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This invention relates to a process for steam stripping 
a hydrocarbon. In another aspect, this invention relates to 
a process for separating a solvent from a hydrocarbon. 
In yet another aspect, this invention relates to an im 
proved process for the production of hydrocarbon lubri 
cating oils utilizing a solvent extraction process step fol 
lowed by a solvent dewaxing process step. 

It is known in the art to produce lubricating oils by 
various processes comprising distillation, solvent extrac 
tion, dewaxing process steps, and the like. In general, three 
types of hydrocarbons are to be found in the lubricating 
oil fraction of a crude petroleum, namely, paraf?nic, aro 
matic, and naphthenic hydrocarbons. It is known that the 
para?inic type of hydrocarbons have the highest viscosity 
indices whereas naphthenic and aromatic type hydrocar 
bons have materially lower viscosity indices. As a result 
of this, it is desirable that the product lubricating oil con 
tain high concentrations of paraf?nic type hydrocarbons 
and minimum concentrations of naphthenic and aromatic 
type hydrocarbons. 

In order to produce lubricating oils having high concen 
trations of paraf?nic type hydrocarbons, lubricating oil 
fractions of a crude petroleum are subjected to a solvent 
extraction process wherein the lubricating oil fraction is 
contacted with a solvent selective to the removal of the 
aromatic type hydrocarbon compounds. The solvents con 
ventionally employed for the removal of the aromatic 
type compounds are less selective for removing naphthe 
nic constituents. 
When, for example, phenol or phenol containing a low 

concentration of water is employed as the selective sol 
vent, the ra?inate phase comprising the para?inic hydro 
carbon fraction is passed to a stripping zone wherein 
small concentrations of phenol withdrawn from the ex 
traction zone with the rai?nate is steam stripped from the 
ra?inate. The steam stripped ra?inate is passed to a de 
waxing zone wherein high pour point waxy materials are 
separated from the ra?inate. 
A conventional process for dewaxing the ra?inate ob 

tained from the solvent extraction step comprises reducing 
the temperature of the ra?inate at a controlled rate to 
precipitate the wax crystals by the evaporation of a light 
hydrocarbon such as propane. During the chilling proc 
ess, the wax crystals form and remain suspended in the 
propane-oil solution. The chilled slurry is then charged to 
a ?lter for separation of the formed wax crystals from the 
oil. ' 

The steam stripped raf?nate passed to the dewaxing 
process step conventionally contains water which inter 
feres with the dewaxing step, forming ice crystals during 
the chilling step. To prevent the formation of ice crys 
tals in the dewaxing process, resulting in a substantial re 
duction in ?lter e?iciency and operation of other dewax 
ing equipment, it is necessary that water contained in the 
raf?nate feed to the dewaxed process be removed. 

Accordingly, an object of my invention is to provide 
an improved process for steam stripping a hydrocarbon. 
Another object of my invention is to provide an im 

proved process for stripping solvent from a hydrocarbon. 
Another object of my invention is to provide a process 

for the separation of water in the hydrocarbon feed to a 
dewaxing process. 

Other objects, advantages and features of my invention 
will be readily apparent to those skilled in the art from 

10 

15 

30 

3,322,667 
Patented May 30, 1967 

2 
the following description, the drawing and appended 
claims. 
By my invention, I have provided a process wherein a 

hydrocarbon is steam stripped and the steam stripped hy 
drocarbon contacted with a vaporous drying agent. Pref 
erably, although not to be limited thereto, the steam 
stripping and drying steps are conducted in the same 
vessel. 
The invention is applicable to the separation of liquids 

from hydrocarbons wherein said liquids are more readily 
volatilized in the presence of steam than said hydrocar 
bons. Although not to be limited thereto, the invention is 
particularly applicable to the separation of solvents such 
as phenol and furfural from hydrocarbon lubricating oil 
fractions. 
The vaporous drying agents employed in the process of 

my invention are those more volatile than the hydro 
carbon feed to the drying zone and preferably more read 
ily volatilized than water. In a process wherein a hydro 
carbon is solvent extracted and subjected to a subsequent 
process step, such as a dewaxing process wherein the said 
hydrocarbon is contacted with an agent more readily 
volatilized than said hydrocarbon, it is preferred that 
the vaporous drying agent employed in the drying step be 
the same agent employed in the subsequent process step. 
Agents employed in hydrocarbon dewaxing processes and 
found to be suitable as vaporous drying agents include bu 
tane, propane, methyl ethyl ketone, a mixture of ketones, 
and a mixture of methyl ethyl ketone and toluene. 

