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This invention relates to a process for cracking hydro 
carbon oils and particularly is directed to a method for 
treatment of the charge oil prior to conversion to improve 
the cracking characteristics thereof. More specifically, 
the present invention is concerned with the extraction of 
an aromatic-containing cracking charge stock with the 
extract phase resulting from previous treatment of a 
petroleum lubricating oil with a solvent having a prefer 
ential selectivity for the relatively more aromatic type 
constituents as compared with the more paraffinic type 
constituents and subsequent subjection of the raffinate ob 
tained from said extraction to catalytic cracking. 

It has heretofore been known that oils having a rela 
tively high content of aromatic hydrocarbons are less 
suitable for cracking than non-aromatic oils since crack 
ing of aromatic-containing oils results in a greater deg 
radation of the oil into undesired products such as coke 
and gas for a given conversion to gasoline than cracking 
of non-aromatic oils. Thus, the ratio of gasoline to coke 
or gas for a given conversion is higher when cracking non 
aromatic oils than when cracking aromatic oils. In view 
of the foregoing, it has been proposed to remove aromatic 
constituents from aromatic charge oil before subjecting 
the same to cracking. Removal of aromatic constituents 
may be accomplished by treatment of the cracking charge 
stock with a solvent having a selective solvent power for 
aromatics as compared with non-aromatics. Such pro 
posed treatment, however, has been relatively expensive 
due to the necessity for recovering solvent and accordingly 
has not been practiced in commercial operation since the 
improved cracking characteristics of the stock so treated 
have ordinarily inct offset the additional operational costs 
involved. 

It has also been known, prior to the present invention, 
to improve the qualities of petroleum lubricating oil frac 
tions by extraction with a solvent having a preferential 
selectivity for the relatively more aromatic type constit 
uents as compared to the relatively more paraffinic type 
constituents. In such prior practice, the usual procedure 
for solvent refining of lubricating oils has been to contact 
the oil stock undergoing treatment with solvent in an ex 
traction tower. Thus, the oil charge is ordinarily intro 
duced into the lower portion of an elongated tower while 
solvent is introduced into the upper portion thereof. The 
oil and solvent move counter-currently through the tower, 
efficient contact between the counter-currently moving 
phases being generally secured by Suitable distributing and 
contacting means, such as by contact masses, distributing 
plates, pierced plates, and the like. Temperature and 
pressure conditions are maintained in the tower to secure 
the formation of extract and rafiinate phases. The result 
ing extract phase containing the Imajor portion of the 
solvent, together with extracted material removed from 
the oil, accumulates in the bottom of the tower. The 
rafiinate phase, comprising solvent insoluble constituents 
of the oil mixed with a small proportion of the solvent, 
accumulates in the upper portion of the tower. The re 
spective phases are segregated and removed from the 
tower, after which the solvent is removed by separately 
distilling these phases, driving the solvent therefrom as 
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overhead. The solvent so removed is thereafter con 
densed and recycled for further treatment of additional 
charge oil. 

in accordance with the present invention, the extract 
phase resulting fron refining a lubricating cil fraction 
with a solvent having a preferential selectivity for the 
relatively more aromatic type constituents as compared 
with the relatively more paraffinic type constituents is em 
ployed directly without distillation in extraction of a 
petroleum oil to be used as cracking charge stock. The 
extract and raffinate fractions obtained from said extrac 
tion are thereafter separated and the solvent is removed 
therefrom. The resulting raffinate fraction is then sub 
jected to catalytic cracking, affording a high yield of 
product characterized by an improved gasoline/coke ratio. 
The present method affords a combined solvent extraction 
procedure for treatment of petroleum lubricating oil frac 
tions and refining process for oils to be used as cracking 
charge stocks with the elimination of the time-consuming 
and expensive distillation step heretofore employed in 
effecting separation of the extract phase resulting from 
solvent refining of lubricating oils. It has further been 
unexpectedly found in practice of the process of this in 
vention that aromatic-containing cracking charge stocks 
treated with the extract phase of a solvent refined lubricat 
ing oil is advantageous since an exchange is thereby 
effected between paraffinic material in the extract phase 
from lubricating oil refining and aromatics in the cracking 
charge stock. Such exchange has been found to result in 
an improved yield of cracking charge oil raffinate over 
that obtained in the extraction of such oil wherein the 
solvent is used directly. 
The extracts resulting from treatment of petroleum 

