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Fred L. Fast, Woodbury, N. J., assignor to So-
cony-Vacuum Oil Company, Incorporated,
New York, N. Y., a corporation of New York

Applica.ﬁon December 4, 1935, Serial No. 52,755
4 Claims. (CL 196-—-73)

This invention relates to methods of distilla-
‘tiiclm of the heavier fractions of crude petroleum
oils, C

_Considerable difficulty is encountered in ob-
taining full yields of the heavier viscous distil-
lates, particularly from crudes of a mixed base
or asphaltic base nature in which the oils heavier
than those whose recovery is desired are of an
asphaltic nature. Batch fractional distillation,

jo by shell stills or other methods taking narrow
vapor cuts at increasing temperature levels are
objectionable, even when carried out under vac-
uum, because of the combination of temperature
and time elements of such.a nature as to lead

15 to serious decomposition of the desired fractions.
Flash distillations, with or without steaming, at
atmospheric pressure or under vacuum, are ef-

. fective insofar as they are able to reduce expo-
sure to conditions which promote decomposition,
but since the heat for the vaporization ‘of desired
constituents must come from the sensible heat

of the flash stream, vaporization occurs in a re-
-gion of rapidly falling temperature, and danger-
ously high heat levels are necessary to attain

good recovery, these heat levels often resulting.

% in damage to the stock distilled, even under high
vacuum and/or in the presence of considerable

- steam. It has been proposed to accomplish the
supply of sufficient heat at & sufficiently high level
30 to give desired vaporization by recirculation of
residuum through the heater in company with
the charge. Even this has not been able to ac-
complish the desired purpose in some instances,
and resort has been had to adding a lisht vola-
35 tile material of the nature of gas oil or kerosene
to the charge oil entering the heater in order to
take advantage of its carrying effect in the sub~

' sequent vaporization, The addition of this ma-
terial adds to the heat load necessary to accom-
40 Plish a given distillation, and its separation and
recovery calls for additional fractionation and
condensing equipment. ;
The object of this invention is to reduce the
_temperature level which must be carried to ac-
45 complish a desired vaporization of heavy dis-
tillates, without including in the charge of oil
to be heated a carrier material of nature widely
differing from that which it is desired to recover

in the particular distillation step. A further ob-
60 ject is to obtain a proper additional carrying ef-
fect of vapors lighter than the heaviest oil re-
covered as distillate, without introducing to the
distillation system an oil which is foreign in na-
6 ture to the oils handled therein, and without the

expenditure of additional heat to create those
lighter vapors. :

It is a feature of this invention that an oil
comprising a ‘“long residuum?”, i. e. containing
some gas oils, light and heavy lubricants, and
whatever asphaltic residual matter is present in
the crude, is first subjected to flash distillation
to remove the greater portion of the desired ma-
terial as vapors. The remainder, stripped of the
greater proportion of vaporizable fractions, but
at o lowered temperature due to the loss of heat
absorbed by vaporization of the lighter fractions,
is circulated through a heater to regain tempera-
ture and vaporized in such a way that advantage
is taken of the carrying effect of the vapors pre-
viously formed. The reheated oil, now carrying
5 much smaller proportion of vaporizable to non-
yaporizable material, will not lose as much tem-
perature on' flashing as the original mixture.
The higher temperature thus prevailing is con-
ducive to the vaporization of fractions of higher
boiling point than vaporizable by the first flash-
ing.

It is a further feature of this invention that
the sensible heat carried by the residue of this
second vaporization step is further used to im-
part heat to the cooler residue of the first va-
porization step, which heat is imparted and dis-
sipated With a minimum time element, thereby
securing maximum vaporization with high heat
economy and a minimum of decomposition.

It is & further feature of this invention that
the final temperature of the residue of the second
flashing step may be controlled by controlling

the proportion of vaporizable to non-vaporizable 3

materials present in the stream before the sec-
ondary vaporization occurs. .
"t is a further feature of this invention that
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vapors of similar nature, destined for commin-

gling in the same final product, but originating )

in separate vaporization operations, are so han-
died that they may be fractionated and con-
densed together, resulting in marked economies
of equipment for a given recovery of distillate.
Other features of the invention consist of cer-
tain novel modes of operation hereinafter de-
scribed and particularly defined in the claims.
. This invention is herein described as being .

