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This invention relates to new and improved 
gaSolines and gasoline blending stocks having 
high performance characteristics in Supercharged 
engines. The invention furthermore relates to 
a pirocess for the production of said new and im 
proved gasolines and gasoline blending Stocks. 
An object of the invention is to provide new 

and improved gasolines and gasoline blending 
stocks having Superior performance characteris 
tics in Supercharged engines. A further object 
of the invention is to provide a process for the 
economical production of said improved gasolines 
and gasoline blending stocks. A still further ob 
ject of the invention is to provide a process where 
by gasolines meeting the requirements for super 
charged engines may be produced in greater 
quantity per unit of plant capacity. Other ob 
jects of the invention Will be apparent in the foll 
lowing disclosure, 
The gradual increase in the compression ratios 

of gasoline engines and the gradual change in 
gasoline-type fuels to allow efficient operation in 
the engines employing high compression ratios is 
common knowledge. This gradual increase in 
the anti-knock characteristics of gasolines to 
feet ever increasing engine requirements has 
been made possible largely by developments along 
two lines. One is the development of new and 
improved addition agents such as aniline, tolu 
idine, tetraethyl lead, alkylate, cumene, etc., and 
the other is in the development of improved base 
Stocks With which the addition agents are blended 
to give the Superior finished fuels. The present 
in Vention is a development belonging to the sec 
ond category. 
The Various blending agents are in themselves 

unsuitable as fuels for general use due to their 
high cost, the limited quantities available, and 
their Wolatility characteristics. In order to meet 
the large demand for high quality fuels it is 
therefore necessary that these materials be 
blended with suitable base stocks. The proper 
ties most desired in base stocks are high anti 
knock rating, Suitable volatility, high lead sus 
ceptibility, high blending Value, and low acid heat 
Value. The branched chain paraffin hydrocar 
bons generally fulfill most of these requirements 
and have generally been looked upon as very de 
sirable components in base stocks. Considerable 
attention has therefore been given to the produc 
tion of base stocks by the catalytic isomerization 
of gasoline fractions consisting largely of the nor 
inal paraffins. Particular attention has been 
given to the iSOinerization of the C5-C8 fractions 
of parafiinic straight run gasoline with aluminum 
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chloride. The various aromatic hydrocarbons also 
fulfill most of the above requirementS. Consider 
able attention has therefore also been given to 
the production of highly aromatic base stocks by 
severe reforming and catalytic dehydrogenation 
processes, these treatents are, however, only 
Suitable with selected stocks and are quite costly, 
Furthermore, the aromatic hydrocarbons, al 
though superior to the branched chain paraffin 
hydrocarbons in certain respects, lack the desired 
volatility. 

It has been found that excellient base stocks 
which are superior to those produced by either of 
the above methods may be produced by the cat 
alytic cracking of hydrocarbon oils. In these 
processes a suitable hydrocarbon oil such as gas 
oil is catalytically cracked with a clay-type crack 
ing catalyst and a suitable fraction, boiling for 
instance up to about 150° C., is separated from 
the product. This material fulfills most of the 
requirements for high quality aviation base 
stock, although it is usually somewhat olefinic. 
It is, however, greatly improved by subjecting it 
to a repassing treatment and this treatment is 
therefore frequently applied. The repassing 
treatment consists essentially in treating the frac 
tion a second time with the same catalyst (or a 
catalyst of the same type) at a somewhat lower 
temperature. In the repassing operation straight 
chain olefins are isomerized to branched chain 
olefins and the branched chain olefins are hy 
drogenated to the corresponding branched chain 
paraffins (apparently by hydrogen exchange re 
actions) which, in general, have higher anti 
knock ratings and higher lead Susceptibilities. 
Other reactions including a Small amount of 
cracking also take place. The base Stocks, pro 
duced by the described method involving catalytic 
cracking and repassing, are essentially Saturated 
and comprise large proportions (at least 25% 
by volume) of aromatic hydrocarbons as Well as 
branched chain paraffin hydrocarbons. 

It has now been found that these base stocks 
may be greatly improved if the isohexanes (i.e. 
2-methyl pentane and 3-methyl pentane) which 
are present in considerable concentrations are 
substantially removed. Furthermore, it is found 
that by substantially renowing the isohexanes 
and subjecting the cracked stock to a suitable re 
fining treatment base stocks of equivalent qual 
ity may be produced without the necessity of the 
repassing operation. Furthermore, it has been 
found that by utilizing the above procedure and 
repassing only a portion of the catalytically 
cracked material, increased yields of quality base 
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stock may be produced. The invention therefore 
relates to new and improved base stocks, and 
particularly aviation base stocks, consisting es 
Sentially of catalytically cracked gasoline stocks 
and gasoline stocks of similar character from 
which isohexanes have been substantially re 
moved, to methods for the preparation of these 
Stocks, and to gasolines having high rich mix 
ture Supercharged ratings containing these base 
stocks. 
The base stocks of the invention may be pro 

