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1. 

2,902,443 
PROCESS FOR THE PROUCTION OF LUBRICAT 

DNG OLS BY SOLVENT EXTRACTION 

Edward F. Wadley, Baytown, Tex., assignor, by mesne 
assignments, to Esso Research and Engineering Com 
pany, Elizabeth, N.J., a corporation of Delaware 

Application August 3, 1955, Seria No. 526,097 
4 Claims. (C. 208-312) 

The present invention is directed to the recovery of 
lubricating oil. More particularly, the invention is 
directed to the recovery of lubricating oil from cracked 
fractions. In its more specific aspects, the invention is 
directed to recovering lubricating oil from cracked petro 
leum fractions in admixture with extracted fractions from 
crude petroleum fractions. 
The present invention may be briefly described as a 

method for recovering lubricating oil which comprises 
contacting a solvent extract containing phenol from the 
phenol extraction of a crude petroleum lubricating oil 
fraction boiling above about 900 F. with a cycle stock 
from fluid catalytic cracking of petroleum hydrocarbons 
boiling substantially below about 900 F. but different 
from the boiling range of the lubricating oil fraction 
under conditions to form an extract phase and a raffinate 
phase and then recovering lubricating oil fractions by 
distilling said raffinate phase. 
The lubricating oil fraction from crude petroleum boils 

above about 900 F. but preferably above about 1015 F. 
and suitably is a fraction termed in the industry as a 
bright stock. It has been found that bright stock extracts 
containing phenol when contacted with a cycle stock from 
a fluidized catalytic cracking operation the phenol in the 
bright stock may extract undesirable lubricating oil com 
ponents from the cycle stock and allow the production of 
a rafiinate containing only the desirable lubricating oil 
components from the cycle stock plus some components 
from the bright stock; the ready separation of the cycle 
stock lubricating oil fractions from the bright stock may 
then be accomplished by distiliation. 
The solvent extraction employing the phenol extract of 

crude petroleum lubricating oil fractions may suitably 
be conducted attemperatures in the range from about 
170 F. to about 260 . F. but preferably at a tempera 
ture in the range from about 200 to about 260 F. to 
recover the material of highest viscosity index from the 
cycle stock. 
The phenol extract is suitably employed in an amount 

sufficient to provide a sufficient amount of phenol to form 
the raffiniate phase containing the cycle stock lubricating 
oil components. For example, a sufficient amount may 
be employed to provide a treat in the range from about 
100% to about 200% by volume based on the cycle 
stock. A phenol treat of approximately 125% by volume 
based on the cycle stock may be suitable. 
As an example of the composition of the phenol ex 

tract, it may suitably contain about 89% phenol, about 
6% water and about 5% of the solvent extract which 
may have a gravity of about 15.2 API, a viscosity of 
about 19,315 sec. at 100 F., a viscosity of about 300 
secs. at 210 F. and having a viscosity index of about 20. 
The cycle stock employed in the present invention is 

suitably a heavy gas oil fraction obtained from the 
fluidized catalytic cracking of petroleum fractions, such 
as gas oils and the like. In the fluidized catalytic cracking 
operation, a silica-alumina, a silica-magnesia, or a silica 
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zirconia catalyst having particle diameters in the range 
from about 0 to 200 microns is suspended in the vaporized 
hydrocarbons at a temperature in the range from about 
800 to about 1150 F. to cause the cracking of the 
vaporized hydrocarbons. The catalyst is separated from 
the cracked products and the cracked products subjected 
to a distillation operation. It is from this distillation 
operation that the cycle stock is obtained which suitably 
boils substantially below about 900 F. and which con 
tains lubricating oil components. This fraction may boil 
in the range from about 670 F. to about 1015 F. and 
boiling substantially below about 900 F. The cycle 
stock may be suitably fractionally distilled prior to ex 
traction with the bright stock extract as may be desirable 
to reduce its end boiling point to about 900 F. These 
fractions may be suitably recovered in accordance with 
the present invention. 
The present invention will be further illustrated by 

reference to the drawing in which the single figure is a 
flow diagram of a preferred mode. 

