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4. Claims, 

This invention relates to methods of distilla 
tion of the heavier fractions of crude petroleum 
oils. 

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, 

0 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 

5 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 
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25 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 a 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 light 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 
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 

55 ture to the oils handled therein, and without the 

good recovery, these heat levels often resulting. 

(Cl. 196-73) 
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 a 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 
a much smaller proportion of vaporizable to non 
vaporizable 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 a 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 
materials present in the stream before the sec 
Ondary vaporization occurs. 

It 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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2,085,422. 
maximum temperature limitation combined with 
a requirement for maximum yields. As an ex 
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 
below its cracking temperature level, passing it 
to a vaporizing step and separating vapors from 
liquid 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 of the first oil, contacting 
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, 

2. 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 

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 a 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 a 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 suff 
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 a 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, 

10 

15 

20 

25 

30 

35 