duced by a number of combinations of steps. Ac 
cording to one embodiment of the invention, im 
proved base stocks are produced by catalytically 
Cracking a hydrocarbon oil, separating a lower 
boiling cracked fraction having the desired final 
boiling point of the base stock, and fractionat 
ing Said lower boiling fraction to remove a rela 
tively narrow boiling fraction rich in isohexanes. 
This modification is illustrated diagrammatically 
in Figure II of the attached drawings. 
The catalytic cracking is effected with a clay 

type Cracking catalyst Such as used in the well 
known Houdry cracking process and the compet 
itive cracking processes of this general type. The 
catalystS used in these processes comprise cer 
tain Selected neutral clays and earths, modified 
clays, and Synthetic clay-type catalysts. The 
natural clays are sometimes used in their natural 
state but are usually treated and/or modified, for 
instance, by acid Washing, removing iron-bear 
ing impurities, leaching out alumina, adjusting 
the ratio of silica to alumina, and/ or by incorpo 
rating minor amounts of promoters in order to in 
crease their activity, stability, etc. and to reduce 
their carbon-forming tendency. The various syn 
thetic clay-type cracking catalysts are, however, 
generally Superior to the natural clays and modi 
fied clays, and are generally preferred. These 
catalysts usually consist largely of silica and/or 
alumina and are often modified by minor amounts 
of such materials are B2O3, AlFe, APO4, ZrO2, 
MgF2, MgO, Th(O2, BeO, CeO2, etc. In some 
cases, promoting materials such as hydrogen hal 
ides, alkyl halides, boric acid vapors, alkyl borates 
and the like are sometimes added in relatively 
Small concentrations with the feed. ... " 
The cracking catalysts of the above-described 

class, referred to herein as clay-type cracking 
catalysts, give cracked products which have de 
Sirable characteristics and are quite different in 
composition from the products obtained from 
other types of cracking processes. In general, the 
Cracked productS obtained With the various clay 
type cracking catalysts presently employed are 
relatively rich in branched chain paraffin and in 
aromatic hydrocarbons. They therefore have, in 
general, high lead Susceptibilities, high blending 
Values, and high anti-knock ratings. 
The catalytic cracking step may be carried out 

With clay-type cracking catalysts in any of a 
variety of conventional manners. Thus, for ex 
ample, the cracking may take place in the liquid 
phase, in the vapor phase, or in the mixed phase. 
In liquid phase operation the catalyst may be 
disposed in fixed or moving beds and the oil to 
be cracked contacted therein under cracking con 
ditions, or the catalyst in a finely divided state 
may be suspended in the oil and the mixture sub 
jected to Cracking conditions in a chamber, coil, 
or the like. The catalytic cracking step is, how 
ever, very advantageously carried out in the vapor 
phase. In the vapor phase process the catalyst 
may be disposed in a fixed bed in a Suitable con 
verter or catalyst case as in the Houdry process, 
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4 
or in a moving bed as in the Thermofor process 
(see World Petroleum, 12th Annual Refinery Is 
Sue (1942), pages 84-86), or the catalyst in a 
finely divided State may be contacted with the 
Vapors of the oil to be cracked in one of the so 
called dust catalyst processes (see World Petro 
leum, 12th Annual Refinery issue, pages 52-55). 
A particularly advantageous method for effecting 
the catalytic cracking step is by one of the so 
called fluidized catalyst Systems of operation in 
which vapors of an oil to be cracked are “bubbled' 
up through a body of the finely divided catalyst 
maintained in an aerated (fluidized) state. One 
advantageous system utilizing this principle of 
operation is illustrated diagrammatically in Fig 
lure I of the attached drawings. Referring to Fig 
lure I, the oil to be cracked is vaporized in a 
Suitable heater i. Any unvaporized material is 
Separated from the vapors in a separator 2. The 
preheated vapors in admixture with a small 
amount of Steam and/or inert gas and/or promot 
ing substances introduced via line 3 pass via lines 
4 and 5 to converter 6 containing a body of 
finely divided clay-type cracking catalyst in a 
fluidized condition. Particularly suitable cata 
lysts for this type of operation are, for example, 
the So-called silica-alumina composites and boric 
Oxide Supported upon active alumina. The condi 
tions in reactor 6 depend upon the particular feed, 
the particular catalyst, etc., and are adjusted in 
the conventional manner to give a substantial 
degree of Cracking to produce products boiling in 
the gasoline boiling range. During the process 
a portion of the fluidized catalyst is Continuously 
withdrawin via line 7 and an equivalent quantity 
of freshly regenerated catalyst is picked up from 
line 8 and carried to the reactor with the feed 
via line 5. A flushing gas, such as steam, is in 
troduced into line 7 via line 9 to prevent the cata 
lyst from plugging the line and to strip it of a 
larger part of Occluded volatile hydrocarbons. 
The catalyst withdrawin via line 7 is picked up by 
a stream of OXygen-containing gas, such as air 
or a mixture of air and flue gas, entering via 
line i and is carried via line i to a regenerator 
2 wherein the carbonaceous deposits on the cata 