Referring now to the drawing, a bright stock which is 
suitably a crude petroleum lubricating oil fraction boiling 
above about 900 F. and in the range from about 950 F. 
to about 1200 F. is introduced by line 11 into a first 
extraction zone 12 where it is countercurrently contacted 
with fresh phenol introduced by line 3. Extraction Zone 
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12 may comprise a plurality of solvent extraction towers 
containing liquid-liquid internal contacting means, such 
as bell cap trays and the like, by way of which the phenol 
and the bright stock are intimately contacted. By ad 
justment of suitable temperatures in extraction Zone 12, a 
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rafiinate is formed which is withdrawn therefrom by line 
14 for recovery of the lubricating oil components there 
from and the phenol. This bright stock raffinate after. 
suitable treatment as may be desired forms desirable 
lubricating oil components. 
The bright stock extract is withdrawn from the extrac 

tion zone 12 by line 15 and while still containing phenol 
is introduced into a second extraction Zone 6 which is 
similar to extraction zone 12. Like extraction Zone 
12, it will be understood that extraction zone 16 is 
equipped with all auxiliary equipment necessary, such as 
means for inducing reflux, and the like. Introduced into 
extraction zone 16 by line 17 is a catalytic cracking stock. 
of the type mentioned before which is passed through a 
preheater 18 in line 17 by way of which the temperature 
of the cycle stock is raised to about the extraction ten 
perature, which may be in the range from about 120° to 
about 250 F. In extraction zone 6 the bright stock 
extract and the cycle stock fraction are contacted counter 
currently using a sufficient amount of extract to provide 
about 125% treat with phenol under temperature condi 
tions of about 200 to 225 F. to form a second rafiinate 
phase which is withdrawn from zone 16 by line 19 and a 
second extract phase which is withdrawn from Zone 6 
by line 20. The second extract phase is discharged into a 
phenol stripper 21, which is provided with a heating means 
illustrated by steam coil 22 by way of which phenol is 
removed from the cycle stock extract, the phenol being 
recovered from Zone 21 by line 23 while the cycle stock 
extract is discharged from Zone 21 by line 24. The cycle 
stock extract comprises aromatic components which may 
suitably be charged to a catalytic cracking operation of the 
type mentioned before or suitably may be used as a wood 
preservative, as an insecticide, as a steel mill flux, and the 
like. 
The second raffinate phase is discharged by line 19 into 

a fractional distillation zone 25 provided with a heating 
means illustrated by steam coil 26 by means of which 
temperature and pressure conditions are adjusted to re 
move phenol from the second raffinate, this phenol being 



3 
recovered by line 27 and admixed with the phenol from 
line 23 for re-use in the first extraction zone 12. 
Withdrawn from the fractional distillation zone 25 by 

line 28 is a lubricating oil fraction which suitably may be 
a 75 neutral oil, by line 29, a second lubricating oil frac 
tion may be withdrawn which may suitably be a 100 or 150 
neutral oil, and by line 30 a light motor oil fraction may 
be recovered. The bright stock extract is discharged 
from zone 25 by line 31 for further use or processing as 
may be desired. 
From the foregoing brief description of the invention, 

it will be seen that it is possible to recover lubricating oil 
components from catalytic cracking cycle stock employ 
ing the bright stock extract containing phenol as the 
Solvent. 
The invention will be further illustrated by the following 

runs in which cycle stock from a fluidized catalytic crack 
ing operation was contacted with a solvent extract con 
taining phenol. In one instance, the solvent extract em 
ploying the bright stock was contacted with the cycle 
stock at a temperature ranging from 170° to 180° F. and, 
in another instance, a temperature ranging from about 
210 to 223 F. was employed. 
The following table presents the inspections on the 

raffinate obtained from extraction with the solvent extract 
after dewaxing. Also presented are inspection charac 
teristics on fractions obtained by vacuum distillation of the 
dewaxed oil. 

Table I 

Run 1 Run 2 

Phenol Composition: 
Percent Phenol-------------------------------- 89.0 89.0 
Percent Water------------ 6.0 6.0 
Percent Solwent Extract 1 5.0 5.0 

Phenol Treat, Vol. Percent. 125 127 
Tower Temperature, F 180/170 223,210 

Rafiinate, Yield, Percent.-- 58 36 
Gravity, AP-------- 32.5 34. 
Vis. at 210° F., SSU--- n 40.8 41.6 
V.G.C.--------------- - 0.812 0.793 

Extract, Yield, Percent-- 42 64 
Gravity, API----- 2.8 10.4 
Wis. at 210° F., SSU 51.4 45.8 
W.G.C.---------- 1,045 0.975 

Dewaxed Raffinate: 
Wis. at 

100 F. SSU------------------------------ 17.7 177.0 
210° F., SSU--- 44.5 45.1 

V.I.---------------- 97 01 
Pour, F------------------------------------- 5 10 

Run Run 2 

Vacuum Oist. On Dewaxed Oil 
W1100 W.I. W1100 W.I. 
SSU SSU 

0-10% Fraction-------------------- 71.2 87 63.0 98 
% 76.6 89 73, 9 05 

84.8 9. 8.9 05 
94.0 9. 93. 6 09 
107.2 90 112.0 10 
131.2 96 137.0 10 
167.3 98 179.2 108 
249 93 255 02 
454 85 470 93 

