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This invention relates to the conversion of hy-
drocarbons and has to do with the isomerization
of hydrocarbons to form branched chain hydro-
carbons. It is applicable particularly with re-
spect to the-isomerization of saturated gasoline
hydrocarbons.

Broadly, the invention contemplates effecting
the reaction by subjecting the feed hydrocarbon
to contact with an isomerizing catalyst in the
presence of an alicyclic hydrocarbon in amount
sufficient to substantially inhibit cracking of the
feed hydrocarbon and deterioration of the cata-
lyst.

One problem involved in isomerizing hydro-
carbons to a relatively high yield of branched
chain hydrocarbons by conversion at relatively
higher temperatures is that of avoiding the oc-
currence of substantial cracking, and other un-
desirable side reactions, with formation of hy-
drocarbons both of lower and of higher molecu-
lar weight than the feed hydrocarbon undergo-
ing conversion. Such cracking may also in-
volve the formation of unsaturated hydrocarbons
which readily react with the catalyst to form
undesirable complex compounds.

We have discovered that by eﬂ’ecting the iso-
merizing reaction in the presence of a naphthene
hydrocarbon such as the cyclopentanes and cy-
clohexanes, it is possible to carry oui the reac-
tion at relatively higher temperatures than here-
tofore so as to obtain relatively higher conver-
sion to branched chain hydrocarbons without
substantial occurrence of cracking or other side
reactions.

In accordance with this invention, normal par-
afiin gasoline hydrocarbons, such as butane, pen-
tane, hexane and heptane, etc., are subjected to
contact with an active metallic halide catalyst,
such as aluminum chloride, in a reaction zone
or zones maintained under isomerizing conditions
and the reaction is effected in the presence of at
least a substantial proportion of a saturated ali-
cyclic hydrocarbon having, for example, about
3 to 20 carbon atoms per molecule, such as cyclo~
hexane, methyleyclohexane, dimethylcyclopen-
tane, decahydronaphthalene, etc. If desired, a
mixture of alicyclic hydrocarbons may be em-
ployed such as a naphthenic fraction segregated
from naphtha derived from a coastal or naph-
thene base crude, or such as obtained in the re-
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fining of naphthene base petroleum or fractions
thereof.

The feed hydrocarbon may comprise an iso-
parafiin such as 2-methylpentane, for example,
where it is desired to convert the hydrocarbon
to a more highly branched form such as 2,2-di-
methylbutane (nechexane).

1t is also contemplated that the mvention may
be employed to treat straight run gasoline rich
in aliphatic hydrocarbons for the purpose of im-
proving its antiknock qualities. In such case
the paraffinic gasoline is advantageously blended
with' a suitable proportion of naphtha or frac-
tion relatively rich in naphthenic hydrocarbons.
The resulting blend is then subjected to contact
with an isomerization catalyst maintained under
isomerizing conditions whereby substantial con-
version of the paraffinic gasollne hydrocarbons
to branched chain hydrocarbons is secured with-
out the occurrence of substantial cracking and
formation of undesirable products. ~

In applying the invention to the treatment of
individual hydrocarbons, such as butane, pen-
tanes, hexanes and heptanes or gasoline frac-
tions of relatively narrow boiling range, it is ad-
vantageous to effect the isomerization reaction

" in the presence of a naphthene hydrocarbon of
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substantially different boiling temperature range,
namely, in the presence of a naphthene hydro-
carbon boiling either below or above the feed
hydrocarbon or hydrocarhon mixture undergoing
conversion. This facilitates separating the naph-
thene hydrocarbon from the reaction product by
fractionation so that the naphthene hydrocarbon
can be recycled to the reaction.

An advantageous modification of the invention
involves carrying out the reaction in a fluid type
of operation wherein a substantial body of firid
containing the catalyst dissolved or suspended
therein is maintained in g reaction zone with pro-
vision for continuous withdrawal of a stream of
the reaction mixture and continuous recycling
of the withdrawn stream to the reaction zone.
Sufficient of the liquid mixture is recycled to im-
part thorough agitation to the reaction mixture
within the reaction zone and also to permit main-
taining a relatively high ratio of naphthene hy-
drocarbon to entering feed hydrocarbon. In this

" way. the ratio of naphthene hydrocarbon to feed

hydrocarbon at the point of introduction of the
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fresh feed to the reaction zone may range from
1 to as high as 1000 or more by volume,

As a further means of insuring a high ratio
of naphthene to paraffin, the entering fresh feed
advantageously contains naphthene -hydrocar-
bon ranging from about 1 to 90% by volume of
the paraffin feed hydrocarbon.