lyst are burnt off. The freshly regenerated cata 
lyst is withdrawn from the regenerator 2 via line 
8. A Small amount of inert gas, such as flue gas, 
air or Steam, is introduced into the lower part 
of line 8 via line 3 to maintain the catalyst in a 
fluidized condition. The spent regeneration gas 
is withdrawn via line . The hydrocarbon vapors 
containing the cracked products pass through a 
cooler 5 to a separator 2. Propane and lighter 
gaSeS are Withdrawn via line 22. The liquid prod 
uct passes to a fractionator 6 wherein it is sepa 
rated into a gasoline fraction and a higher boil 
ing fraction. The higher boiling fraction may 
be recycled in whole or in part, for instance, by 
means of line . The gasoline fraction is usually 
paSSed to a cooler 8 and then to a debutanizer 
column 9. The debutanized gasoline is removed 
via line 20. 
The dust catalyst Systems of operation such, for 

instance, as the fluid catalyst System briefly de 
scribed above are particularly advantageous in 
the process of the invention since they produce 
products generally having superior properties. 
This is due to the fact that in Such systems of 
operation the catalyst is employed for very short 
periods between regenerations. When employing 
processes wherein the catalyst is disposed in fixed 
beds it is advantageous to employ So-called short 
cycle operation since the products from such 
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treatments more nearly approachin quality those 
obtained in fluidized catalyst operations. . . . . 
According to the process of the invention, the 

improved base stocks may be produced from any 
hydrocarbon oil amenable to catalytic cracking 
of the described type. En vapor phase cracking 
operations it is advantageous to treat relatively 
clean Vaporizable hydrocarbon oils. Such as So 
called second cut naphtha, kerosene, gas oil, stove 
oil, and the like. In such cases where it is desired 
to avoid a refining or finishing treatment the 
hydrocarbon feed is preferably relatively free of 
Sulfur. As will be shown, however, high Sulfur 
stocks may also be advantageously treated pro 
vided a suitable refining or finishing treatment, 
such as a sulfuric acid treatment or a hydrofining 
treatment, is employed. : 

Referring to Figure II of the drawings, the 
product obtained from the catalytic cracking step 
of the process is fractionated to separate a base 
stock fraction and a heavier fraction which may 
be recycled, partially recycled, or returned to the 
refinery for other uses. The final boiling point 
of the base stock depends upon the type of fuel 
for which it is to be used, the current allowable 
end point for the particular type of fuel, the qual 
ity of the material, etc., and cannot be definitely 
fixed. For base stocks for aviation fuels for mili 
tary use, the present practice is to cut the end 
point between about 50° C. and 180°C. This 
may, however, be varied considerably as require 
ments change. The base stock fraction is care 
fully fractionated to remove a substantial part of 
the isohexanes which are normally present in 
considerable concentrations. The isohexanes, i. e. 
2-methyl pentane and 3-methyl pentane, boil at 
60° C. and 63 C, respectively. Theoretically, 
therefore, a fraction boiling between 60° C. and 
63 C. Would include all of the isohexanes. Actu 
ally, however, it is impossible to obtain an abso 
lutely clean-cut separation and a fraction of 
somewhat broader boiling range is therefore re 
moved. Thus, for example, in commercial pra,c- 
tice the lower cut point may be advantageously 
chosen between about 40° C. and 60° C., and the 
upper cut point may be advantageously chosen 
between about 66° C. and 70° C., depending upon 
the efficiency of the fractionating apparatus. 
While a very efficient fractionation is not essen 
tial, a relatively efficient fractionation is advan 
tageous since it allows more complete separation 
of the isohexanes and the removal of a Smaller 
fraction of the base stock, and therefore allows 
greater overal yields of a superior product. Thus, 
in the preferred practice the fraction removed 
consists predominantly of isohexanes. In the 
present conventional practice it is customary to 
depentanize the base stock, fractionate the pen 
tane fraction to separate isopentane from normal 
pentane, and replend the isopentane back. With 
the base stock. This may also be done in pre 
paring the base stocks of the invention. Thus, 
for example, in a modification of the present 
process it is advantageous to remove the pentanes 
and isohexanes in a single fraction. This fraction 
may then be refractionated to recover the iso 
pentane, and the isopentane may be reblended 
With the base stock, 
The deisohexanized base stock having the de 

