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This inveation relates to a process for effecting selec-
tive cracking of aliphatic hydrocarbons including normal
and isoaliphatics from a mixture of the same with cyclic
hydrocarbons. Such hydrocarbon mixtures are normal-
ly present in petroleum and selected fractions of petro-
leum distiliates or processing streams including for ex-
ample, mixtures of normal paraffins, normal olefins, iso-
paraffins, iso-olefins, naphthenes, aromatics, alkyl-aro-
matics, etc.

It is well known that the above mixtures of hydro-
carbons may undergo catalytic cracking in the presence
of cracking catalysts such as synthetic composites of
silica and alumina or acid activated naturally occurring
clays. It is also well known that cracking in the pres-
ence of these catalysts proceeds with different relative
ease by differeni classes of hydrocarbons, namely in the
order of decreasing ease of cracking:

(1) Alkyl-aromatics, particularly with alkyl groups of
two or more carbon atoms to dealkylated cracking
products;

(2) Naphthenes;

(3) Iso-aliphatics;

(4) Normal aliphatics.

The process of the present invention involves a crack-
ing process which is unique in the order of reactivity
toward the different classes of hydrocarbons as compared
to the above-noted familiar processes.

In one embodiment, the present invention provides a
continuous process which preferentially cracks normal
aliphatic hydrocarbons, i.e. normal olefins or ncrmal
paraffins, from a hydrocarbon mixture or petroleum
charge stock containing iso-aliphatic hydrocarbon and
cyclic hydrocarbon components to the substantial ex-
clusion of cracking of said components whether they
be naphthenic or aromatic and regardless of the type
and size of alkyl groups contained therein.

In accordance with the process of the invention, the
charge stock inmitially containing mormal aliphatic, iso-
aliphatic and cyclic hydrocarbons is introduced into a
continuous system comprising a catalytic de-isomeriza-
tion zone and a catalytic cracking zone, the latter con-
taining as catalyst a crystaliine zeolite having rigid three-
dimensional networks bearing catalytic surfaces active
in hydrocarbon cracking and having uniform interstitial
dimensions sufficiently large to sorb normal aliphatic
components contained in the charge but sufficiently
small to exclude the hydrocarbon components of larger
molecular size, i.e. iso-aliphatic and cyclic hydrocarbons.
Under such conditions, the normal aliphatic hydrocar-
bon components of the charge mixture capable of enter-
ing the interior pore structure of the above catalyst
undergo cracking to lighter highly olefinic materials while
the iso-aliphatic and cyclic hydrocarbon components, be-

cause of their larger molecular size are unable to pene-.

trate the porous catalyst structure and accordingly under-
go little or no catalytic cracking. The product emerg-
ing from the cracking zone containing uncracked charge
components and products resulting from cracking of the
normal aliphatic components is conducted to the de-
isomerization zone where iso-aliphatic components are
converted to normal aliphatic hydrocarbons. The prod-
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uct from the de-isomerization operation is then recycled
to the cracking zone where the normal aliphatic hydro-
carbons produced during the de-isomerization step under-
go cracking. The above cyclic cracking and de-isomer-
ization operations are repeated any desired number of
Generally, it is preferred to continue the re-
cycle operation until the charge is substantially free of
aliphatic hydrocarbons leaving a useful concentrate of
cyclic hydrocarbons. The products resulting from the
selective cracking step prior to de-isomerization, may be
subjected to a suitable intermediate separation opera-
tion, such as by fractionation or other feasible means,
wherein light materials produced, i.e. those boiling below
the initial charge stock are removed and the remaining
materials, of equal or higher boiling range than the
charge stock, are then subjected to de-isomerization and
thereafter recycled in the above continuous cracking and
de-isomerization system until the desired extent of con-
centration of cyclic hydrocarbons is achieved.