lubricating oils with any of the solvents having a prefer 
ential selectivity for the relatively more aromatic type 
constituents as compared to the relatively more paraffinic 
type constituents may be employed in the present process. 
Solvents of this class are, for example, furfural, sulfur 
dioxide, phenol, cresol, aniline, nitrobenzene, beta-beta 
dichloroethyl ether (chlorex), and the like. Such solvents 
may have been further modified with regard to selectivity 
and solvent power by the addition of inert solvents as, 
for example, by the addition of water, alcohols, or 
glycols. Of these solvents, preference is accorded furfural 
and mixtures thereof. The method of the invention may 
be practiced in any manner in which contact between the 
respective oil charges and solvent or solvent mixtures is 
maintained and the raffinate resulting from extraction of 
the cracking charge oil may be subjected to catalytic crack 
ing under the usual conditions employed in such oper 
ations. 

Reference will now be made to the accompanying 
drawing in order to further describe the invention. 

In the drawing, lubricating oil is introduced through 
line 10 and the solvent used for extraction is introduced 
through line 11. The extraction is carried out in solvent 
extraction step 12 by any suitable means. The resulting 
lubricating oil raffinate is passed through line 13 to solvent 
recovery step 14. The recovered solvent passes through 
line 15 and is recycled through line 6 for use in further 
extraction. The remaining lube oil raffinate, free of 
solvent, passes through line 7. The lubricating oil ex 
tract is removed through line 18 to solvent extraction step 
19, wherein it is contacted with cracking charge oil in 
troduced through line 20. The resulting cracking charge 
oil raffinate is withdrawn through line 21 and conducted 
to a solvent recovery step 22. Solvent recovered in such 
step passes through line 23 and is recycled through line 16 
to the original solvent extraction step. The remaining 
charge oil raffinate, stripped of solvent, is withdrawn 
through line 24 and passed to catalytic cracking step 25. 
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The resulting gaseous products may be removed through 
line 26 to a suitable gas recovery system not shown. The 
gasoline may be removed to storage or subsequent refining 
through line 27. Recycle stock boiling above the gasoline 
range may be removed through line 28 and conducted to 
storage or all or a portion of such recycle stock may 
be conducted through line 29 and recycled to solvent ex 
traction step 19. The charge oil extract is withdrawn 
through line 30 and conducted to solvent recovery step 
31. The recovered solvent is removed through line 32 
and recycled to solvent extraction step 12. The remain 
ing stripped extracts are withdrawn through line 33. 
The combined solvent refining and catalytic cracking 

process of this invention may be carried out either as a 
continuous operation or on a batch or semi-batch basis 
wherein the solvent lubricating oil extract from a previous 
refining step may be introduced from a suitable storage 
source to contact with the cracking charge oil under 
going treatment. 

It is contemplated that the solvent extract of lubri 
cating oil utilized herein as a treating medium is that ob 
tained by the usual solvent extraction of petroleum lubri 
cating oil stocks under conventional contacting condi 
tions, that is, the contacting of a petroleum lubricating oil 
fraction characterized by an A. P. l. gravity of between 
about 10 and about 40 with a solvent at a temperature of 
between about 80° F. and about 300 F., the volume ratio 
of solvent to oil being maintained between about 0.5 and 
about 10.0. 
The cracking charge stock treated in accordance with 

this invention may be any of the aromatic-containing 
stocks heretofore employed and may contain both straight 
run and cracked products or a mixture of the two. Typi 
cal of the charge stocks treated are distillate fuel oils and 
catalytic cracking cycle stocks. Generally, the crack 
ing charge oils treated by the present process are char 
acterized by a viscosity (S.U.V. at 122 F.) of between 
about 35 and about 200 seconds and boiling within the 
approximate range of 350-1000 F. The charge stock 
treated by the method described herein further generally 
contains at least about 25 per cent by weight of aro 
matic type constituents. 
The term “petroleum lubricating oil” as used herein is 

in accordance with the usual significance accorded that 
designation and includes all the distillate obtained from 
the crude oil after gas oil has been expelled as well as 
some of the residues that are left in the still when non 
asphaltic crude oils are distilled. Generally, lubricating 
oil fractions refined in accordance with the instant process 
are characterized by a viscosity (S. U. V. at 210 F.) 
of between about 35 and about 200 seconds. 
The cracking of the raffinate obtained upon extraction of 