sired boiling range may be of Suitable quality but 
often requires a refining treatment. Any of the 
conventional refining treatmentS Such as those 
applied to finish gasolines may be employed. A 
very advantageous treatment, for example, is 
With. Sulfuric acid. After such a treatment the 
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6 
material may becaustic washed, dried, and, if. 
desired, refractionated to remove any higher boil 
ing polymers formed in the refining treatment. 
The refining treatment may be applied to the 
gaSoline fraction either before or after cutting 
the base stock to the desired end point and either 
before or after the deisohexanization. If the re 
fining treatment is carried out prior to cutting 
to the desired endpoint, a final fractionation of 
the deisohexanized base stock is not necessary. 
Another refining treatment advantageously used, 
particularly when the hydrocarbon treated is rela 
tively high in sulfur, is one of the conventional 
hydroflining treatments. In these treatments the 
base Stock is subjected to a mild hydrogenation 
treatment preferably in the vapor phase with one 
Of the various hydrogenation catalysts which are 
not adversely affected by sulfur compounds under 
hydrogenation conditions, i.e. sulf-active cata 
lysts such as molybdenum oxide, chromium ox 
ide, zinc oxide, magnesium oxide, nickel sulfide, 
molybdenum sulfide, tungsten sulfide, copper 
chromite, heavy metal molybdates and tungstates, 
heavy metal thiomolybdates and thio tungstates, 
and the like, and combinations thereof. The 
primary functions of such treatments are to se 
lectively hydrogenate olefinic hydrocarbons and 
Sulfur compounds. In general, any treatment 
which accomplishes these ends may be employed. 
As pointed out, in this described modification of 
the process, superior base stocks are produced 
Without the necessity of the conventional re 
passing Operation. This allows a much greater 
production capacity for base stock of given quality 
per unit of reactor space. 
In another embodiment of the process of the 

invention, higher yields of high quality base stock 
are produced with a somewhat lower but still very 
high production capacity. According to this mod 
ification of the process of the invention illus 
trated diagrammatically in Figure III of the at 
tached drawings, the cracking step is carried out 
and the product is fractionated into a gasoline 
fraction and a higher boiling material which 
may be recycled in whole or in part, or returned 
to the refinery for other use, as described above. 
The endpoint of the gasoline may advantageously 
be between about 175° C. and 250° C. The gaso. 
line fraction is then topped to produce a base 
stock having a desired end point and a heavier 
gasoline fraction which is recracked under the 
Sane or other suitably adjusted conditions. The 
recracked product is fractionated as before and 
the base stock is deisohexanized and preferably 

The recracking of 
this Specific fraction, namely, the gasoline frac 
tion boiling above the base stock range, is par 
ticularly advantageous. Thus, for example, in a 
typical recracking operation on a fraction boiling 
between 150° C. and 225° C. of a once-through 
catalytically cracked gasoline, up to about 30% 
of a substantially Saturated material boiling in 
the base, stock range and of high quality may 
be produced. In this described modification of 
the process of the invention the production ca 
pacity per unit of reactor space is somewhat lower 
than in the first-described modification, due to 
the fact that an appreciable amount of ma 
terial is recracked. The yield of quality base 
stock, however, is very high due to the additional 
yields obtained by recracking only the described 
higher boiling gasoline fraction. In this modifi 
cation of the process the refining treatment may 
often be eliminated. A suitable refining treat 
ment, however, generally affords a superior prod 
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uct, particularly when the base stock contains ap 
preciable concentrations of Sulfur,. . . - 
According to another modification of the proc 

ess of the invention, base stocks of much Superior 
properties are produced With approximately the 
Same production capacity and yield per gallon of 
feed as in the conventional methods. This em 
bodiment of the invention is illustrated diagram 
matically in Figure IV of the attached drawings. 
In this modification of the process the cracking 
operation is carried out as described and the prod 
luct is fractionated into a gasoline fraction and a 
heavier fraction. The gasoline fraction may be 
cut at any desired end point such, for example, as 
175° C. to 225 C. The gasoline fraction or a 
Substantial part of it is then subjected to a con 
ventional repassing treatment. The repassed 
product is then fractionated to separate a base 
Stock having the desired end point. The heavier 
gaSoline may be recracked or cycled to the repass 
ing treatment, or withdrawn from the system. 
The repassed base stock of the desired end point 
is then deisohexanized. The product obtained in 
this modification of the process is of exceptionally 
excellent quality and may not require any refin 
ing treatment other than the conventional caus 
tic Wash. 
The repassing operation is effected by contact 

ing material including gasoline of the base stock 
range with the same catalyst as used in the crack 
ing, or a catalyst of the same type, preferably hav 
ing good hydrogen-transfer activity, in the same 
or different apparatus under conditions chosen 
Somewhat milder than used in the catalytic crack 
ing step. For instance, if the catalytic cracking 
Step is carried out at a temperature of 500° C.- 
540° C. the repassing may be advantageously car 
ried out at about 425 C-490° C. The conditions 
in the repassing operation afford transfer of hy 
drogen from naphthenes to olefins along with a 
certain amount of cracking, dealkylation and 
other reactions of complicated nature. Thus, for 
example, in a typical repassing operation on a 
Once-through catalytically cracked gasoline a sub 
stantially Saturated base stock of high quality 
may be produced and if the material to be re 
passed contains relatively large amounts of gaso 
line boiling above the base stock range the yield 
of quality base stock may be increased. 
The major factors determining the desirability 

