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This invention relates to improvements in the 
production of motor fuels from crude petroleum 
oil by catalytic cracking. In catalytic cracking 
operations, as heretofore carried out, it has in 
most cases been necessary to use gas oil or other 
distillate as the charging stock. One important 
factor which has prevented the use of reduced 
or top crude oils, with or without deasphalting, 
is that with the use of such feed stocks the cata 
lyst rapidly, deteriorates. Most topped or reduced 
crude oils contain substantial amounts of inor 
ganic salts, in particular sodium, calcium, and 
magnesium chloride, and in many cases other 
metallic compounds such as compounds of Wana 
dium and nickel, the nature of which have not 
been fully established, and compounds of other 
metals. These metallic compounds are corrosive 
and probably responsible for the catalyst deterio 
ration which is experienced when reduced or 
topped crudes are used as charging Stocks to cat 
alytic cracking operations. The economic dif 
ference between the use of such materials as gas 
oil and reduced crude oil as charging stocks for 
cracking operations is substantial; and the pres 
ent invention provides improvements which per 
mit the use of the reduced crude oil as charging 
stock for catalytic cracking operations. 

In accordance with the present invention, the 
crude oil, before or after topping or deasphalt 
ing, is treated with fluorosulfonic acid under ap 
propriate conditions of temperature and pres 
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idly and substantially quantitatively, if adequate 
contact is provided. . . . . . . . . . . . 
The amount of fiuorosulfonic acid required for 

the removal of metal contaminants from the oil 
is slightly in excess of one equivalent of fluoro 
sulfonic acid for each equivalent of metal; and 
with most reduced or topped crude oils, this cor 
responds to a fraction of 1% of fluorosulfonic acid 
based on the oil. Because difficulties may be en 
countered in bringing about intimate contact of 
the oil with this small amount of. fluorosulfonic 
acid, it is usually advantageous to use a some 
what larger amount, for example, 3 to 5% of fluo 
rosulfonic acid based on the oil, recover the ex 
cess acid and recycle it until it is consumed. As 
the fluorosulfonic acid reacts with the metal 
compounds, it forms a substantially equivalent 
quantity of hydrogen chloride, which may be per 
mitted to remain in the recycle stream or may 
be flashed off if it is desired. Retaining it in the 
recycle stream gives the Stream an approximately 
constant bulb without interfering with the chem 
tical efficiency of the reaction. 
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sure, with conversion of the metals present into 
the corresponding fluoroSulfonates Substantially 
quantitatively. The resulting fluorosulfonates are 
readily separated from the oil by filtration, 
settling, centrifuging or the like, and the result 
ing crude oil, Substantially free from metal con 
taminants, is useful as Such as the charging stock 
for catalytic cracking Operations. The use of this 
as charging stock as compared with gas oil or the 
like results in substantial economic benefits. 
The fluorosulfonic acid may be brought into 

contact with the metal-contaminated oil in any 
suitable Way. Advantageously, the fluorosulfonic 
acid is used as the anhydrous liquid material, 
although it may be in the Wapor phase or in aque 
ous form. The temperature used in the treat 
ment may vary from about atmospheric tempera 
ture to around 400 F., advantageously above 200 
F., and the pressure used should advantageously 
be such as to keep the anhydrous fluorosulfonic 
acid liquid at the temperature selected. What is 
required is adequate intimate contact of the fuo 
rOSulfonic acid With the oil, because the reaction 
forming the metal fluorosulfonates proceeds rap 
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The operation may be carried out batch-wise 
by thoroughly mixing the oil with the fluorosul 
fonic acid and permitting the batch to settle, 
Separating the oil from the acid and metal salts 
by decantation, flashing off the hydrogen chlo 
ride if desired, and using the recovered fluorosul 
fonic acid from another. batch until it is ex 
hausted. 
The Operation may also be carried out continu 

ously as by passing the oil and the fluorosulfonic 
acid to a continuous mixer such as a time tank 
provided with an agitator or a contacter of the 
type used for cold acid treating and alkylation, 
consisting of a vertical vessel with an open inner 
cylinder with a circulating pump at its bottom 
Such that the liquid in the vessel is circulated 
downwardly through the inner cylinder and up 
Wardly through the annulus between the inner 
cylinder and the wall of the vessel thus affording 
intimate admixture of immiscible liquids or liq 
uid and gas. The effluent mixture of oil, acid, and 
metal fluorosulfonates is passed to suitable sepa 
rators such as settlers, centrifuges, filters or the 
like to separate the oil from the acid and salt. 
Apparatus Suitable for such an operation is il 

lustrated diagrammatically in the appended 
drawing. In the drawing, iO represents a time 
tank provided with agitating means. The oil to be 
treated is introduced through the inlet 2 and 
fluorosulfonic acid through the inlet 4. The flu 
Orosulfonic acid and the oil are brought into inti 

5 mate contact in the time tank, with such metal 
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compounds as there are in the oil being con 
verted to the corresponding fluorosulfonates. The 
treated oil, in admixture with the acid and Salt 
flows out of the outlet 6 to the settler 8, where 
the oil separates from the acid and the salts, and 
is removed by the line 20. The fluorosulfonic 
acid and fluorosulfonates, with the hydrogen 
chloride formed, are removed from the bottom of 
the settler f8 by the conduit 22 to the flash cham 
ber 23, in which the hydrogen chloride is flashed 
off and then supplied to the evaporating chamber 
24 in which the fiuorosulfonic acid is taken as an 
overhead product, condensed in the condenser 25 
and recycled. If desired, hydrogen chloride or a 
part of it, may be carried away with the fluorosul 
fonic acid and recycled, in which case a bleed 25 
is provided. Make up fluorosulfonic acid is sup 
plied to the line 30. Advantageously the opera 
tion is carried out at a temperature of about 200 
F. Pressure is not required unless hydrogen ehlo 
ride is recycled, in which case pressure is used to 
prevent its vaporization. The quantity of circu 
lating fluorosulfonic acid or a mixture of fluoro 
sulfonic acid and hydrogen chloride is a few per 
cent by Volume based on the oil, for example, 3 
to 5%. 
I claim: 
1. In a process involving pretreatment of crude 

petroleum oils containing metal compounds and 
subsequent use of the pretreated crude petroleum 
oils as a charging stock in a catalytic cracking op 
eration, the improvement which comprises sub 
jecting the crude petroleum oils in the pretreat 
ing operation and prior to bringing the oil into 
contact with the cracking catalyst into intimate 
admixture with fluorosulfonic acid whereby the 
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4. 
metal compounds initially present in the crude 
petroleum oils react with the fluorosulfonic acid 
to form the corresponding fluorosulfonates, and 
separating the resulting fluorosulfonates from the 
oil. 

2. In a process as defined in claim 1 the in 
provement consisting of conducting the pretreat 
ing operation by admixing anhydrous liquid flu 
orosulfonic acid with the crude petroleum oils uh 
der a Superatmospheric pressure sufficient to 
maintain the fluorosulfonic acid in liquid phase. 

3. In a process as defined in claim 1 the im-r 
provement consisting of admixing fluorosulfonic 
acid with the crude petroleum oil during the pre 
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treating operation in an amount substantially in 
excess of that required to react with the metai 
compounds present in the oil. 
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