the charge oil with the lubricating oil extract phase is 
carried out under conventional catalytic cracking condi 
tions. Thus, the temperatures employed are within the 
approximate range of 800 to 1200 F. and the pressures 
are only such as are sufficient to cause the oil vapors to 
pass through the various steps of the process. Any crack 
ing catalyst which has been found suitable for the con 
version of high boiling hydrocarbons into the gasoline 
distillate range may be satisfactorily used. This includes 
catalysts of both natural and synthetic origin Such as the 
various clays and other natural earths which have been 
treated with acids or other chemical methods and the 
synthetic catalysts prepared from silica and various re 
fractory oxides, for example, gel composites of silica 
alumina, silica-zirconia, silica-alumina-chromia, silica 
alumina-zirconia, silica-alumina-thoria, and the like. These 
catalysts may be treated and prepared by any of various 
well known procedures. 
The procedure of this invention accordingly involves 

use of the extract phase from a solvent lubricating oil 
refining operation to extract cracking charge oils and sub 
sequent subjection of the raffinate so obtained to catalytic 
cracking. The contacting of solvent lubricating oil ex 
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4 
tract and cracking charge oil is generally accomplished 
at a temperature between about 60 F. and about 200 F. 
under conditions to give the equivalent of from 0.5 to 10 
theoretical counter-current extraction stages. The vol 
ume ratio of solvent lubricating oil extract to cracking 
charge oil is generally between about 0.1 and about 10. 
The solvent lubricating oil extract, for example, the ex 
tract resulting upon treating a lubricating oil with furfural 
ordinarily contains 70 to 90 per cent of the total furfural 
employed in lubricating oil extraction. This extract may, 
in accordance with the procedure of this invention, be 
used directly for extraction of cracking charge oils or, 
alternatively, the lubricating oil extract may be cooled to a 
temperature such that extract oil separates therefrom and 
the remaining solvent-enriched phase may be employed 
to treat cracking charge oil. The solvent power of the 
lubricating oil extract may also be adjusted by cooling 
and saturating with water and decanting the oil phase, 
which separates before charging to the cracking charge oil 
treating step. The extract phase resulting from such treat 
ment of cracking charge oils thus contains the extracted 
components of both lubricating oil and cracking charge 
oil, which are recovered together in a single solvent 
stripping operation. It will accordingly be seen that al 
though the rafiinate must be stripped separately from 
both the lubricating oil and the cracking charge oil, one 
of the two major extract stripping operations in the over 
all process is eliminated, namely, the stripping of the ex 
tract phase from solvent refining of the lubricating oil. 
Since solvent recovery represents the major processing 
cost of a solvent refining operation, the processing pro 
cedure described herein provides an inexpensive improved 
refining method for the treatment of aromatic-containing 
cracking charge oils. 

In addition, it has been found that there is a distinct 
and unexpected advantage in using the solvent extract 
phase from a lubricating oil operation for extraction of 
a cracking charge oil since an exchange of paraffins in 
the extract phase with aromatics in the cracking charge 
oil is effected during contact. This exchange of aromatics 
for heavier paraffins is definitely advantageous as it pro 
vides an increased yield of good cracking stock to offset 
the loss of aromatics which are poor in cracking char 
acteristics. Thus, the process described herein enables 
improvement in the yields of gasoline which can be 
obtained by catalytic cracking. In addition, the amounts 
of carbon deposition on the cracking catalyst are de 
creased so that the time of processing, particularly in 
regeneration of the catalyst, is materially decreased. 
Since the conversion of cracking charge oil to gasoline 
is also increased, the effect is to increase plant capacity 
for a given size of equipment. 
The following comparative examples will serve to illus 