of various processes for the production of quality 
base stocks are the production capacity of base 
stock of given quality per unit of reactor Space, 
the yield of base stock of given quality per barrel 
of feed, the quality of the base stock obtainable, 
and the Operating cost. The operating costs in 
the above-described modifications of the process 
of the invention are all about equal and in some 
cases Somewhat lower than in the conventional 
methods hitherto employed. On the other hand, 
the above-described preferred modifications of 
the process of the invention are superior to the 
conventional methods hitherto employed in other 
respects. Thus, other things being equal, the 
above-described modifications of the process al 
low production of base stocks of materially im 
proved ignition characteristics, allow materially 
increased production capacity, and allow in 
creased yields of base stock per barrel of feed. 
As pointed out above, the cracked base stocks 

produced by the catalytic cracking of various hy. 
drocarbon materials with clay-type catalysts in 
a dust or fluid catalyst system are particularly 
amenable to the production of the superior base 
Stocks. of the invention, When operating the 
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8 
cracking step with a fixed bed, it is advantageous 
to employ relatively short periods of cracking be 
tween Successive regenerations of the catalyst. 
These methods of operation when carried out 
under Suitable conditions yield cracked gasoline 
fractions which are relatively saturated. The de 
isohexanization is therefore not made difficult 
by the presence of large amounts of olefins; also, 
the base Stocks So produced are particularly 
amenable to a simple Sulfuric acid refining treat 
ment and Suffer only relatively small losses in 
Such treatment. It is, however, also possible to 
produce equivalent yields of base stocks of very 
excellent quality by a modification of the above 
described procedure which may be more advanta 
geous and/or economical in certain cases. Ac 
cording to the modification of the process, illus 
trated in Figure V of the attached drawings, a 
Suitable hydrocarbon material is catalytically 
cracked with any of the described clay-type 
Cracking catalysts with any of the described sys 
tens of operation under conditions chosen to give 
a relatively olefinic product. Suitable conditions 
for this type of operation may be established by 
increasing the cracking temperature, and/or in 
Creasing the Space velocity, and/or increasing 
the period between successive regenerations of 
the catalyst, etc., as is well known in the art. 
The product is topped and debutanized as de 
scribed. The olefinic gasoline is then fraction 
ated to Separate a base stock of the desired end 
point having, for example, a bromine number 
above about 20. The base stock is then deiso 
hexanized in the described manner and subjected 
to a hydrofining or mild hydrogenation treatment 
With a Sulf-active hydrogenation catalyst as de 
Scribed above to selectively hydrogenate the ole 
fins and part of any sulfur compounds present, 
and produce a base stock having a desired low 
acid heat value and sulfur concentration. The 
base stock may also, if desired, be first hydro 
genated and then deisohexanized as described. 
This method is preferred when it is desired to 
isomerize the separated isohexane fraction as de 
Scribed below since it produces an isohexane 
containing fraction which is free of olefins and 
therefore more amenable to the isomerization 
treatment. By this modification of the process 
and its variants superior base stocks may be pro 
duced from high sulfur stocks at a maximum 
production rate per unit of cracking reactor Space 
and Without the necessity of any refining treat 
ment other than a conventional caustic wash, 
Also, by this modification of the process it is praC 
tical to produce larger yields per barrel of feed 
of Superior base stocks of a given Supercharged 
rating since it is found that the final boiling point 
of the base stock may be increased to include 
a greater proportion of the cracked gasoline in 
the base stock. Olefin- and aromatic-containing 
gasolines produced by thermal methods are perse 
generally not So amenable to the described hy. 
drogenation and deisohexanization but may be 
made so by first subjecting them to a conven 
tional isoforming treatment to convert the ole 
fins largely to their branched chain isomers, or 
to a treatment under conditions such as those 
described for the repassing operation, in which 
case. Saturation of the olefins takes place to a 
considerable extent simultaneously with their 
isonerization. 