Also, it is of advantage to introduce the par-
affin feed in the form of a large number of sep-
arate streams simultaneously to the mass of re~
action mixture-in:such a way. as: to- distribute
them uniformly Wwithin and throughout the ‘depth
_and cross section of the fluid mass within the
reaction zone.

As an example of catalyst mixture, finely di-
vided aluminum chloride dissolved: i~ suspetided-
in aluminum chloride-hydrocarbon complex may'

be mentioned.

The reaction vessel or vessels may be- of: any:
suitable design and may, for example; cotfiprise-
vessels having provision for internal eirculation

of the reaction mixture such as to realize the. ..
desired -conditions of high turbulénee and High'
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withdrawing aluminum chloride and promoter.
The isopentane and any lighter hydrocarbon .
material .including promoter is drawn off from
the top of the fractionator 10 and conducted to a
fractionator 12 wherein the gaseous material is
removed as & vapor fraction and discharged
through pipe 3. A liquid fraction is drawn off
from the bottom of the fractionator 12 through -
a pipe 14 and will comprise essentially isopentane.
The promoter discharged through the pipe I3
is advantageously recycled-to. the.reaction vessel.
Suitable provision, not shéwn; niay be made for
discharging from the system lxght gases or other
materials tendlng to accumula.te therein.. For

Traction: from. ‘the light material accumulating

fhoni the reaction, either consisting essentially of
isobutane or. consisting of a mixture of iso- and

- hormal butatie, and recycle this butane fraction,

20

ratio of naphthene hydrocarbon to feed hydtos -

¢arbon undergoing conversion. These and other
modifications will be apparent.upon reference to.
the further description of the Invention.

The accompanying. drawing. comprises a.-fHow
diagram lllustra,tmg one method. of ca.rrylng out
the reaction. - Thus, referrlng to the. drawing s
feed hydrocarhon, such as h-pehtane, is- contin-
uously drawn from a -source hot shown and
passed through gz heater- {- wherein it is Heated
to' a temperature in-the range about 160 to 300°
F. or-higher. The heated hydrocarbon is: thén
conducted through a-pipe 2 to a-reactor 3. Like-
wise . a naphthene hydrocarbon such as cyclo-
hexane; is withdrawn.: from a- source: not -shown
and introduced to the heater i.

- 'Fhe reactor 3 comprises a vessel Which may be
provided -with internal. mechanical mixing means
and is of sufficient capacity: to-hold a- Substantial
body of- reaction mixture. .

The reaction: vessel is maintained substantial-
1y filled with. hydrocarbons including the catalyst,
which latier may comprise a.nhydrous aluminum-
chloride, for example. Provision is made 1o the
.contiguous or intermittent-introduction. of make-
up catalyst-through an inlet & .

_A-suitable promoter such as hYdrogen chloride
- is-also-introduced to the. reaction from-a. source

not shown- through & pipe 5.

. A stream- of reaction. mixture is continuously
drawn . off- from- the reactor through a pipe Bto
‘a settling vessel T wherein a Ia.yer of ca.taIyst
mixzture ‘collects and is- contmuously w1thdrawn
therefrom through- a pipe 8, Advantageously an
additional quantity of reaction mixture is cofi-
tinously -drawn off and reoycled through pipe. 6a
to the reaction vessel 3.

The upper layer -accumulating in the settllng

vessel T comprises reacted and unredcted hydro-
~-carbons and cyclohexane, This mixture is.¢

off through a pipe § to a fractionator 10"
the cvclohexa.ne and unreacted normal pe
. ﬁ-is separated as a liquid. fraction drawn.cff from
he bottom- of the fractionator. 10 through 2 pipe
l I - Instead of recycling this residual fraction, an
) intermedmte fraction. comprising na,phthene hy-
" drocarbon may be drawn off. s a-sidestream from

fractionator 10 through pipe {1d-and be recycled’

-to'the réaction, while the heavier: ma,terlal As: dis—
‘charged from the system. .