The process of the invention is useful for a number
of applications. For example, jet fuels or other high
energy fuels require a low aliphatic hydrocarbon con-
tent. Thus, the process applied to kerosine range petro-
leum fractions achieves selective cracking of aliphatic
hydrocarbons leaving an energy-rich fuel of cyclic com-
pounds which may be used as obtained or after being
subjected to hydrogenation. Also, the process described
herein is useful in production of aromatic oils and sol-
vents. For such purpose suitable boiling range petro-
leum fraciions are subjected to catalytic cracking of
aliphatic hydrocarbon components to obtain a cyclic
concentrate. . The light materials resulting from crack-
ing with the crystalline zeolite catalyst employed in such
step are highly olefinic in character. Separation of these
light olefinic materials from the heavier components be-
before recycling the latter accordingly affords products
susceptible to a wide variety of useful applications.
Such products may be employed, for example, in the
formation of high octane alkylate; they also may be used
for the alkylation of benzene to form cumene or other
alkyl benzenes; or they may be polymerized to liquid
fuels or to form plastics such as polyethylene and poly-
propylene.

The charge material conducted to the present process
is a mixture of normal aliphatic hydrocarbons, iso-ali-
phatic hydrocarbons and cyclic hydrocarbons. The
normal aliphatic hydrocarbons may be normal paraffins
or noimal olefins or a mixture of the two. Likewise,
iso-aliphatic hydrocarbons contained in the charge mix-
ture may be isc-paraffins or iso-olefins or a mixture of
the two. Cyclic hydrocarbons include naphthenes or
aromatics or a mixture of the two. Tt will thus be
apparent that the charge material may be a relatively
simple hydrocarbon mixture or a complex mixture of
hydrocarbons which may contain minor proportions of
other materials such as sulfur, nitrogen and oxygen-
containing components. Representative of the latter
type mixtures is petroleum and various fractions thereof.
A preferred charge for use in the present process is a

etroleum fraction characterized by an aliphatic, iso-
aliphatic and cyclic hydrocarbon content and having an
approximate boiling range of 200 to 600° F. and in par-
ticular, a fraction of 180 to 320° F. boiling range ob-
tained from a 98 octane number reformate characterized
by an approximate boiling range of 180 to 400° F.

it is contemplated that the reaction conditions here-
tofore used in effecting catalytic cracking will be em-
ployed in the cracking step of the present process. Thus,
catalytic cracking with the crystalline size-selective zeolite
catalyst described herein may be carried out by contact-
ing a hydrocarbon charge at catalytic cracking condi-
tions employing a temperature within the approximate
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range“of“7(r)0"’ F.‘ t(; 1200° F.—and preferably between ‘

about 800° F. and about 1050° F. and under a pressure
ranging from sub-atmospheric pressure up to several
hundred atmospheres.  The liquid hourly space velocity
of the charge may range from 0.2 to 4.0 and preferably
* from 0.5 to 2.0. The catalyst may be used as pellets in
a fixed bed-operation or they may be used in a. compact
moving bed operation or in a fluidized operation.  The
contact time of the hydrocarbon charge with the catalyst

is- adjusted in any case according to the conditions, the 1

partrcular charge stock and the particular results desired
to give a substantial amount of cracking of the normal
aliphatic hydrocarbon . components to lower boiling

- products.

* The cracking operatron is part1cularly characterized
by the presence of a catalyst comprising a crystalline
synthetic -or natural zeolite having a uniform port size
which permits passage of normal aliphatic hydrocarbons
but excludes larger molecular size components. It is
preferred to use as cracking catalyst a synthetic zeolite
having uniform pore dimensions of about 5 Angstrom
units. made by dehydrating a- synthetic metal alumino-
silicate salt. - The resulting dehydrated crystalline zeolites
have the atoms thereof arranged in a definite crystalline
© pattern.. Such - structure  contains a large number of
small cavities jnterconnected by a number of still smaller
channels, These cavities and channels are precisely uni-
form in size. It is essential for the present process that
the zeolite catalyst have a uniform pore structure per-
mitting entry into the interior thereof of normal aliphatic
hydrocarbons but excluding entry of iso-aliphatic hydro-
carbons, cyclic hydrocarbons and other -components

characterized by a molecular size greater than that of .

normal- aliphatics. Generally, a catalyst fulfilling the
above requirements has a uniform pore size of about
5 Angstrom units.- Thus, if the pore size is materiaily
smaller than 5 Angstrom units, the pores are too small to
- permit entry into the crystalline catalyst structure of nor-
mal aliphatics. If the pores are materially larger, the
_-large hydrocarbon molecules, i.e: iso-aliphatics and cyclic
hydrocarbons are ablé to enter the pores of the catalyst

[

- silicon is €qual to two.