In the modification illustrated in Figure VI, a 
hydrocarbon oil boiling predominantly above the 
gasoline boiling range is catalytically cracked 
With a clay type cracking catalyst. The product 
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from the catalytic cracking step is separated by 
fractional distiilation into gasoline and a higher 
boiling fraction. The gasoline is separated by 
fractional distillation into a higher boiling gaSO 
line fraction and a lower boiling gasoline base 
stock containing substantial amounts of 2-meth 
ylpentane and 3-methylpentane and having a 
final boiling point, within the range of 150° C. 
and 180° C. The higher boiling gasoline frac 
tion is subjected to a recracking treatment With 
a clay type cracking catalyst and the product 
from this recracking treatment is separated by 
fractional distillation into a gasoline base stock 
having a final boiling point within the range of 
150° C. and 180° C. and a higher boiling gasoline 
fraction. 2-methylpentane and 3-methylpentane 
are substantially completely removed from the 
first-mentioned gasoline base stock by fraction 
ally distilling to separate a fraction consisting 
predominantly of 2-methylpentane and 3-meth 
yipentane. The gasoline base stock from which 
the 2-methylpentane, and 3-methylpentane have 
been substantially completely removed is then 
combined with the gasoline base stock fraction 
obtained from the recracked product. 
While the above-described modifications of the 

process of the invention allow best yields and pro 
duction capacity of highest quality base stock 
at low cost, the principle of the invention may 
be also applied to other methods wherein sub 
stantially saturated base stocks containing large 
concentrations of isoparaffins are produced. 
Very suitable base stocks may also be produced 

by still another modified process. In this modi 
fication naphthenic hydrocarbon oils are Sub 
jected to an isomerization treatment or to an 
isomerization-cracking treatment with an alu 
minum chloride catalyst, for instance, as de 
scribed in United States Patent No. 2,266,012. 
This treatment results not only in the production 
of large amounts of branched chain paraffin hy 
drocarbons but also in the isomerization of non 
hydroaromatic naphthenes to hydroaromatic 
naphthenes. The product from the isomerization 
treatment is then Subjected to One of the conven 
tional dehydrogenation or catalytic hydroform 
ing treatments, for instance, such as that de 
scribed in United States Patent No. 2,288,866. 
The product from this treatment contains appre 
ciable concentrations of aromatics in addition to 
the isoparaffins produced in the isomerization 
treatment. This product is then subjected to the 
described deisohexanization. 
Since the removal of 2-methyl pentane and 3 

methyl pentane from gasoline fractions contain- 5 
ing appreciable concentrations of these Specific 
hydrocarbons results in a. substantial improve 
ment in the properties of the leaded gasoline 
under rich mixture-supercharge conditions, it 
will be aboarent to those skilled in the art, that 
the principle of the invention may be also ap 
plied with more or less advantage in many modi 
fications. 
the invention is therefore not, restricted to the 
preferred modifications hereinbefore described. 
The isohexane fraction removed from the base 

stock as described usually consists predominantly 
of 2-methyl pentane and 3-methyl pentane. 
These hydrocarbons have A.S.T.M. notor meth 
od octane ratings of 73 and 75, respectively. The 
isohexane fraction may therefore be advanta 
geously blended in ordinary motor fuel or it may 
be used for any other purpose. Recently, proc 
esses have been developed whereby 2-methyl 
pentane and 3-methyl pentane may be efficiently 
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converted to 2,2-dimethylbutane (neohexane). 
These processes may be advantageously employed 
in conjunction. With the above: modifications of 
the process of the invention to produce even 
greater yields of base stock having very high Su 
percharge ratings. Thus, in this modification of 
the process, the separated isohexane fraction is 
subjected to a Specific isomerization treatment to 
convert 2-methyl pentane and 3-methyl pentane 
to 2,2-dimethylbutane and the product or a frac 
tion thereof is blended back with the base stock. 
The specific details of two suitable methods for 
carrying out this specific conversion are fully de 
Scribed in Copending patent applications Serial 
Nos. 406,406 and 443,268, filed August 11, 1941, 
and May 16, 1942, respectively. This results in a 
very desirable increase in the volatility of the 
base stock as Well as an improvement in the yield 
and performance under rich mixture-Supercharge 
conditions. 
The base stocks prepared as above described 

may be used in the production of various grades 
of gasoline for use under various conditions. AS 
pointed out, however, the Superiority of the base 
stocks of the invention is particularly manifest 
under supercharge conditions. They are there 
fore primarily intended for use in producing gas 
Cline intended for use in Supercharged engines 
and particularly for the production of fuels of 
the highest quality obtainable Such as desired for 
aviation gasoline for military use. The Superior 
ity of the base stocks of the invention over the 
base stocks hitherto prepared is more or less pro 
portional to the amount of lead present and is 
particularly pronounced in highly leaded gaso 
lines. The preferred superior gasolines of the in 
wention therefore contain above 2 cc. and usually 
4 cc. of T.E.L. per gallon. 
The base stocks of the invention may be used 

as gasoline perse but are intended to be blended 
with various blending agents. Any of the con 
ventional blending agents such as isopentane, 
neohexane, various alkylates, various hydrogen 
ated polymers, cumene, iso-octane, benzene, tolu 
ene, etc. may be used. Typical blends producing 
aviation gasolines having high supercharged rat 
ings are, for example, as follows: 

Blend, percent by volume 

53 49 47 
7, 19 18 

35 47.5 50 45 45 
5 24 15 i5 

50 
0 

Base stock-------------- 
Isopentane ------ 
Neohexane.-------- 
Butane-butylene alk 
ate (iso-octane).----50 28.5 Hydrogenated hot acid 
polymerizate octenes 
(iso-octane).------------------------------------- 32 - 25 

0 5 6 ---- 
- - - - - - - - - - - - - - - - - - - - - - - - - - - 10 

29. 25 35 55, 30. 