Means,. riot shown;, may be: provided mterme-
dlate the settlér T and the: fractionator 19° for
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y- &l or in- part— through the 1somerizatlon reac-

tion: " :
.. Likewise, any hydrogen formed in the reaction

- -may-be recycled; all or in part. to the 1somerlza-

tion-reagtion.

As indicated in the dra.wlng the Nquid- fraction
drawn off from the.fractionator 18 through the
pipe 11 and. cotprising. cyclohexane and unre-
aeted pentane is continuously recycléd by & pump
15 to the reaction vessel 3. ' In addition, sll or a
portiori of the catélyst mixture drawn.off’ from -
settler 7 through the pipe 8'is recycled hy 2 pump-,
16 to the reaction vessel 3, .

If destred’ the hydrocarbons recycled ‘through
pipes (1 or [fg nmay be subjected to a separate
treatment " to concentrate the naphthenes “and
elimingte non-naphthenic hydrocarbons from
the mixture prior-to retirn to the redetor 3:°

During the operation, -tHe naphthene may
undergo isomerization, for example, cyclohexane
will be converted to methyl cyclopentane. There-
forg in" continiious operation with recycle of the
naphthenes an equilibrium’ mixture of the naph-
‘thenes will' ultimately resulf and hence an equi-
librivm mixture would ordinarily be recycled. .

As slready: expla:lned it is advantdgeous to: ad-.
Just the operation so that the amount of je-
cycled hydrocarbon and particula.rly the recycled
naphthene hydrocatbon is relatively large as
‘compared with the amount of-entering feed hy-

‘dracatbon, thereby ma.lntaimngf turbulent ¢ondi-

tions within the reactor 3 and Tikewise maintain-

ing a high ratio-of naphtheng o' feed. hydrocar-

bon Undergoing treatment. )
While a single regction veSSel 3 is shown in the

drawing, it is contemp]ated ‘that & plurahty of
Teaction vessels may be employed or a plurality .
‘of regction and settling stages In such case the
feed hydrocarbon may ﬁow through each stagein
succession or portions of the feed may be: sepa-
rately Introduced to succeeding stages in the sys-
tem. Likewise provlsion may be made for con-
tinuous'concurrent or countercurrent: flow of feed
hydrocarbon and catafyst mixture:

‘1t is understood; ‘of couise, that the arrange-
‘ment;.of fractionators iflastrated in the drawing
‘may be altered debehdihig upon the. pa.rticu]ar ‘hy-

" drocarbons undeérgoing treatment and upoh the
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type of fractionation required. For. example,'

when isomerizing a, . relatively high.boiling _gaso~

line hydroca.rbon or hydroesibon mixture in the -
presence- of a relatively lower ‘boiling naphthene
hydrocarbon it is necessary to rearrange the frac-
tionators so as to segregate the: naphthene hydro-
carbon which is more volatile than the resulting
isomerizgtionproduct..-
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It is intended also that the reaction may be
effected in a reaction zone packed with a solid
catalyst in lump or particle form. In such case
the surplus naphthene hydrocarbon may be re-
circulated through a vertical reaction vessel
packed with the solid catalyst or a catalyst sup-
ported upon a suitable supporting material.

Also, if desired a fluid suspension of powdered
aluminum chloride in naphthene hydrocarbon or
in aluminum chloride-hydrocarbon complex may
be employed with a reaction tower packed with a
solid inert packing material such as Raschig
rings, through which tower the fluid suspension
of catalyst is continuously recycled.