‘pertinent to the recovery of heavy lubricating

stock from the asphaltic residue of a mixed base
crude. It is not limited to such use, but may
be used for the separation of oils of high boiling
point whether the residue be asphaltic or not,
as well as for other uses hereinafter pointed out.
_ The vaporization steps of this invention may
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be carried out at atmospheric pressure, or under

vacuum, and in the presence or absence of steam.
In general, it is more applicable to those proc-
esses where vacuum and/or steam are made’ use
of to permit distillation at lower temperatures,
and when so applied it will permit the perform-
ance of a desired distillation at s given maxi-

- mum temperature with less vacuum and/or
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steam. With set limits of temperature and of
vacuum and/or steam, it will permit the recovery
of greater amounts of distillate for s given heat
input. .

This invention, as directed to the recovery of
heavy lubricating oil distillates, is operated upon
topped crude oil. That is, the charging stock
to the distillation process is a crude oil from
which gasoline, kerosene, and more or less gas
oil have already been removed by a process of
distillation as a step in preparation for the proc-
ess of this invention. This topped crude, if from a
mixed base oil, to which this invention is most
applicable, will contain, in addition to the light

and heavy lubricants which are desired, an as- -

phaltic material to be rejected as residue and
more or less gas oil lighter than the desired lubri-
cant fractions. It may contain only the amount

of gas oil normally recovered with and consid-"

ered a part of the wax distillate cut, or it may
contain more than that amount if desirable for
its carrying effect in flash vaporization.

In order that this invention may be more
thoroughly understood, reference is made to the
drawing which is attached to and made a part
of this specification. The single figure of this
drawing shows in diagrammatic form an appa-
ratus suitably equipped for carrying out this
invention. : ’

In the drawing, | designates g furnace or pipe
still heater, and 2 the lower portion of a frac-
tionating tower. 'Topped crude oil charge, under
pump pressure, enters the furnace { through
inlet & and passes through convection coils 4
and roof coils §, to leave through transfer line 8,
entering fractionating tower 2 in flash chamber
1. If desired a back pressure may be held upon
the heating coil by control of valve 8. Upon
entry of the heated topped crude to the flash
chamber 7, a considerable portion, determined by
the temperature in transfer line § and the nature
of the charge, will vaporize, and rise through
chimney 8 past drawoff plate 40, to continue up-
ward through tower 2. Unvaporized residue will
bass downward through bafies i to storage
space 12, into which steam is led through pipe 13.
This steam in passing through the oil in {2 and
upward in contact with the oil Dassing baffles {1,
will exert a stripping action thereon. This much

of the operation is substantially identical with-
‘prior practice. As explained, due to conditions

of heat drop in chamber 7 and across baffles {{,
it is difficult to get complete vaporization of heavy
lubricant fractions, even with the aid of steam
from 13, without unduly high temperatures in
transfer line 6. _

In practice according to this invention, no at-
tempt is made to get complete vaporization by
means of high heat level in transfer line . In-
stead, residue from 12 is withdrawn through pipe
{4 by pump (5, forced through coils {6 placed on
the walls of the combustion chamber of the fur-
nace I, and delivered through transfer line K
to flash plate 18 located in tower 2 above flash
chamber 7. ' If desired back pressure may be held
on this heating cycle by control of valve 19. Ad-
ditional vaporization will take place on flash plate
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18, and the oil not thereon vaporized will drop
through one or more stripping plates 20, where
it is contacted with light vapors from the first
vaporization, collect on drawoff plate I8 and pass
through tube 2f and over baffies {{ to storage
space {2, The operation of this cycle is so con-
ducted that the amount handled by pump {5
and heated per unit of time is much greater
than the amount of residue from crude unvapor-
ized in 7 during the same unit, of time. That
is, there is a continuous circulation of completely

-stripped asphaltic residue through i, {6, 11, {8,

20, 10, 21, 12 to which is added a small amount
of fresh incompletely stripped residue from cham.
ber 7. .
The present invention is an advance over prior
practice in several very important respects.
Heavy oil fed to fiash plate 18 contains enough
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heat storage medium so that such vaporization

as occurs there is without substantial lowering of
temperature. Heavy oil leaving flash plate 18 is
at a high temperature, and is immediately con-
tacted, at stripping plate 20, with light vapors and
steam from flash chamber 7, and by them fur-
ther stripped. The stripping action so accom-
plished is of sufficient magnitude so that for a
certain temperature in transfer line {1, a much
lower proportion of heat-carrying medium will
give an equivalent vaporization, or with the same
proportion of heat carrier, a lower temperature
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may ‘be used. At the temperature levels neces- _

sary for vaporization of oils of this nature, even
small differences of temperature are of major
importance. ,

As a second fedture of very considerable eco~
nomic importance, all vapors pass together into
the upper portion of tower 2, ‘which is equipped

with fractionation equipment of ahy type suit=--

able, the functioning of which has nothing to do
with this invention, and which is here omitted
for simplicity.