trate the improvements realized in accordance with the 
method of this invention. The cracking charge oil em 
ployed in Examples 1 to 3 was a distillate fuel oil stock 
having a boiling point of 450 to 900 F. and an A. P. I. 
gravity of about 20.5. The solvents used in these exam 
ples were furfural and the extract phase from a previous 
furfural refined lubricating oil stock. Individual sam 
ples of the fuel oil were contacted with fresh furfural 
and with the extract phase from a furfural refined lubri 
cating oil stock. This extract phase contained approxi 
mately 74.5% by volume of furfural and 25.5% by 
volume of extracted lubricating oil components of 10 
A. P. I. gravity. Such extract was obtained by contact 
ing a lubricating oil boiling in the range of 425 to 950 
F. with furfural at a temperature between about 160 and 
about 230 F., the volume ratio of furfural to lubricat 
ing oil being about 1.75. The extract phase used in the 
present evaluation was saturated with furfural at 100 F. 
The rafiinate phases resulting from furfural treatment 

of the distillate fuel oil and treatment of said fuel oil 
with the furfural lubricating oil extract were evaluated 
as cracking charge stocks in the presence of a silica-alu 
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mina cracking catalyst employing the TCC technique 
operating under the following conditions: - 
Space velocity, v./hr./v----------------------- 0.86 
Catalyst-to-oil ratio, vol.----------------------- 15 
Temperature, F---------------------------- 880 

3.0 

The results of such evaluation together with results 
obtained by cracking the raw distillate fuel oil stock are 
summarized in the table below: 

Steam, per cent Wit---------------------- 

6 
cycle stock having a boiling point range of 450 to 850 
F. and an A. P.I. gravity of about 17 was employed. 
The solvent employed was the extract phase resulting 
from furfural refining of a lubricating oil stock. Such 
extract was obtained by contacting a lubricating oil boil 
ing in a range of 600 to 900 F. with furfural at a tem 
perature between about 150 and about 250 F., the vol 
ume ratio of furfural to lubricating oil being about 1.5. 
In Example 4, the catalytic recycle stock extracted with 
50% by volume of the lubricating oil extract phase at 

Table II 

Example Number-------------------------------------------- 2 3 

ExtractPhase from Fur 
Solvent-------- ???? --- ??????? ?? ???????????????????????? ???? -- ???????????????????? -- ????? ???? ?????? None Eresh Furion of 

? Lubricating Oil Sat a water | urated at 160°F. 

Solvent-to-Oil Ratio, Vol.------------------------------------- 0.33 0.50 2.00 
Temperature, F------------------------------- ma ?{}0 100 100 
Raffilmate: 

Yield, Percent Vol. TCC Heavy Fuel Oil 77.4. 73.2 87.8 
Extract Gravity, Specific------------------- 120 ,0823 0803 
Extract Wiscosity, KW at 100°F.--- 133 114 50 ? 
TCC Evaluation Charge Stock.----------------- Raw Stock Raffinate Raffinate Raffinate 
Properties: 

Gravity, API----------------------------- 20.5 27.3 30.3 28.2 
Aniline P0int, °F"------------------------------ 169 19. 93 80 

Yields, based on TCC Charge: 
CFree Motor Gasoline, Percent Wol 20 29, 1. 30.0 31,3 
Cycle Stock, Percent Wol- 60. 52.6 52.6 54.3 
Total C's:---------------- 9.2 3.0 3.7 2.6 

C3 Free Liquid Recovery, Percent Wt.------. 90.9 94.7 96.3 98.2 

Dry Gas, Percent Wt.----------------------- 7.6 8. 7.8 7.0 
Coke, Percent Wt.--- 8.1 5.2 4.4 3.4 
Gasoline? Coke Ratio----------------------- 2, 6 5.6 6.8 9.2 

It will be noted from the foregoing results that the 
extract phase from furfural refining of lubricating oil is 
an effective solvent medium for the treatment of a dis 
tilate fuel oil stock. Thus, distillate fuel oil gives a 
gasoline/coke ratio, upon cracking, of 2.6; the fuel oil 

110 F. resulted in a rafiinate yield increase of 65.3%, 
an increase in A. P. I. gravity of from 16.8 to 27.4, 
and an increase in diesel index from 24 to 51. Upon 
cracking this raffinate, a 30.1% volume yield of gasoline 
and a 4.3% weight yield of coke was obtained com 