Besides aluminum chloride, other metallic
halide catalysts may be used such as aluminum
bromide, zirconium chloride, antimony chloride,
or mixtures of halides such as AICI-SbCl:. The
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sults obtained by isomerizing hydrocarbons such
as pentane and hexane by contact with aluminum
chloride in the presence of naphthene hydrocar-
bons such ag cyclohexane, methyleyclohéxane and
dimethylcyclopentane. ]

A serles of batch liquid phase experiments was
made for the purpose of isomerizing normal
pentane at a temperature of 160° F. with a re-
action time of 4 hours. In each case powdered
anhydrous aluminum chloride of about 200 mesh
was charged to the reaction vessel to the extent
of 10% by weight of the feed hydrocarbon, the re-
action being promoted by the addition of a small
amount of hydrogen chloride. One run was
made in the absence of any naphthene, while two
runs were made in which a quantity of cyclo-
hexane was added to the reaction mixture as
follows. e )

322 R 1 2 3
Per cent hydrogen chloride, by weight of feed hydroearbon. ..oococoeeeecenn.o. 0.6 0.7 0.5
Per cent cyclohexane, by welght of feed hydrocarbon ... ... - 0 10 25
Cowposition of Hydrocarbon Reaction Mixture by Fractional Distfllation, :
per cent by weight: B
Hydrocarbons of lower molecular weight than isobutane. 0 0 0
Isobutene_.__.. 47.4 } 10 0
Normal butane...... 2.4 ol 0
Isopentans. ...... 25.0 38 18.4
Normal pentanas. . 7.6 45 59.3
Hydrocarbons of higher molecular weight than normal pentane including :
naphtheme...____ . . . .. ... ... __ 17.6 9 24.3
Pentane converted to isopentans and other materlals, welght per cent. .. 92.6 52.3 23.8
Pentane converted to isopentans, weight per cent_.______ 4.3 382 21.1
Weight ratio of isopentane to normal pentane converted .28 .73 .80
Appearance of used eatalyst. ... ____________._... Red-brown iquid | Dry yellowbrown | Light yellow wet
complex Powder Powder

catalyst may also comprise a solid material im-
pregnated with metallic halide such as Porocel
and aluminum chloride, charcoal and aluminum
chloride, or alumina and aluminum chloride.

Also other halogen halides besides hydrogen
chloride may be used as the promoter. The pro-
moter may be generated in situ if desired.

It is frequently desirable to remove impurities
from the feed hydrocarbon prior to contact with
the catalyst in order t6 avold catalyst deteriora-
tion. This may be accomplished by subjecting the
feed hydrocarbon to a suitable pretreatment.
For example, it may be subjected to treatment
with caustic in order to remove sulfur compounds.
On the other hand, the pretreatment may in-

40

Comparing runs 1 and 2 above, it is seen that
by effecting the reaction in the presence of cyclo-
hexane a materially higher conversion to iso-
pentane was realized with. a 'greatly reduced
amount of cracking, and at the same time the
catalyst had apparently suffered no deterioration.
The results of run 3 indicate that with a sui-
ficlently large percentage of naphthene present
the converted pentane consists almost entirely of
the desired isoparafin,

A similar serles of experiments was made in
which the reaction was effected at a higher tem-
perature, namely, 200° F., using the same pro-
portion of aluminum chloride to pentane charge
and with the following results.

RUD . o e e e e 4 b .- 8

Per cont hydroeen chloride, by welcht of feed hydrocarbon... 0.5 0.6 0.7

Per cent cyclohexane, by weieht of feed hydrocarbon._ ... _____________ 0 10 25

Composition of Hydrocarbon Reaction Mixture by Fractional Distillation,

per rent by weight: .

Bydroearbons of lower molecular weight than Isobutane. . ... ..._.__... 0.5 0
Ishbutane.....ooooeenu.._ 5.2 1.7 1.6
Normal butane. . ... 4.5 0.5
Tsopentane.. ... . eeaian 22.7 85.8 55.7
Normal pentane. ... oo oo TTTT - 8.1 28.7 27.8
Hydrocarhons of higher molecular weight than normal pentane___ - 15.0 4.0 14.4

Pentane converted to isopentane and other materials, welght percent. . ________ 94,2 75.0 69.0

Pentane converted to jsopentane, weieht percent. ———- 21.4 72,2 . 67.2

Weizht ratio of isopentane to normal p converted - . .3 i ] : ’ .7

Appearance of used catalyst ..o onee e Brown liquid | Light brown gummy | Light brown sticky

] complex solid . “solid

volve contact with weak sulfuric acid, or treat-

ment with a2 solid adsorbent clay in the vapor

phase or in the liquid phase to remove diolefins
and also to remove sulfur compounds. Aromatic
constituents may be removed from the feed hy-
drocarbon by treatment with sulfuric acid or with
2 sultable solvent. For example, the feed hydro-
carbon may be subjected to contact with water
at elevated temperature and pressure in order to
selectively extract aromatic constituents from
the feed prior to the isomerization reaction.