Although not to be limited thereto, the invention will 
. hereinafter be described as applied to a raf?nate obtained 
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from a phenol solvent extraction process, said raf?nate to 
be subjected to a subsequent dewaxing process. It will be 
understood by those skilled in the art that the invention 
is applicable to hydrocarbons withdrawn from other sol 
vent extraction zones such as a furfural extraction zone. 
The term “raf?nate” as herein employed refers to a lub~ 
ricating oil fraction that has had the aromatics removed 
therefrom and contains high pour point waxy materials. 
It will also be understood by those skilled in the art that 
the inventive stripping process can be applied to the ex 
tract obtained from the phenol solvent extraction pro 
cess as well as to hydrocarbons in general. 
The drawing is a schematic representation of one em-' 

bodiment of the invention. 
Although not to be limited thereto, in the stripping of 

phenol from a hydrocarbon ratlinate, the weight ratio 
of stripping steam to hydrocarbon feed is maintained gen 
erally in the range of 1:150 to 1:500. Temperatures and 
pressures in the solvent stripping region of the stripping 
zone are normally maintained in the range of 350° F. to 
700° F., and 10 p.s.i.a. to 20 p.s.i.a., respectively. The 
weight ratio of propane, when employed, to hydrocarbon 
in the drying region of the stripping zone is generally 
maintained in the range of 1:500 to 112000. Temperatures 
and pressures in the drying region are generally main 
tained in the range of 350° F. to 700° F., and 10 p.s.i.a. 
to ‘20 p.s.i.a., respectively. The stripping tower may or may 
not be reboiled. Usually the oil is charged at su?icient 
temperature that no additional heating is required. 

Referring to the drawing, a ra?inate having a viscosity 
of 75 SSU at 210° F. and containing phenol and obtained 
from the phenol solvent extraction of a lubricating oil 
hydrocarbon fraction is passed via conduit means 11 to 
the top tray of a 24- tray stripper 10 at the rate of 160 
barrels per hour. 
A mixture of Ellenberger and Burbank crude oils was 

subjected to atmospheric distillation to produce a topped 
crude. This topped crude was subjected to vacuum dis 
tillation to produce distillates of a gas oil, a 10 raw, and 
a 20 raw lubricating oil base stock. The vacuum reduced 
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crude was subjected to propane deasphalting, producing a 
50 raw and a 250 raw lubricating oil base stock. These 
raw stocks were separately subjected to phenol extraction. 
The raftinate of the example was produced in the above 
manner. 

165 pounds stripping steam at the rate of 150 pounds 
per hour is passed via conduit means 12 to the fourth 
tray of stripper 10. Vaporous propane at the rate of 40 
pounds per hour is passed via conduit means 13 to the 
lower region of stripper 10‘. Stripper 110 is operated at a 
bottom temperature of 500° F., a top temperature of 
500° F., and a top pressure of 18 inches of water vacuum. 
The vacuum is maintained within stripper 10 by a conven 
tional steam ejector 20. 

Within stripper 10 the hydrocarbon feed is initially 
contacted with steam. The stripped hydrocarbon free of 
solvent and containing moisture passes downwardly from 
the steam' contact region through stripper 10 into the dry 
ing region and is contacted therein with the rising vapor 
ous propane. The propane separates the water from the 
stripped hydrocarbon. 
A vapor stream comprising steam, propane and phenol 

is drawn from stripper 10 via conduit means 14 and 
passed to a conventional heat exchange means 16. A 
partially condensed stream is passed from heat exchange 
means 16 via conduit means 17 to accumulator 18. A 
liquid stream comprising phenol and water is withdrawn 
from accumulator 18 via conduit means 21. The water 
and phenol stream withdrawn from accumulator 18 via 
conduit means 21 can be passed, if desired, to a subse 
quent separation step not herein illustrated for recovery of 
the phenol from the water. A vapor stream comprising 
steam and propane is withdrawn from the top of accumu 
lator 18 via conduit means 19. 