Toluene concentrate------- 

These various blends usually also contain T. E. L. 
and/or minor amounts (for instance, up to about 
2%) of aromatic amines such as aniline, tolu 
idine, xylidine, cynidine, pseudo cumidine, etc. to 
increase the supercharged rating to at least 
S+0.5 and usually above S-1-1. All Supercharged 
ratings herein given refer to the 3C method (more 
exactly designated method CFR-AFD-3C). De 
tails regarding this method may be obtained from 
the Aviation Fuel Division of the Cooperative 
Fuel Research Committee. In the General 
Army-Navy Aeronautical Specifications for Fuels 
for Aircraft Engines the method is designated 
“Method for Supercharged Knock Test' Specifi 
cation AN-BV-F748. Copies of this specification 
may be obtained upon application to either the 
Army Air Force Materiel Command, Wright 
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Field, Dayton, Ohio, or to the Bureau of Aero 
nautics, Navy Department, Washington, D. C. 
The Superiority of the present deisohexanized 

base stocks is illustrated in the following exam 
ple: 

Eacample I 

An East Texas gas oil having the following 
Specifications 

Gravity -------------------------- API 34.3 
Aniline point------------------------- C. 81 
Boiling range --------------------- C-266-366 
was catalytically cracked in a fluid catalyst sys 
tem using a finely divided silica-alumina com 
posite catalyst. The conditions were about as 
follows: 
Temperature ------------------------ C. 470 
Fressure---------------------p. S. i. gage-- 5 
Stean diluent---------per cent by weight.-- 

The product was fractionated to separate a de 
butanized aviation base stock having a final boil 
ing point of about 150° C. When leaded With 4 
CC. T. E. L. per gallon, this base stock had a rich 
mixture Supercharged rating equivalent to S1--1.0. 
This aviation base stock fraction was then de 
isohexanized by fractional distillation. The de 
isohexanized base stock when leaded with 4 cc. 
of T. E. I. per gallon had a rich mixture super 
charged rating equivalent to S1--2.4. 
The Substantial improvement realized by the 

application of the above described deisohexan 
ized base stocks in gasoline blends such as those 
given is illustrated in the following example: 

Eacample II 

A California, Second cut straight run naphtha, 
boiling between about 166° C. and 227 C. Was 
catalytically cracked in a fixed bed system using 
a pilled Silica-alumina composite cracking cata 
lyst. The conditions were about as follows: 
Temperature --------------------- C. 450-500 
Pressure -------------------------- Atmospheric 
Liquid hourly space velocity.---------------- 
Process period.-------------------- Minutes 10 

The product was debutanized, depentanized and 
Cut to an end point of about 150° C. The base 
Stock was then deisohexanized and blended as 
follows: 
Isopentane -------------------------Parts. 24 
Deisohexanized and depentanized 

base stock----------------------do--- 47.5 
Butane-butylene alkylate----------- do--- 28.5 
T.E. I.----------------------- CC, per gall... 4 
The rich mixture supercharged rating of the 
blend was equivalent to S1-2.9. 
We claim as our invention: 
1. A process for the production of base stocks 

Suitable for the production of gasolines having 
high Supercharged ratings which comprises cata 
lytically cracking a hydrocarbon oil boiling pre 
dominantly above the gasoline boiling range with 
a clay-type cracking catalyst, separating the 
product by fractional distillation into gasoline 
and a higher boiling fraction, separating said 
gasoline by fractional distillation into a higher 
boiling gasoline fraction and a lower boiling gas 
oline base stock containing substantial amounts 
of 2-methyl pentane and 3-methyl pentane and 
having a final boiling point within the range of 
150 C. and 180° C., subjecting said higher boil 
ing gasoline fraction to a recracking treatment 
With a clay-type cracking catalyst, Separating the 
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12 
recracked product by fractional distillation into 
a gasoline base stock having a final boiling point 
within the range of 150° C. and 180° C. and a 
higher boiling gasoline fraction, Substantially 
completely removing 2-methyl pentane and 3 
methyl pentane from said first gasoline base 
stock by separating by fractional distillation a 
fraction consisting predominantly of 2-methyl 
pentane and 3-methyl pentane, and combining 
the product with said second gasoline base stock. 