85

As indicated by the foregoing experiments
substantially better conversion yields to isopen-
tane are realized by carrying out the reaction
in the presence of the cyclohexahe at s tempera-

- ture of 200° F. Again the results reveal that

70

cracking is substantially eliminated by effecting
the reaction in the presence of cyclohexane. So
much so that the converted normal pentane is
substantially entirely isopentane. . )

Another seri¢es of experiments was made under

conditions similar to those in the preceding

The following data fllustrate the improved re- 75 group, i. e., employing a temperature of 200° F.
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»with:a veaction time:bf+4:dours, but isomerizing
~normalipentanédn thepresence:6f:three different
-naphthene. shyﬁx‘ocal‘lﬁms, 'obtaining the follow-
ing resuilts. .

B

f‘relatively higher temperdtures: may- be employed
‘wheneffecting the reaction in:the presence:of'a

naphthene such-as:mentioned-above, and thersby

enabling the obtainingof-a-high -conversion: of

“Run 7 8 9

-Naphthéne nsed. . -.-| Cycloh Methyleyelohex- | Dimethyleyelo.
rane R b
_ Per cent naphth'ana’- b? wlight' ‘ol foad hydracarbon.. . 2 10 .10 10
;. Pericent h ehioride byxwalzht ol fead hydroeaxhon : 1.2 1.0 1.0
Composiil%n % tgytdmmbnn ~Reaction -Mixture by Fractional Distillation, .
bt ¢ént by welzh . .

“Hrydrodar e’nsrolimwwmolecularwhight tmmisobutann .................... : 0 ©-0.3
-Isobutane. ... 3.3 1.0 16.8
* Normoal biith : . 0 0.5
Bopentann . 70.2 60 56, B
ormal pe - .20,74} s 11,3
Hydroear“b’o:ia “of liigher nioleétilar Welght than normnl pon.tnne ........ 5.8 » 16,7
*Pentdne corivhrtéd: toisoplmwn -and ‘other: materinls, per cent-by weight 78.4 86.0 “75.0
Pentane converted to psntane. weight percent - 73.2 60,7 - 5L
Weight ratlo of isopentane to n pentane converted .. -l __......___. .93 -03 R
-Appearence-of catalyst.. Brownish yell ow {-Wetbrownlampy | Brown -semisolid

gummy solid solid - - complex

l_Dimethylcy’clbpenbnne concentratd coﬁptlsing 70% naphthencs.

In the following example a natural gasoline
fraction comprising mixed lhiexanes and bolling
“in the range 137 to 156° F. was-subjected to iso-
“merization in @*batch liquid bhase operation using
~aluminum chlof¥ide and hydrbgen chloride at a
temperature of about 200 to!210° ¥. The alumi-
:num chlorideiamounted to 10% by weight of the
hexane feed, ““hile the :hydrogen chloride
amounted:to. 3% -by weight 6f.the feed. Run 11
was made in the “bresence of cyclohexane
amounting t0:10%- by-weight of the hexane feed.
.Run' 10>was:madeiin: the rahsence -of ‘the naph-
‘thenehydroearbon. :The ihydrocarbon -product

obtained:inreach.runwasractionated to produce
a: Ces-fraction:andthe two Cs. fractions were
- tested forsantiknock .characteristics -with the fol-
lowing results:

C. F. R. M. Octane Number—
Wlthout-tatmethyl lead-addi

'With aﬂd{t‘ion of 2 G IEL... [
-With. addition-of 4 ce.. TEL.. .}

" With-addition o1 6 cc;-'frm....

.|.822,
) 98.0. -
-} Isooctane plus

"0.27ce. TEL.
[ Isooétineplus | Isooctane.- plus
~0.19ce. FEL.