Ra?inate substantially free of phenol and water is with 
drawn from the bottom of stripper 10 via conduit means 
22 at the rate of 48,000 pounds per hour. Although as 
illustrated, the steam stripping and drying steps were con 
ducted in the same stripper vessel, it is within the scope 
of this invention to employ separate vessels for the steam 
stripping and vaporous drying steps. The ra?inate with 
drawn from stripper 10 via conduit means 22 can be 
passed to a subsequent propane dewaxing process 23; 
wherein liquid propane is introduced into said dewaxing 
process via liquid propane conduit means 24. Under such 
conditions, the propane absorbed by the ra?inate in the 
drying region is separated from the raftinate in the pro‘; 
pane dewaxing process. 

It is also within the scope of this invention to separate 
absorbed drying agent from the ra?inate withdrawn from 
stripper 10 via conduit means 22 by a subsequent con 
ventional separation process step not herein illustrated. 
As will be evident to those skilled in the art, various 

modi?cations of this invention can be made, or followed, 
in the light of the foregoing disclosure, without depart 
ing from the spirit or scope thereof. 

I claim: 
1. A process which comprises contacting a mixture 

com-prising a hydrocarbon and a component selected from 
phenol and furfural with steam in a stripping zone, and 
contacting the resultant steam-stripped hydrocarbon with 
a vaporous drying agent selected from butane, propane, 
methylethyl ketone, mixtures of ketones, and a mixture 
of methylethyl ketone and toluene. 

2. A process which comprises introducing a feed mix 
ture comprising a hydrocarbon and a component selected 
from phenol and furfural into the upper region of a strip 
ping zone, introducing steam into an intermediate region 
of said stripping zone, introducing a vaporous drying agent 
selected from butane, propane, methylethyl ketone, mix 
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4 
tures of ketones, and a mixture of methylethyl ketone and 
toluene into the lower region of said stripping zone, With 
drawing a vaporous fraction comprising steam, said com 
ponent, and said drying agent from the top of said strip 
ping zone, and withdrawing a substantially water-free 
hydrocarbon fraction from the bottom of said stripping 
zone. 

3. A process which comprises contacting a ra?inate 
containing a selective solvent having a greater volatility 
than said ral?nate with steam in a stripping zone, con 
tacting with a vaporous dewaxing agent the resultant sol 
vent-free raf?nate in said stripping zone whereby said 
ra?inate is rendered substantially water-free, passing the 
resultant substantially water-free and solvent-free ralii 
nate from said stripping zone to a dewaxing zone, 
adding to said dewaxing zone as a liquid an addi 
tional amount of dewaxing agent precipitating wax crys 
tals in said dewaxing zone by the vaporization of said 
dewaxing agent, and withdrawing from said dewaxing 
zone a substantially wax-free lubricating oil fraction. 

4. The process of claim 3 wherein each said dewaxing 
agent is selected from the group consisting of butane, pro 
pane, methyl ethyl ketone, a mixture of ketones, and a 
mixture of methyl ethyl ketone and toluene. 

5. The process of claim 4 wherein said selective solvent 
is selected from the group consisting of phenol and fur 
fural. 

6. A process which comprises contacting a ra?inate 
containing phenol with steam in the solvent-stripping 
region of a stripping zone, contacting with vaporous pro 
pane the resultant phenol-free raf?nate in the drying re 
gion of said stripping zone, maintaining a temperature 
and pressure in said drying region in the range of 350 
700° F. and 10 p.s.i.a. to 20‘ p.s.i.a., respectively, main 
taining the weight ratio of vaporous propane to ra?inate 
in said drying region in the range of 1:500 to 112000, 
passing the resultant moisture-free and phenol-free ralli 
nate from said stripping zone to a dewaxing zone, pre 
cipitating wax crystals in said dewaxing zone by the vapor 
ization of propane introduced into said dewaxing zone 
as a liquid, and withdrawing from said dewaxing Zone 
a substantially wax-free lubricating oil fraction. 

7. The process of claim 6 to include maintaining a 
temperature and pressure in said solvent stripping region 
of said stripping zone in the range of 350-700" F. and 10 
p.s.ia. to 20 p.s.i.a., respectively, and maintaining the 
weight ratio of said steam to said raf?nate in the range 
of 1:150ito‘ 1:500. 

8. A process which comprises introducing a feed mix 
ture comprising a hydrocarbon and phenol into the up 
per region of a stripping zone, introducing steam into an 
intermediate region of said stripping zone, introducing 
propane into the lower region of said stripping zone, with 
drawing a vaporous traction comprising steam, said phe 
nol, and said propane from the top of said stripping zone, 
and withdrawing a substantially water-free hydrocarbon 
fraction from the bottom of said stripping zone. 
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