treated with fresh furfural, a ratio of 5.6; and a fuel oil 4t pared with a 19% volume yield of gasoline and an 8.8% 
treated with the extract phase from a previous furfural weight yield of coke on the untreated recycle stock. 
refined lubricating oil, a ratio in the range of 6.8 to 9.2. Example 5 shows that extracting the catalytic cracking 
As will be noted, there is a further advantage in emir recycle stock with 150% by volume of the lubricating oil 
ployment of the furfural extract phase from lubricating extract phase, at 10 F. produced a 79.5% by volute 
oil operations due to an exchange of paraffinic material 45 rafinate yield. The grayity of this product was 27.9 
in the extract phase from lubricating oil refining with ? P. ? and ? diesel index was 53. When cracked, 
aromatic material in the fuel oil, resulting in an im- N: ??????? ?????????”???????????”????????? 
proved yield of about 88% based on fuel oil, over the use of the extract phase to cycle stock ratio Examples 4 to 6, summarized in Table II set fort employed in Example 4. Example 6 shows that by 
below, demonstrate the ability of the present process to 50 employing 300% by volume lubricating oil extract at 
de-aromatize catalytic cracking recycle stock as shown 110. F., a raffinate yield of 104.8% by volume was ob 
by the increases in diesel index. and A. P. I, gravity. tained. This material had a 26.5 A. P. I. gravity and 
The concentration of the aromatics in the extracted hy- a diesel index of 49. Upon cracking, the raffinate pro 
drocarbon phases is shown by the decreases in mixed ani- duced 35.2% by volume gasoline and 4.8% by weight 
line points. In these examples, a catalytic cracking re- coke. The foregoing results are summarized below: 

Table II 

Example No-------------------------------------------- 4. 5 6 
Extraction: -???????; ?????? 

Furfural Extract Phase Dosage, Percent Wol. o 50 150 300 
Catalytic Recycle Stock 

Extraction Temp., E.---- O 10 10 

Catalytic 
???????? Rafiinate Extract Rafinate Extract Rafiinate Extract 

0. 

Yields, PercentVol: 
Raffinate (Paraffinic)--------------------- 100,0 65.3 ---------- 79.5 ---------- 104.8 ---------- 
Extract (Aromatic).------------------------------------------ 44.9 ---------- 54.7 ---------- 69.2 

Inspections: 
Gravity, API. 
Sp. Gr. G. 60°E 

???? ? ? - - - - -Ami}ine Pt.9F 
Mixed Aniline Pt, °F. 
DieselIndex.------------------------------ 

Catalytic Cracking: 
Gasoline Yield, Percent Wol.-------------- 
Coke, Percent Wt.----------- 
Gasoline Coke Ratio--------------------- 
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In Examples 7, 8, and 9, comparative runs were made 
employing the extract phases resulting from solvent re 
fining of a petroleum lubricating oil with furfural, phenol, 
and chlorex, respectively. The charge stock employed in 
these examples was a catalytic cracking synthetic tower 
bottoms having a boiling point range of 450 to 870 F. and 
an A. P. L. gravity of about 20.5 Individual samples of the 
charge stock were contacted with the extract phase from a 
solvent refined lubricating oil stock wherein furfural, phe 
nol, and chlorex had been employed as the treating sol 
vents. Such extract resulted from contacting a lubricat 
ing oil boiling in the range of 450 to 800 F. with the 
appropriate solvent at a temperature between about 80 
and about 260 F., the volume ratio of solvent to lubricat 
ing oil being about 2 to 3.5. 
The conditions of extraction and the properties of the 

resulting raffinate and extract phases, together with the 
Cat-A cracking results obtained upon cracking the raffi 
nate in each instance, are set forth in Table III below: 

Table III 

Example Number.-------------------------------------- 7 

Charge Stock------------------------------------------- 

Selective Solvent------------------------------------- Furfura 

Ex??? Phase Composition, Percent Vol.: 7 
il-------------------------------------------------- 

Selective Solvent------------------------------------ 83 
Extraction. Conditions (3 Stage): 

Extract Phase, Percent Vol------------------------- 300 
Temperature, F------------------------------------ 100 

???????? yntnet?? 
Tower Raffinate 
Bottoms 

Treating Yield, Percent Wol---------------- 
Inspections: 

Gravity, API.------- 
Gravity, Specific 
Aniline Point, F 
Mixed Aniline Pt, °F 
Diesel Index.------- 
SUV G 122 F------------------------- 

Cat 'A' Cracking Results: 
Gas, Percent. Wit----------------------- 
Gasoline, 41.0° F. EP, Percent Wol...... 
Coke, Percent Wt.---------------- 
Gasoline? Coke, WolfWt---------------- 

The results obtained upon cracking the rafiinates show 
improvement in gasoline yield and decrease in coke. As 
will be noted, these results were substantially the same 
upon cracking rafiinates obtained by treating the synthetic 
tower bottoms with furfural, phenol, or chlorex extract 
resulting from previous refining of a lubricating oil. 

