOne. 
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2. The process of preparing stock for distilla 
tion of lubricating oils, which comprises dis 
tilling from crude petroleum oil loW boiling con 
stituents at a temperature approximating but 
below that at Which Substantial cracking occurs 
and thereby Separating a residual oil containing 
the lubricating fractions which it is desired to 
Subsequently distil, continuously flowing a stream 
of the hot residual oil, and also a stream of an 
alkali Solution, into a mixing and dehydrating 
ZOne and therein both mixing the same and dis 
tributing the mixture over a large area under 
Such absolute pressure as to effect, at the tem 
perature of the oil, evaporation of Solvent, con 
tinuously flowing the oil from the tower to a zone 
of settlement and therein settling out sludge, and 
renoving from the ZOne of Settlement Substan 
tially dehydrated and sludge-free oil containing 
free alkali. 

3. The process of preparing stock for distilla 
tion of lubricating oil, which comprises distilling 
from crude petroleum oil low boiling constituents 
at a temperature approximating but below that 
at which substantial cracking occurs and thereby 
Separating a residual oil containing the lubricat 
ing fractions which it is desired to Subsequently 
distil, continuously flowing a stream of the hot 

and Simultaneously 
flowing an alkali Solution, into a pool of a mixture 
of oil and alkali solution, whereby the oil and 
alkali solution are intimately mixed, overflowing 
the mixture, from the pool and at a lower level. 
distributing the oil over large areas under Such 
absolute pressure as to effect evaporation of 
Solvent, and continuously removing residual oil 
containing free alkali. 

4. A process for preparing heated topped crude 
oil for distillation into its contained lubricating 
fractions comprising distilling from crude petro 
leum oil low boiling constituents at a temperature 
approximating but below that at which Substan 
tial cracking occurs and thereby separating a 
residual oil containing the lubricating fractions. 
which it is desired to Subsequently distil, mixing 
a flowing stream of alkali Solution with a flowing 
stream of said hot residual oil and evaporating 
solvent of the alkali therefrom by the contained 
heat of the oil; then passing the alkali treated 
oil to a settling Zone wherein impurities precipi 
tated by the alkali are settled out and further 
vaporization of alkali Solvent takes place, and 
separately removing settled impurities, vaporized 
Solvent and treated oil. 

5. A continuous process for preparing heated 
topped crude oil for distillation into its contained 
Ilubricating fractions comprising distilling from 
crude petroleum oil low boiling constituents at a 
temperature approximating but below that at 
which Substantial Cracking Occurs and thereby 
separating a residual oil containing the lubricat 
ing fractions which it is desired to Subsequently 
distil, flowing such residual oil into a mixing 
Zone; conveying alkali Solution into said mixing. 
Zone and intimately mixing it With said oil to 

the alkali treated oil from said mixing Zone to a 
settling zone and evaporating and removing Sol 
vent of the alkali, while so flowing, by the cont 
tained heat of the oil; the oil flowing, through 
said, settling zone., at a greatly reduced. Speed 
and thereini settling alkali precipitated impuri 
ties; and continuously, and separately removing 
evaporated solvent of the alkali and alkali 
treated and settled oil from said Settling Zone. 

6. A continuous process for preparing heated 
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topped crude oil for distillation into its contained 
lubricating fractions comprising distilling from 
crude petroleum oil low boiling constituents at 
a temperature approximating but below that at 
which substantial cracking occurs and thereby 
separating a residual oil containing the lubricat 
ing fractions which it is desired to subsequently 
distil, flowing such residual oil into a mixing Zone; 
conveying alkali solution into Said mixing Zone 
and intimately mixing it with said oil to precipi 
tate impurities contained therein; flowing the al 
kali-treated oil from said mixing Zone to a Set 
tling zone, and evaporating and removing Solvent 
of the alkali, while so flowing, by the contained 
heat of the oil; the oil flowing through said Set 
tling Zone at a greatly reduced speed and therein 
vaporizing more solvent of the alkali and settling 
alkali-precipitated impurities; and continuously 
removing from said settling zone alkali-treated 
and settled oil and the alkali solvent vapors re 
leased therefron. 

7. The process of preparing Stock for distilla 
tion of lubricating oils, which comprises distilling, 
from crude petroleum oil low boiling constituents 
at a temperature approximating but below that 
at Which Substantial cracking occurs and thereby 
separating therefrom a residual oil containing the 
lubricating fractions which it is desired to Sub 
sequently distil, continuously flowing a stream of 
the hot residual oil, together with an alkali Solu 
tion, into a zone of mixing and evaporation and 
therein mixing the same and distributing the 
mixture over a large area, under such absolute 
pressure as to effect, at the temperature of the 
oil, evaporation of solvent, continuously flowing 
the dehydrated oil to a Zone of Settlement and 
therein settling out sludge, withdrawing sludge 
free oil from the Zone of Settlement, and con 
veying vapors from the Zone of settlement to the 
Zone of mixing and evaporation. 
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8. A continuous process for preparing heated 

topped crude oil for distillation into its contained 
lubricating fractions comprising distilling from 
crude petroleum oil low boiling constituents at a 
temperature approximating but below that at 
which substantial cracking Occurs and thereby 
separating a residual oil containing the lubricat 
ing fractions which it is desired to Subsequently 
distil, intimately mixing with Such residual oil 
an alkali solution adapted to precipitate impuri 
ties, contained in the oil; then flowing said oil 
and alkali mixture in a dispersed state to vapor 
ize solvent of the alkali by the contained heat 
of the oil and removing the evolved solvent va 
pors; then passing the alkali-treated oil to a 
series of settling zones wherein impurities precipi 
tated by the alkali are Settled out and more alkali 
Solvent vaporizes; removing the solvent vapors 
from each of said Settling Zones and equalizing 
the vapor pressures on said settling Zones; remov 
ing settled impurities from Said settling zones; 
and continuonsly removing dehydrated, alkali 
treated oil from the final Settling zone. 

9. The process of prepairing stock for distilla 
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4. 
tion into its contained lubricating fractions come 
prising distilling from Crude petroleum low boil 
ing constituents at a temperature approximating 
but below that at which Substantial cracking Oc 
curs, mixing alkali Solution with the residual oil, 
and evaporating therefrom solvent of the alkali 
by the contained heat of the oil in a plurality 
of zones in the first of which the oil is distributed 

2,0??, 407 
Over a large vaporizing surface and in the next 
of which the oil is conveyed into a slowly flowing 
body of oil of Such considerable depth as to effect 
settlement of alkali-precipitated impurities, and 
continuously removing alkali-treated and settled 
oil from the second zone and alkali solvent vapors 
from both zones. 

ARTH. E. PEIW, J.R. . . 

  