- initially in the sodium form of the crystal,
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Such molecular sieves consist “fundamentally of a
three-dimensional  tetrahedral structure of silicon and
aluminum. These tetrahedra are joined by sharing oxy-
gen atoms in such a manner that the ratioc of atoms of
oxygen to the total number of atoms of aluminum and
The electrovalence of the tetra-
hedra containing aluminum is balanced by the inclusion
in the crystal of a cation, for example, an alkali metal
or an alkaline earth metal cation. This equilibrium-can
be expressed by the formula wherein the ratic of Al, to
the pumber of the various cations such as Ca, Sr, Nay,
Ky or Liy, is equal to-unity, One cation may be ex-
changed either in entirety or partially by another cation
utilizing ion exchange techniques. The spaces between
the terahedra are occupied by molecules of water: prior
to dehydration.

The above molecular sieves are ordmanly prepared
The sodium
ion in such form may, as desired, be exchanged for other
alkali metal or other- alkaline earth metal cations. In
general, the process of preparation involves heating, in
aqueous solution, an appropriate mixture of oxides, or

- of material whose chemical composition can be com-
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~ for periods of 15 minutes to 90 hours or more.
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pletely represented as a mixture of oxides NayO, Al;Os,
Si0O, and Hy0 at'a temperature of approximately 100° C.
The
product which crystallizes within this hot mixture is
separated therefrom and water washed until the water
in equilibrium with the zeolite has a pH within the
range of 9 to 12, The material is thereafter activated
by heating until dehydration is attained. )

I is to be noted that the sodium form of the. above
zeolite, i.e. “Molecular Sieve 4A” is catalytically inactive
for use as a cracking catalyst in the process-of the present
invention. - However, such inactive form may be rendered
highly active in- catalytically selectively cracking normal
aliphatic hydrocarbons in the present process by the

. simple procedure of cation exchange. of calcium for

" sodium after crystallization:

40

structure so that selective catalytic cracking of the nor- .-

mal. aliphatic components cannot thereby be achieved.
Chemically, the zeolites employed herein as catalysts ‘in
the “cracking zone may be represented by the general
formula.

Mex[(AIOQ) x(8i029) y].ZHQO

. n
‘where Me is a-metal cation,
; X
" :

is the number of exchangeable metal cations of valence

#, x'is also the number of aluminum ions combined in

the form of aluminate, y is the number of silicon atoms,

and z is- the numbér of water molecules, removal of

which produces the characteristic channel system. In
the above formula, ; .
A 5
x

is- a- number from 1 to 5 and usuwally from 1 to 2.
Zeolites having the above characteristics have ~some-
‘times- been- referred to as molecular - sieves. - At the
present time, there are commercially available molecular
- sieves havmo channels of about 5 Angstroms in diam-

eter. Such material known as “Molectlar Sieve 5A” s

By base-exchanging  the
sodium aluminosilicate salt with a calcium ion-contain-
ing solution, the salt-becomes catalytically active in se-
lectively . cracking normal aliphatic hydrocarbons and
has a resulting uniform pore dlameter of about 5

- Angstrom units.