In Examples 10 to 13, a charge stock consisting of a 

Example No---------------------------------------- 

Extraction: 
Charge Stock------------------------------------ 

5 

10 

Catalytic Cracking Synthetic Tower Bottoms 

Extract Rafiinate 

Solvent----------------------------------------- 

Solvent, Percent Vol. of Charge 
Rafflinate Yield, Percent Vol. Chg 

Cat'A' Cracking of Rafflinate Yields, Based 
on Chg. to Cracking: 

Gasoline, 410 F. EP, Percent Wol------- 
Coke, Percent Wt.------------------ - - - 
Gasoline/Coke Ratio.--------------------- 

Yields, Based on Chg. to Extraction: 
Gasoline, 40 F. EP, Percept Vol.------- 

Contains 4% vol. water. 

8 
catalytic cracking synthetic tower bottoms having a boil 
ing range of 450 to 870 F. and an A. P. I. gravity of 
about 20.7 was extracted in a three-stage counter-current 
operation at temperatures of 100 to 110° F. Raffinates 
were evaluated for cracking characteristics by means of 
Cat-A type (liquid feed at 850 F.) test. In Example 
10, the charge stock was extracted with aqueous furfural 
solvent. In Example 11, the solvent employed was the 
extract phase resulting from contact of a lubricating oil 
boiling in the range of 450 to 850 F. with furfural at 
a temperature between about 225 and about 275 F., the 
volume ratio of furfural to lubricating oil being about 
3.5. In Example 12, the solvent was the extract phase 
resulting from contacting a lubricating oil boiling in the 
range of 450 to 850 F. with furfural at a temperature 
between about 150 to about 225 F., the volume ratio of 
furfural to lubricating oil being about 2. In Example 13, 
the solvent was the extract phase resulting from contact of 

Phenol Chlorex 

3 17 
87 83 

200 200 
30 80 

Extract Rafflinate Extract 

a lubricating oil boiling in the range of 700 to 1000 F. 
with furfural at a temperature between about 225 and 
about 275 F., the volume ratio of furfural to lubricating 
oil being about 3. The results obtained by refining the 
synthetic tower bottoms with the above lubricating oil ex 
tract phases and the results obtained upon cracking of the 
raffinate are summarized in Table IV. 

Table IV 

10 13 11 
Catalytic Cracking Synthetic Tower Bottoms 

AqueOUS Lubricating Oil, 
Furfural. 1 

Lubricating Oil, 
Extract Phase 

Lubricating Oil, 
Extract Phase ExtractPhase   
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It will be evident from the above data that extraction of 
the synthetic tower bottoms charge with practical dos 
ages of the lubricating oil ext:act phases as solvent results 
in the production of raffinates with yields of the order of 
100 to 120% based on the synthetic tower bottoms charge 
as compared with a yield of only 77% for extraction with 
fresh furfural. It is further to be noted that the solvent 
to oil ratio employed in the case of furfural represents the 
lowest operable ratio for producing the highest quantity of 
raffinate. The distinct improvement in raffinate yield is 
possible because of the presence of paraffins in the lubri 
cating oil extract phase, some of which are transferred to 
the raftinate phase when the lubricating oil extract phase 
employed as solvent is contacted with the synthetic tower 
bottoms charge stock. It will further be seen from the 
results of Table IV that the raffinates resulting from treat 
ment with lubricating oil extract yield 50 to 100% more 
gasoline in cracking than the untreated material and 20 
to 40% more than the raffinate produced by refining with 
furfural alone. 
The effect of variations in dosage of lubricating oil ex 