The heavy, unvaporized hot ofl from flash
pliate {8, after passing through and being stripped
on stribping plate 28, collects on drawoff plate
0. That portion of it which is desired to be
recovered as residuum is drawn through pipe 22
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for removal from the system. If desired, this

oll may be further concentrated by use of &
stripping tower of the usnual sort 23, from which
final tar product is withdrawn to storage through
pipe 24. The oil passing from drawoft plate 10
through pipe 21 has a further very useful duty
to perform. 1Itis at a much higher temperature
than the residue from flash chamber 7, and is
immediately mixed with that residue, and passes
with It over bafles {1 in contact with steam from
13. In this manner, a source of heat at a use-
ful high level is available for the stripping of the
otherwise rapidly cooling residue from flash
chamber 7. And, most important, that heat is
available at a level which will not cause decom-
position of valuable constituents in the residue
from flash chamber 17.

Taken together, the new concepis present in

the sequenceé of operations disclosed herein per-
mit of recovering an equal amount of distillate
with less demand for hesting fuel, vacuum and
steam than heretofore found possible, and at the
same time subject that distillate to less rigorous
conditions of temperature and time tending to-
ward decomposition. Conversely, they permit of
a greater recovery of distillate for the same ex-
pendittire of energy and risk of deterioration.
This method of operation is equally applicable
%o any problem of distillation confronted by a
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maximum temperature limitation combined with
a requirement for maximum yields. As an €x-
ample of one such application, the finishing dis-
tillation of treated pressure distillate may be
noted.

I claim:

1. The method of distilling an oil susceptible
to decomposition _effects above a certain tem-
perature to obtain therefrom a full yield of un-
cracked distillate products which comprises the

“ following steps: heating the oil in a confined

stream to a temperature near, but substantially
pelow its cracking temperature level, passing it
to a vaporizing step and separaling vapors from
liguid oil, mixing the liquid oil with a hydro-
carbon heat carrier which is at a higher tem-
perature still below the cracking temperature
level of constituents
the mixture with steam to cause vaporization
of a further portion of the liquid oil, heating the
mixture in a second confined heating stream to
a temperature close to the cracking temperature
level of constituents of the first oil, passing the
heated mixture to a vaporizing step to separate
vapors and leave a residuum, contacting the re-

siduum with vapors and steam from the first va-

porization to effect removal of a final portion
of vapor therefrom, removing a portion of resi-
due from the system, and mixing the remainder
with liquid oil from the first vaporization as a
heat carrier therefor.

9. The method of claim 1 in which the va-
porization and stripping steps are conducted un-
der reduced pressure.

3, The method of claim 1 in which the pro-

of the first oil, contacting.

3

portion of heat-carrying residue added to liquid
oil from the first vaporization is sufficiently great
so that no substantial drop in temperature oc-
curs during the second vaporization. .

4. The method of recovering & full yield of un
cracked lubricating distillate from a mixed base
crude oil without subjecting the oil to tempera-
tures sufficiently great to cause substantial loss
of the lubricant oil fraction by decomposition
which comprises the following steps: heating a
long residuum in a confined stream to @ tempera-
ture sufficient to cause vaporization of a sub-~
stantial portion of the lubricant distillate, flash-
ing the heated oil to separate vapors from liquid
oil, admixing the liquid oil with asphalt which
is at a higher temperature, contacting the mix-
ture with steam to vaporize further lubricating
distillate, heating the mixture in a second con-
fined stream to a temperature high enough to
vaporize substantially all the remaining lubri-
cating distillate, this temperature being higher
than that of preceding heatings, but not suffi-
ciently high to bring about substantial cracking
of unvaporized constituents of the long residuum,
flashing the heated mixture to separate lubri-
cating distillate vapors and a residual asphalt,
contacting the residual asphalt with vapors and
steam from the first vaporization to insure com-
plete stripping of lubricating distillate therefrom,
removing & portion of the asphalt from the sys-
tem, and mixing the remainder with the liquid
oil from the first vaporization as a heat carrier
therefor.

FRED L. FAST.
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