10% Bottoms---------------------- >20,000 <50 16,787 47 

i 15.2 API, 9,315 wis. at 100 F., 300 vis. at 210. F., 20 V.I. 
2 Wiscosity gravity constant, a measure of quality improvement on 

extraction, for stocks having SSU at 210 F. below 45. The lower the 
W.G.C., the higher the V.I. V.G.C. = 1.3249 -0.318-0.029 logie (X 35.5) where (specific gravity at 60° F., and Xa viscosity at 210 F. SSU, 

From the foregoing data, it will be seen that it is pos 
sible to separate lubricating oil fractions of high viscosity 
index from the dewaxed raffinate. By operations at a 
temperature in the range from 170° to 180° F., the ma-. 
terial of lower viscosity index is obtained while at ap 
proximately 40 higher temperatures higher viscosity in 
dex materials are separable and recoverable, 
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4. 
The present invention is of considerable advantage, 

in that by virtue of selecting a solvent extract which boils 
in a different boiling range than the cycle stock, it 
is possible to separate and recover valuable lubricating oil 
components from the solvent extract. In other words, 
employing the solvent extract, some of the second raffin 
ate produced will contain material originally present in 
the lubricating oil extract which has been displaced to 
the second raffinate phase. The data presented in the 
foregoing table show that part of the lubricating oil sol 
vent extract appears in the second raffinate phase. From 
these data, it may be seen that the bottoms fraction ob 
tained when extracting cycle stock with the lubricating 
oil extract contains materials of 16,000 to 20,000 SSU 
viscosity at 100 F. These materials are rejected from 
the rafiinate phase by the distillation step of the pres 
ent invention so that the overhead fraction is composed en 
tirely of the lighter boiling lubricating oil fractions derived 
from the cycle stock. 

In accordance with the present invention, it is de 
sired to employ hydrocarbon fractions boiling above 900 
F. and preferably above 1015 F. in the solvent extract 
in order to obtain the desirable separation. 
The nature and objects of the present invention having 

been completely described and illustrated, what I wish 
to claim as new and useful and to secure by Letters Pat 
ent is: 

1. A method for recovering lubricating oil which com 
prises contacting a solvent extract containing phenol and 
lubricating oil components from the phenol extraction 
of a crude petroleum lubricating oil fraction boiling above 
about 900 F. with a cycle stock containing lubricating 
oil components from fluid catalytic cracking of petroleum 
hydrocarbons boiling substantially below about 900 F. 
but different from the boiling range of the crude pe 
troleum lubricating oil fraction under conditions includ 
ing a temperature in the range from about 170° to about 
260 F. and a sufficient amount of said solvent extract 
to provide a phenol treat in the range from about 100% 
to about 200% by volume based on the cycle stock to 
form an extract phase comprising aromatic components 
originally present in the cycle stock and a raffinate phase 
containing said lubricating oil components from said sol 
vent extract and from said cycle stock, fractionally dis 
tilling said raffinate phase into a phenol fraction, a high 
viscosity index lubricating oil fraction and a fraction con 
taining high viscosity material originally present in the 
solvent extract, and separately recovering said distilled 
fractions. 

2. A method in accordance with claim 1 in which 
the lubricating oil fraction boils above about 1015 F. 

3. A method in accordance with claim 5 in which 
the cycle stock boils below the boiling range of the lubri 
cating oil fraction. 

4. A method for recovering lubricating oil fractions 
which comprises contacting in a solvent extraction zone 
a solvent extract containing phenol and lubricating oil 
components from the phenol extraction of a crude pe 
troleum lubricating oil fraction boiling above about 900 
F. with a cycle stock including lubricating oil compo 
nents from fluid catalytic cracking of petroleum hydro 
carbons boiling substantially below about 900 F. but 
having a lower boiling range than the crude petroleum 
lubricating oil fraction under conditions including a tem 
perature in the range from about 200 F. to 260 F. to 
form an extract phase comprising aromatic components 
originally present in the cycle stock and a raffinate phase 
containing said lubricating oil components from said sol 
vent extract and from said cycle stock, said solvent ex 
tract being employed in an amount sufficient to provide 
a phenol treat in the range from about 100% to about 
200% by volume based on the cycle stock, fractionally 
distilling said rafiinate phase into a phenol fraction, a 
high viscosity index lubricating oil fraction and a frac 

  



2,902,443 
5 

tion containing high viscosity material originally present 
in the solvent extract, and separately recovering said dis 
tilled fractions. 
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