45

While calcium aluminosilicate characterized by umform

- pores of approxnnately 5 “Angstroms in diameter, i.e.
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“Molecular Sigve SA™ is preferred for use as the catalyst
in the cracking step of the present process, it is con-.
templated that other metal aluminosilicates having a uni-
form pore size of about 5 Angstrom units may also suit-
ably be employed as the cracking catalyst. “Thus, alum-
inosilicate salts, containing a divalent metal-ion and in
particular an atkaline -earth metal such as strontium or

" mgnesium, capable of sorbing at least 10 percent of their
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weight of n-hexane but negligible amounts of iso-hexanes
when brought intc contact with liquid hexane at substan-
tially -atmospheric pressure and a temperature of about
25° C. are. suitable for use in the cracking step of the
present process. . The sodium form of:the above zeolite
exchanged with calcium or other of the above-indicated
divalent metals possesses. larger pores than the unex-
changed material.  An unusual characteristic of the cal-
cium or other: divalent metal exchanged zeolite is that
the opening of the pores is not accomplished progressively
as the- sodium ions are replaced by -calcium or other -

- divalent ions but is.preduced within. a fairly hiarrow range

essentially. the - crystalline calcium -aluminosilicate pre- .

‘pared by base-exchange of a crystalline sodjum alumino-
" silicate having. channels of about 4: Angstroms in diam-
eter, known as “Molecular Sieve 4A” and characterized
by the formula: Na;(Al05) 15(5i05) 12. 27H20 it being
understood that calcium replaces sodium in the ra’rro of
one calcmm ion for two sodlum ioms.

70

of composition. - When the exchange is 25 percent or less,
the substance possesses. substantially. the same pore char-
acteristics as the sodium form. of the zeclite, namely a
pore diameter of about 4 Angstrom :units. However,
when the exchange is in substantial excess of about 25

- percent, the pore characteristics become thase of the cal-

-cium form: of the zeolite; i.e. a pore diameter of about
© 5 Angstrom units.
5

Accordmgly, it will be ‘appreicated
that the . crysta]lme alummosrhcate zeohte employed as
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cracking catalyst in the process of the present invention
may be a mixed salt of sodium and calcium or of sodium
and one or more of the other above-indicated snitable
divalent metal ioms, it being essential that the pore
diameter of the resulting composition be sufficiently large
to admit normal aliphatic hydrocarbons and sufficiently
small to exclude hydrocarbons having a molecular size
exceeding that of the aliphatics.

It is also contemplated that the size-selective catalyst
may be a composite comprising a major proportion of the
above-described crystalline zeolite and a minor propor-
tion of one or more materials which may act as promoters
or activators or otherwise enhance the desired catalytic
conversion while the crystalline zeolite is responsible for
the major size-selective characteristics. In this regard, the
crystalline zeolite may suitably be composited with acti-
vated clays, vanadia, thoria, zirconia, molybdena, silica,
alumina or combinations thereof. Such composites may
be prepared by impregnation of the crystalline zeolite
with the added substance or by mechanical admixture of
the two materials usually followed by shaping of the
resulting composite into particles by casting, pelleting,
extrusion or other suitable means.

The preduct from the cracking zone is conducted to a
de-isomerization zone. As an aid in the understanding
of the action taking place in the de-isomerization zone, it
is to be recognized that thermodynamic equilibria be-
tween normal and isomeric aliphatics requires substantial
quantities of both of these components to be present in
the equilibrium preduct. Thus, an isomerization reaction
will effect a net shift to isomeric products when the feed
stock is rich in normal aliphatic hydrocarbons, or a net
conversion to normal aliphatics when the feed stock is
rich in isomer components. The latter wiil be the case
in the process of the present invention since the selective
cracking action taking place in the cracking zone, and
removal of light cracked products, results in an iso-en-
riched product which is conducted to the de-isomeriza-
tion zone. It will accordingly be understood that this
zone has been termed “de-isomerization zomne” to char-
acterize the unconventional method of use as well as re-
sultant chemical conversion, although the de-isomeriza-
tion step is carried out under conditions and in the pres-
ence of catalysts conventionally employed in isomeriza-
tion reactions. Thus, the catalyst employed may be a
Friedel-Crafts type catalyst such as aluminum chloride,
aluminum bromide, aluminum iodide, aluminum fluorids,
boron trifluoride, iron chloride, complexes thereof with
organic and inorganic compounds and other halogen-
containing catalysts such as hydrogen fluoride. General-
ly, however, it is preferred to employ, as a catalyst, a
metal-acidic oxide type isomerization catalyst which af-
fords substantial de-isomerization without appreciable
material losses by cracking reactions. Suitable catalysts
of such type include generally, metals of group VIII of
the periodic system such as cobalt, nickel, platinum, and
palladium supported upon carriers such as silica, alumina
or composites thereof. Also, an isomerization catalyst
made up of a mechanical mixture of a platinum metal
deposited on alumina and a silica-alumina cracking com-
ponet may be utilized as the catalyst. Isomerization using
the latter mechanically mixed catalyst is described in my
co-pending application Serial Number 633,189 filed Jan-
uary 9, 1957, now U.S. Patent No. 2,892,003.