0.53 ce. T

Thus, the product obtained in run 11 exhibited
a higher.clear.octane.number and a greater lead
--susceptibility. For example, with the addition of
4 cc. of tefracthyl lead it possessed an octane
number equivalent to that of pure -iso-octane
“contalning 0.2 :cc. of the lead:compound, ‘while
the product from run 10 with'assimilar addition
_ ‘of lead compotinidhad an octane number of only

"99.1. .

The product from run 11 was found to contain -
‘approximately 120 “to 22% by welght of 22 di-
‘methylbutane’ (neshexune).

‘In the foregoing experiments a Teaction 1;1me
of 4 hours ' was iised. - “However, it 1s contemplated
that -a“rezction e of L’ hour “or ‘less. may be
 ‘employed. “Por- éxaniple, “in “continitous opera-

‘tions the reaction time fidy be about’s to 15 min-
-utes and as high ‘as 2 hours or 'more,

‘The.reastion: temperaturearequired will depend
‘upori the_character of-the. ‘hydrocarbon. feed un-
dergoing treatment. For.example, when isomeriz-
ing pentane a.:tempemture'in -the -range- ahove
130°F. may he.employed; while with hexanes;and
heptanes the temperature may -be- somewhat
‘higher, for-example;:int the.range-above 160°.F,

Generally speaking, it has been found that
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- paraflin to isoparafin. wltheut substantial:erack-

ing.

The products or any pbrhion ‘thereof . produced
in the above -described isomerization Treaction
may be subjected to further reﬁning r-process- -
ing as desired. ‘For-example, thé-isomerized hy-
drocarbons or-any. portion: thereof tiay be passed
to an alkylation- reaction. ‘Thus, ‘when:pentane
is isomerized to produce isopentdane the -overhead
from the fractionator [0 comprising isopentane.
and - prometer -may -be passed --directly -to- an
alkylation unit for-the: production of safety. fuel.
The -alkylation operation may itivolve. reaction .
of isopentane with-an‘olefin-such as triisobutylene
in the presence’of @n daluminum-chloride ¢atalyst.

-On the other-hand, it is ‘contemplated that the
entire reaction :product: from-:the -isomerization
operation may:be’passed directly to-an-alkylation
reaction depending upon-the: typé-of final px’od—
uct desired.

The feed:to the - 1sememzation ‘reaction may
comprise: normal:-parafin hydrocarbons or a mix-
ture of normal @nd:isoparaffin-hydrocarbons,-in-
chuding pentanes,-hexanes, -heptanes and:the Jike.

Obviously - many :modifications -and variations
of the-invention, as hereinbefore set ‘forth, may
bhe made without departing from the. spirit and
scope thereof; and therefore only such limitations
should be imposed as are indicated in the.ap-
pended claims.

We claim:

1. In a process'for iSOmerizing norma.l penta'ne.

-the steps comprising passing: normal péntane'to a

reaction zone “containing “an -aluminum :halide
isomerization catalyst-maintained.in.the presence
of hydrogen chloride-at.a temperatiire:-in the.
range 160 ‘to 200°:F. such that ‘normal - pentane
is converted in.relatively:large ~amount to-iso- -
pentane, éffecting .contaet-bétween normal pén-
tane and the catalyst in the presence of added
cyclohexane amounting to about 10 to 2% by
weizht ‘of ‘the nofimal pefitine undergoing treat-
ment and sufficient to substantially inhibit ¢rack- .

.ing of the pentane during.contact with the cata-

lyst, and. withdrawing from the.reaction:gone a

. hydrocarbon mixture .comprising :isopentane.

5

. 2.. A ‘continious method ‘for isomerizing nor-
mal. paraffin .hydrocarbons which are normally
free . from naphthene “hydrocarbons comprising
maintaining an:isomerization .reaetion zone con-
taining. an -aluminum halide .isomerization cata- '
lyst under isomerizing conditions-at -an-elevated
temperature not in excess: of about 300° P. such
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that the dsomerization reaction is normally ac-
companied by substantial hydrocarbon cracking,
continuously passing to sald reaction zone feed
hydrocarbons consisting essentially of normal
paraflins, effecting contact between sald normal
Paraffins and the catalyst in the presence of an
amount of added naphthene hydrocarbon rela-
tively small compared to the parafiin hydrocar-
bons undergoing conversion in the reaction zone,
introducing the added naphthene hydrocarbon
to the reaction zone in an amount sufficient to
inhibit substantially said hydrocarbon cracking
but insufficient to prevent isomerization of said
normal paraffin hydrocarbons to a substantial
extent, effecting substantial isomerizstion of nor-
mal paraffins during passage through the reaction
zone, and continuously withdrawing from the re-
action zone isomerized paraffin hydrocarbons,