tract employed as solvent on the yields and cracking char 
acteristics of a catalytic cracking synthetic tower bottoms 
charge are shown in Examples 14, 15, and 16, of Table 
V. The charge stock employed in these examples was a 
catalytic cracking synthetic tower bottoms having a boil 
ing range of about 450 to about 850 ° F. and an A. P. I. 
gravity of about 17. The lubricating oil extract em 
ployed as solvent was that obtained from furfural re 
fining of a lubricating oil boiling in the range of 600 to 
900 F. with furfural at a temperature between about 
150 and about 250 F., the volume ratio of furfural to 
lubricating oil being about 1.5. Extractions were per 
formed in a three-stage counter-current operation at a 
temperature of 100 F. Raffinates were evaluated for 
cracking characteristics by means of Cat-A type (liquid 
feed at 850 F.) test. 
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range of about 350 to about 1000 F. with the extract 
phase resulting from the refining of a petroleum lubri 
cating oil having a Saybolt Universal viscosity at 210 F. 
of about 35 to about 200 seconds with a solvent selected 
from the class of solvents which have a preferential se 
lectivity for the relatively more aromatic type constituents 
as compared to the relatively more paraffinic type con 
stituents, separating the resulting extract and raffinate 
fractions, removing solvent from said separated raffinate 
fraction and subjecting the resulting raffinate fraction, 
freed of solvent, to catalytic cracking. 

2. A hydrocarbon conversion process which comprises 
extracting an aromatic-containing cracking charge hy 
drocarbon stock having a Saybolt Universal viscosity at 
122 F. of about 35 to about 200 seconds and having a 
boiling range of about 350 to about 1000 F. into an in 
soluble raffinate fraction and a soluble extract fraction 
with the extract phase from a previous solvent refined 
petroleum lubricating oil having a Saybolt Universal 
viscosity at 210 F. of about 35 to about 200 seconds 
treated with a solvent selected from the class of solvents 
which have a preferential selectivity for the relatively 
more aromatic type constituents as compared to the rela 
tively more parafiinic type constituents, separating said 
raffinate fraction from said extract fraction, distilling 
solvent from said separated raffinate fraction and sub 
jecting the resulting raffinate to catalytic cracking. 

3. A hydrocarbon conversion process which comprises 
contacting an aromatic-containing cracking charge hy 
drocarbon stock having a Saybolt Universal viscosity at 
122 F. of about 35 to about 200 seconds and having a 
boiling range of about 350 to about 1000 F. with the 
extract phase resulting from previous refining of a 
petroleum lubricating oil having a Saybolt Universal vis 
cosity at 210 F. of about 35 to about 200 seconds with a 
solvent selected from the class of solvents which have a 
preferential selectivity for the relatively more aromatic 

Table V 

Example No------------------------------------- 14 ?5 6 

Extraction: 
Charge Stock--------------------------------- Catalytic Cracking Synthetic Tower Bottoms 

Solvent--------------------------------------- Lubricating Oil, Lubricating Oil, Lubricating Oil, 
Extragt PhaSe, Extract Phase. Extract Phase. 

Solvent, Percent Vol. of Charge--------------- 300 ----------------150 - - - - - - - - - - - - - - - - - 0??. 

Rafiinate Yield, Percent Wol. Chg---- 00.0 65.3--------------- 79.5--------------- 104.8 
Cat 'A' Cracking of Rafiinate Yields, 
Based on Chg. to Cracking: 
Gasoline, 410 F. EP, Percent Wol---- 19.0 30.1--------------- 34.3-...------------- 35.2. 
Coke, Percent Wit-------------------- 8.8 4.3----- - - 4,8 ||- - - - - 4.6 - ?. 
Gasoline? Coke Ratio----------------- 2, 27.0...--- ----7.3 ---- - - - - 7.5 ?. 

Yields, Based on Chg. to Extraction: 
Gasoline, 410 F. EP, Percent Wol---- 9.0 9.6.-------------- 27.3--------------- 36.9, 

It will be observed that in cracking the raffinate pro 
duced at the lower extract phase discharge (50%), the 
gasoline yield was appreciably higher and the coke yield 
appreciably lower than for the untreated material. How 
ever, the higher gasoline yield is offset by the treating loss 
incurred in the extraction. On the other hand, when ex 
tract phase dosage was increased to 150-300%, the ex 
traction yields were increased markedly and at the same 
time the yield of gasoline obtainable by cracking the 
rafinates increased with a concurrent slight increase in 
coke yield. The combined effect of these two factors 
was a 50-100% increase in gasoline production and an 
over-all reduction in coke lay-down obtained by extract 
ing the synthetic tower bottoms and cracking the raffinate 
as compared to cracking the untreated material. 