Generally, the de-isomerization step will be carried out
at a temperautre between about 650° F. and about
900° F., at a liquid hourly space velocity between about
0.5 and about 20, employing a hydrogen to hydrocarbon
molar ratio of between about 0.5 and about 20, and a
pressure of between about 50 p.s.i.g. and about 1000
p.s.ig. Al of the aforementioned variables are interre-
lated. As a practical matter, the temperature of opera-
tion is generally fixed as a result of primary choice with
respect to other variables and the desired comversion
level.
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In the de-isomerization zone, the iso-aliphatic com-
ponents contained in the charge are converted to normal
aliphatic hydrocarbons. The products resulting from the
cracking zone prior to introduction to the de-isomeriza-
tion zone are suitably separated into light materials boil-
ing below the range of the initial charge stock and ma-
terials of equal or higher boiling range than the imitial
charge stock. The latter are subjected to de-isomeriza-
tion and thereafter recycled to the cracking zone. The
lighter materials removed are highly olefinic and are
suitable for use in a variety of applications described
hereinabove. .

A schematic flow diagram of the process of the present
invention is shown in the attached figure. Referring more
particularly to such figure, the hydrocarbon feed initially
containing normal aliphatic hydrocarbons, iso-aliphatic
hydrocarbons, and cyclic hydrecarbons is conducted
through lines 10 and 11 to cracking zone 12. Selective
catalytic cracking of the normal aliphatic hydrocarbon
components takes place in the cracking zone in the pres-
ence of ithe above-described crystalline size-selective
zeolite catalyst maintained under catalytic cracking con-
ditions.  The product emerges from the cracking zone
through line 13 and is conducted to a fractionating
column 14. Light materials, highly olefinic in content,
boiling below the initial charge stock are removed as
overhead through line 15. Materials having a boiling
point at least equal to that of the initial charge are re-
moved as bottoms from fractionating column 14 through
line 16 and conducted through line 17 to de-iscmerization
zone 18 wherein the iso-aliphatic hydrocarbon compo-
nents are converted in the presence of a suitable isomeri-
zation catalyst to normal aliphatic hydrocarbons. The
product from the de-isomerization zone is recycled
through lines 19, 2§, 21 and 13 to the cracking zone 12.
When a product of desired cyclic hydrocarbon content
is obtained, the same is removed from the system by ad-
justing valve 22 permitting all or a portion of the product
stream flowing through line 16 to be withdrawn through
conduit 23.

The following example will serve to illustrate the
process of the invention without limiting the same:

A petrolenm distillate containing approximately 35
percent by weight aliphatic and approximately 65 per-
cent by weight cyclic constituents and boiling in the range
of 400 to 500° F. is used as the charge stock. The
aliphatic component of such charge contains about 20
percent by weight of normal paraffins and about 15 per-
cent by weight of iso-paraffins. The charge in the ratio
of 1 part of fresh stock to 3 parts of recycle stock is
subjected to cracking in the presence of a catalyst of
Molecular Sieve 5A at a temperature of 900° F. and a
liquid hourly space velocity of 72 based on fresh feed.
The product resulting from cracking is then distilled.
The fraction boiling substantially below 400° F., con-
stituting about 32 weight percent of the distillation charge,
is continuously withdrawn. This product consists es-
sentially of gasoline and gas range hydrocarbons, pri-
marily light normal paraffins and olefins. The fraction
boiling above 400° F. is divided intc two streams. One
stream constituting 67 weight percent of such fraction
serves as the recycle charge. Before returning such re-
cycle charge to the cracking zone, the same is passed
through a de-isomerization zone containing a platinum-
silica-alumina isomerization catalyst at a temperature of
770° F., a total pressure of 300 p.s.i.g. with admixture of
hydrogen in a molar ratio of 6 to 1 in relaticn to the hy-
drocarbon flow rate. The remaining 23 weight percent
of the fraction boiling above 400° F. is withdrawn as
cyclic concentrate product, containing less than 10 per-
cent by weight of total paraffins.