2. A process for the production of base stocks 
suitable for the production of gasolines having 
higher supercharged ratings which comprises 
catalytically cracking a hydrocarbon oil boiling 
predominantly above the gasoline boiling range 
With a clay-type cracking catalyst, separating 
the product by fractional distillation into gaSO 
line and a higher boiling fraction, Separating 
said gasoline by fractional distillation into a 
higher boiling gasoline fraction and a lower boil 
ing gasoline base stock fraction containing sub 
stantial amounts of 2-methyl pentane and 3 
methyl pentane and having a final boiling point 
Within the range of 150° C. and 180° C., sub 
jecting said higher boiling gasoline fraction to a 
recracking treatment with a clay-type cracking 
catalyst, separating the recracked product by 
fractional distillation into a gasoline base stock 
fraction having a final boiling point within the 
range of 150° C. and 180° C. and a higher boiling 
gasoline fraction, and substantially completely 
removing 2-methyl pentane and 3-methyl pen 
tane from the combined base stock fractions by 
separating by fractional distillation a fraction 
consisting predominantly of 2-methyl pentane 
and 3-methylpentane. 

3. A process for the production of base stocks 
Suitable for the production of gasolines having 
higher supercharged ratings which comprises 
Catalytically cracking a hydrocarbon oil boiling 
predominantly above the gasoline boiling range 
With a clay-type Cracking catalyst, separating the 
product by fractional distillation into gasoline 
and a higher boiling fraction, subjecting said 
gasoline to a recracking treatment with a clay 
type Cracking catalyst, separating the recracked 
product by fractional distillation into a higher 
boiling gasoline fraction and a gasoline base stock 
containing substantial amounts of 2-methyl pen 
tane and 3-methyl pentane and having a final 
boiling point within the range of 150° C. and 180° 
C. and substantially completely removing 2 
methyl pentane and 3-methyl pentane from said 
gasoline base stock by separating by fractional 
distillation a fraction consisting predominantly 
of 2-methyl pentane and 3-methyl pentane. 

4. A process for the production of base stocks 
Suitable for the production of gasolines having 
higher Supercharged ratings which comprises 
Catalytically Cracking a hydrocarbon oil boiling 
predominantly above the gasoline boiling range 
in the Vapor phase With a cracking catalyst con 
Sisting essentially of boric oxide supported upon 
an active alumina, separating the product by 
fractional distillation into a higher boiling frac 
tion and a lower boiling gasoline base stock con 
taining substantial amounts of 2-methyl pentane 
and 3-methyl pentane and having a final boiling 
point within the range of 150° C. and 180° C., 
and substantially completely removing 2-methyl 
pentane and 3-methyl pentane from said gasoline 
base stock by Separating by fractional distillation 
a fraction consisting predominantly of 2-methyl 
pentane and 3-methylpentane. 

5. A process for the production of base stocks 
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suitable for the production of gasolines having 
higher supercharged ratings which comprises 
catalytically cracking a hydrocarbon oil boiling 
predominantly above the gaSoline boiling range 
with a clay-type cracking catalyst in a fluid cata 
lyst cracking system, separating the product by 
fractional distillation into a higher boiling frac 
tion and a lower boiling gasoline base stock con 
taining substantial amounts of 2-methylpentane 
and 3-methyl pentane and having a final boiling 
point, within the range of 150° C. and 180° C., and 
substantially completely removing 2-methylpen 
tane and 3-methyl pentane from said gasoline 
base stock by separating by fractional distilla 
tion a fraction consisting predominantly of 2 
methyl pentane and 3-methyl pentane. 

6. A process for the production of base stocks 
suitable for the production of gaSolines having 
higher Supercharged ratings which comprises 
catalytically cracking a hydrocarbon oil boiling 
predominantly above the gasoline boiling range 
with a silica-alumina cracking catalyst, separat 
ing the product by fractional distillation into a 
higher boiling fraction and a lower boiling gaso 
line base stock containing Substantial amounts 
of 2-methyl pentane and 3-methyl pentane and 
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having a final boiling point within the range of 
150° C. and 180° C., and substantially completely 
removing 2-methyl pentane and 3-methyl pen 
tane from said gasoline base stock by separating 
by fractional distillation a fraction consisting 
predominantly of 2-methyl pentane and 3 
methyl pentane. 

7. A process for the production of base stocks 
suitable for the production of gasolines having 
higher supercharged ratings which comprises 
catalytically cracking a hydrocarbon oil boiling 
predominantly above the gasoline boiling range 
With a clay-type cracking catalyst, separating the 
product by fractional distillation into a higher 
boiling fraction and a lower boiling gasoline base 
stock containing Substantial amounts of 2 
methyl pentane and 3-methyl pentane and hav 
ing a final boiling point within the range of 150 
C. and 180° C., and substantially completely re 
moving 2-methyl pentane and 3-methylpentane 
from said gasoline base stock by separating by 
fractional distillation a fraction consisting pre 
dominantly of 2-methyl pentane and 3-methyi 
pentane. 

WILLIAM. A. BAELEY, JR. 
BERNARD S. GREENSEELDER. 