I claim: 
1. A hydrocarbon conversion process which comprises 

contacting an aromatic-containing cracking charge hydro 
carbon stock having a Saybolt Universal viscosity at 122 
F. of about 35 to about 200 seconds and having a boiling 
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type constituents as compared to the relatively more 
paraffinic type constituents, separating the resulting ex 
tact fraction and raffinate fraction, removing solvent 
from said separated raffinate fraction, subjecting the 
solvent-free raffinate fraction to catalytic cracking, re 
covering gaseous products, gasoline, and oil boiling higher 
than gasoline and recycling said higher boiling oil to con 
tact with the aforesaid extract phase. 

4. A process for converting hydrocarbons and refining 
petroleum lubricating oils, which comprises extracting a 
petroleum lubricating oil boiling within the range of about 
425 to about 1000 F. and having a Saybolt Universal 
viscosity at 210 F. of about 35 to about 200 seconds 
with a solvent having a preferential selectivity for the rel 
atively more aromatic type constituents as compared to 
the relatively more paraffinic type constituents into an in 
soluble raffinate fraction and an extract fraction dissolved 
in said solvent, separating said extract fraction from said 
raffinate fraction, removing solvent from said separated 
raffinate fraction, returning said solvent to further con 
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ing a petroleum lubricating oil having a Saybolt Universal 
viscosity at 210 F. of about 35 to about 200 seconds 
with furfural into an insolubie raffinate fraction and an 
extract fraction dissolved in furfural, separating said ex 
tract fraction from said rafiinate fraction, removing fur 
fural from said separated raffinate fraction, returning the 
furfural so removed to further contact with said lubricat 
ing oil, directly contacting said separated extract fraction 
with an aromatic-containing cracking charge hydrocarbon 
stock having a Saybolt Universal viscosity at 122 F. of 
about 35 to about 200 seconds and a boiling range of 
about 350° to about 1000 F., separating the resulting 
immiscible extract and rafiinate phases which form, re 
moving furfural from each of said separated phases, re 
turning the furfural so recovered to further contact with 
said lubricating oil and subjecting the raffinate phase, 
freed of furfural, to catalytic cracking. 

15. A process for converting hydrocarbons and refin 
ing petroleum lubricating oils, which comprises extract 
ing a petroleum lubricating oil having a Saybolt Universal 
viscosity at 210 F. of about 35 to about 200 seconds 
with phenol into an insoluble raffinate fraction and an 
extract fraction dissolved in phenol, separating said ex 
tract fraction from said raffinate fraction, removing phenol 
from said separated raffinate fraction, returning the phe 
nol so removed to further contact with said lubricating oil, 
directly contacting said separated extract fraction with an 
aromatic-containing cracking charge hydrocarbon stock 
having a Saybolt Universal viscosity at 122 F. of about 
35 to about 200 seconds and a boiling range of 350° to 
about 1000 F., separating the resulting immiscible ex 
tract and raffinate phases which form, removing phenol 
from each of said separated phases, returning the phenol 
so recovered to further contact with said lubricating oil 
and subjecting the raffinate phase, freed of phenol to cata 
lytic cracking. 

16. A process for converting hydrocarbons and refin 
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14 
ing petroleum lubricating oils, which comprises extracting 
a petroleum lubricating oil having a Saybolt Universal 
viscosity at 210 F. of about 35 to about 200 seconds, 
with beta,beta-dichloroethyl ether into an insoluble raffin 
ate fraction and an extract fraction dissolved in beta,beta 
dichloroethyl ether, separating said extract fraction from 
said raffinate fraction, removing beta,beta-dichloroethyl 
ether from said separated raffinate fraction, returning the 
beta,beta-dichloroethyl ether so removed to further con 
tact with said lubricating oil, directly contacting said sep 
arated extract fraction with an aromatic-containing crack 
ing charge hydrocarbon stock having a Saybolt Universal 
viscosity at 122 F. of about 35 to about 200 seconds and 
having a boiling range of about 350 to about 1000 F., 
separating the resulting immiscible extract and raffinate 
phases which form, removing beta,beta-dichloroethyl 
ether from each of said separated phases, returning the 
beta,beta-dichloroethyl ether so recovered to further con 
tact with said lubricating oil and subjecting the raffinate 
phase, freed of beta,beta-dichloroethyl ether, to catalytic 
cracking. 
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