It will be understood that the above description is
merely illustrative of preferred embediments of the in-
vention, of which many variations may be made within
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the scope of the focllowing claims by those skilled in-the
art without departing frcrn the spmt thereof

-Iclaim: - e - -

1.-A° continuous memod for- s\,lectlvely crackm0
ahphanq hydrocarbons from a mixiure of the same with
cyclic*hydrocarbons and obtaining a resultant cyclic hy-
drocarbon concenirate. which comprises -conducting a
charge initially containing normal aliphatic, -iso-aliphatic
and cyclic hydrocarbon components in a continuous sys-
tem to- a cracking zons maintained under catalytic crack-

" ing ‘conditions and contzaining a cracking catalyst com-
prising a crystalline zeolite having a uniform -pore struc-
ture of sufficient size to afford emtry into-the catalyst
structure of normal aliphatic hydrecarbon components
while- excluding hydrecarbon components of larger
molecular size whereby said normal aliphatic hydrocar-
bon components are selectively cracked, subjecting the
resulting mixture of cracked and uncracked components
to de-isomerizaticn in the presence of an isomerization
catalyst ~and wunder - catalytic isomerization - conditions
whereby iso-aliphatic components are converted to normal
aliphatic' hvdrocarbons, recychng the resulting product
to said cracking zone, repeating the aforesaid treatment
on a conti‘wcus cyclic basis to vield a concentrate of
cyclic hydrocarbons. and removing said concentrate from
said continucus system.

2. A continuous methed “for
aliphatic hydrocarbons from a mixture of the same with
cyclic hydrocarbons and obtaining a resultant cyclic hy-
drocarbon concentrate which comprises  contacting a
charge initially containing normal aliphatic, iso-aliphatic
and cyclic hydrocarbon compenents under "talyfif‘ crack-
ing conditions with & cracking catalyst comprising a
crystalling zeolite having a uniform pore siructure of

- sufficient size to afford entry into the catalyst structure
of normal aliphatic hydrocarbon components while ex-
cluding hydrocarbon components of - larger molecular
size whereby sajd normal - aliphatic hydrocarbon compo-
neits  are selectively cracked, subiectmg the -resulting

- product mixture.to fractionation, removing as overhead
ths 1i
of the ipitial cherge mixture, removiag as bottoms a frac-

selectlvely cracking -

hter materials having a boiling point below that;
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8
under catalytic-cracking conditions with a cracking cata-
1yst comprising a crystalline zeoclite having a pore size of

about 5 Angstrom units in diameter whereby said normal

aliphatic hydrocarbon components are-selectively cracked;
su ec.mg the resulting product mixture to fractionation,
removing as overhead the lighter materials having a boil-
ing point-below that of the initial charge mixture, remov-
ing as bottoms-a fraction having: a beiling point at least
equal to that of the initial charge mixture, subjecting said
bottoms to de-isomerizaticn in. the présence of an iso-
merization catalyst and under catalytic isomerization con-
ditions whereby-iso-aliphatic components are converted to
normal . aliphatic -hydrocarbons, recycling the - product
from de-isomerization to said cracking zone and répeating
the aforesaid treatment oo a continuous cyclic basis to
yield a concentrate of cyclic hydrocarbons and removing
said ‘concentrate from-said-coftinuous system. - -