3. The method according to claim 2 in which
the added naphthene bydrocarbon is present in
the reaction zone to the extent of about 10 to
25% by weight of the reactant hydrocarbon with-
in the reaction zone.

4. The method according to claim 2 in which
the added naphthene hydrocarbon is one having
from about 3 to 20 carbon atoms per molecule,

5. The method according to claim 2 in which
the added naphthene hydrocarbon is cyclohexane.

6. A continuous method for isomerizing nor-
mal paraffin hydrocarbons which are normally
ifree from naphthene hydrocarbons comprising
malintaining an isomerization reaction zone con-
taining aluminum halide isomerization catalyst
under isomerizing conditions at an elevated tem-
berature not in excess of about 300° P, such that
the isomerization reaction is normally accom-
Danied by substantial hydrocarbon cracking, con-
tinuously passing to said reaction zone a hydro-
carbon consisting essentially of normal parafins,
effecting contact between sald parafin hydro-
carbons and the catalyst in the presence of an
added relatively small amount of naphthene hy-
drocarbon of substantially different boiling tem-
perature range than the parafins undergoing
conversion, introducing the added naphthene hy-
drocarbon to the reaction in an amount sufficient
to inhibit substantially said hydrocarbon crack-
ing but insufficient to prevent isomerization of
said normal paraffin hydrocarbons to a substan-
tial extent, effecting substantial isomerization
of the normal parafiins during passage through
the reaction zone, continuously withdrawing a
stream of hydrocarbon reaction mixture from
the reaction zone, subjecting the withdrawn hy-
drocarbons .to fractionation to separate there-
from a fraction comprising isomerized hydro-
carbons and a fraction comprising said naph-
thene hydrocarbons, and continuously recycling
sald naphthene hydrocarbon fraction to the re-
action zone.

7. A process for isomerizing hydrocarbons
which comprises passing a natural gasoline frac-
tion boiling in the range about 137 t0 156° F. to a
reaction zone containing aluminum chloride

10 :
maintained in the presence of hydrogen chloride
at a temperature of about 200 to 210° P, effecting
contact between sald gasoline fraction and the
aluminum chloride in the presence of added cy-

& clohexane amounting to about 10% by welght of
sald gasoline fraction such that cracking of the
gasoline fraction is substantially inhibited and
such that the new product comprises a substan-
tial amount of 2,2-dimethylbutane, and with-
drawing from the reaction zone a hydrocarbon
mixture comprising isomerized hydrocarbons in-
cluding said 2,2-dimethylbutane.

8. In the process for the isomerization of an
isomerizable normal paraffin having from 5 to 6
carbon atoms with an aluminum halide catalyst
at an elevated temperature below about 266° F.
at which degradation would normally take place,
the improvement which comprises recycling
through the isomerizing zone a mixture of inter-
isomerizable pentamethylene and hexamethylene
cycloparafin hydrocarbons In an amount suffi-
clent to inhibit substantially said degradation,
whereby selective isomerization of the normal
parafiin hydrocarbon is effected.

9. In the process for the isomerization of an
isomerizable normal paraffin hydrocarbon having
from 5 to 6 carbon atoms with an aluminum
halide catalyst at an elevated temperature below
about 266° F. at which degradation would nor-
mally take place, the improvement which com-
prises adding to the hydrocarbon to be isomer-
ized a cycloparaflin hydrocarbon chosen from the
group consisting of cyclopentane, cyclohexane,
and their methylated derivatives, in an amount
sufficient to inhibit substantially said degrada-
tion, whereby isomerization of the normal paraffin
hydrocarbon is effected without substantial deg-

radation.
EUGENE E. SENSEL.
WILLIAM R. SMITH,
ARTHUR R. GOLDSRBY.
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