5. 2 ‘continuous - method  for-selectively  cracking ali-
phatic hydrocarbons: from a mixture of: the same with
cyclic hydrocarbons and obtaining-a resultant cyclic hy-
drocarbon concenirate which ~ comprises - contacting a
charge initially containing normal aliphatic, iso-aliphatic
and cyclic  hydrocarbon . componeénts . under catalytic
cracking conditions: with' a” cracking catalyst. comprising
a crystalline calcium aluminosilicate having a pore size
of about 5 Angstroms in" diameter whereby said normal
aliphatic hydrccarbon componenis are selectively cracked,
subjecting the resultant mixture of cracked and uncracked
components to--de-isomerization in the presence of an
isomerization catalyst and under catalytic’ isomerization
¢onditions whereby iso-aliphatic components are converted

- to normal aliphatic hydrocarbons, recycling the resulting

35

40

tion having a boiling point -at least equal to that of the =

initial cnarge mixture, subjecting said botioms to de-isom-
erization .in the presence of an isomerization catalyst
and uader catalytic isomerization conditions  whereby . iso-

aliphatic components are converied to normal aliphatic

hydrocarbons, recycling the product from de-isomeriza-
tion to said cracking zone and rtepeating the aforesaid
treatment on a continuous cyclic basis to vield ‘a concen-
trate of cyclic hydrocarbons and removmo -said concen-
trate from said continucus system.

3. A continuons method for treating a petrcleum irac-
tion characterized by a normal aliphatic, an iso- -aliphatic,
and cyclic hydrocarbon content and having an anprox1-
mate -boiling range of 200 to'600° F. which. comprises

45

product ‘to: said cracking  zone, repeating the .aforesaid
treatment on’ a continuous cyclic basis' to yield a con-
centrate of cyclic- hydrocarbons and removing said con-
‘Gentrate ‘from said continuous systém.

- 6. A continuous - method for selectively cracking ali-
phatic hydrocarbons from a: mixture of the same with
cyclic hydrocarbons and obtaining ‘a resultant cyclic hy-
drocarbon concentrate which .comprises contacting a
charge initially containing normal. aliphatic; iso-aliphatic
and cyclic hydrocarbon componénts under catalytic crack-
ing conditions with a cracking catalyst comprising a crys-
talline calcium aluminosilicate having a pore size of about
5 Angstroms in diameter: whereby said.normal aliphatic
hydrocarbon components are selectively cracked, subject-

'mg the resulting product mixture to fractionation, remov=

_ ing asoverhead the lighter-materials having a boiling point

50
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contacting said mixture in a cracking ‘zone maintained

_under catalytic cracking conditions with a cracking
calaiyst comprising a crystalline zeclite having a pore
size of about 5 Angstrom units in diamefer whereby v said
normal aliphatic hydrocarbon components are selectively
-cracked, contacting the resulting mixture of cracked and
uncracked components to de-isomerization in the pres-
ence of an isomerization catalyst-and - under -catalytic
isomerization conditions - whereby iso-aliphatic- ‘compo-
nents are converted to normal aliphatic hydrocarbons;
recycling the resulting product to said cracking zone,
repeating the aforesaid treatment ¢ii a continuous cyclic
basis to yield a concentrate of cyclic. hydrocarbons and
removing said concentrate *”“om said contiriuous system.
4. A continuous. method for treating a petroleum frac-
tion characterized by a normal ahphatlc an 1so-ahphat1c,

below that of the initial charge mixture, removing as bot-
toms a fraction having a boiling point at least equal to
that of the initial charge mixture, subjecting said bottomis
to *de-isomerization in the presence.of an isomerization
catalyst and under catalytic -isomerization condmons
whereby iso-aliphatic components -are, converted to nor-
mial aliphatic. hydrocarbons, recycling the product from
de-isomerization to said cracking zone and repeating the
aforesaid ireatment on a continuous cyclic basis to yleld
a concentrate of cychc hydrocarboens and removmg said

: concentratp from said continuous system
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and cyclic hydrocarboh content and having an-approxi-

mate boﬂmg range of 200 to 600° F. which comprises
contactm aid mixture in a crackmg zone mamtamed
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