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This invention relates to the cyclization of acyclic hy-
drocarbons, and more particularly, it pertains to a method
of producing cyclopentane and/or substituted cyclopen-
tane from acyclic hydrocarbons.

Cyclopentane and/or alkyl substituted cyclopentane are
useful as motor fuels, or in the case of the substituted
cyclopentanes, they can be used as starting materials for
the production of aromatics. Although these cyclic com-
pounds have particular use in the petroleum field, thus
far their exploitation has been limited by virtue of the
absence of a satisfactory method of manufacture. By

means of this invention, it is proposed preparing these.

cyclic compounds by a method which is commercially
attractive.

An object of this invention is to provide a method of
producing cyclopentane and/or the alkyl substituted de-
rivatives thereof.

Another object of this invention is to cyclicize acyclic
hydrocarbons for the production of cyclopentane and/or
alkyl substituted cyclopentanes.

Still another object of this invention is to cyclicize a
low boiling fraction of petroleum naphtha and subject the
resulting cyclic product to hydroforming treatment.

Other objects and advantages of this invention will be-
come apparent from the following  description and ex-
planation thereof.

By means of this invention, it is contemplated cycli-
cizing an acyclic hydrocarbon by the method which com-
prises subjecting said hydrocarbon to treatment with a
catalyst containing about 1 to about 50% by weight of
platinum, at a temperature of about 250° to about 420°
C., preferably, about 300° to about 380° C., a pressure
of about 1 atmosphere to about 200 p. s. i. g., a weight
space velocity of about 0.001 to about 2 and for a period
sufficient to produce a cyclopentane compound. It should
be understood for purposes of this specification and the
appended claims that the expression “cyclopentane com-
pound” covers generically cyclopentane and alkyl sub-
stituted cyclopentane. :

The starting material to be used for the preparation
of the cyclopentane compound is an acyclic hydrocar-
bon containing at least five carbon atoms and the start-
ing compound can have up to about fifteen carbon atoms.
The cyclopentane compound is readily prepared from
acyclic hydrocarbons containing five to about nine car-
bon atoms. The lower molecular weight hydrocarbons
can be obtained as single compounds or as mixtures
thereof from petroleum stocks, e. g., naphtha. The
higher molecular weight hydrocarbons can also be usgd
as single compounds or as mixtures of varying chain
length, and these can be obtained from petroleum stocks.
In one aspect of this invention, it is contemplated sub-
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jecting a naphtha fraction to a separation treatment .

whereby a Cs and/or Cg fraction is removed therefrom,
and this fraction is treated in accordance with the method
of this invention prior to being charged to a hydroform-
ing operation for the production of aromatics. Alt_er-
natively, the cyclopentane compound can be blended with

70

2

?he reformed product to produce a finished material of
Improved quality. In any event, the starting material for
the production of cyclopentane compounds can be a
straight chain material, isomers thereof, or mixtures of
the foregoing in the same or varying chain lengths.
For reasons explained hereinafter, it is preferred to use
saturated acyclic hydrocarbons as starting materials, how-
ever, mixtures of olefins and saturated hydrocarbons can
be used with less satisfactory results, )

) The invention, as illustrated in the single figure draw-
ing, may be represented by a naphtha fraction which is
passed through line 1 into a separation zone 2, wherein
normal pentane or some other acyclic hydrocarbon is
separated from the remainder of the maphtha and with-
drawn through line'3. The normal pentane is passed to a
cyclization zone wherein it is contacted with a catalyst
containing 1 to 50 percent by weight of platinum at a tem-

‘perature of about 250° C. to about 420° C., a pressure

of about 1 atmosphere to about 200 p. s. i. g., a weight
space velocity of about 0.0601 to about 2 and for a period
of time sufficient to produce a cyclopentane compound.
The cyclopentane compound is withdrawn through line 5.

The remainder of the naphtha is passed through line 6
to hydroforming zone 7 wherein it is treated to produce
the high octane gasoline which is withdrawn through line
8. The cyclopentane product in line 5 is also usually
introduced into the hydroforming zone 7, although if
desired it may bypass the hydroforming zone 7 through
line 9 and may be blended directly with the high octane
gasoline in line 8.

The catalyst employed for this invention comprises
about 1 to about 50% by weight of platinum supported
on an adsorptive carrier material. Preferably, the
platinam compound is about 5 to about 25% by weight
of platinum, based on the total weight of the catalyst.
The adsorptive carrier material can be, for example, an
inorganic metal oxide gel, e. g., alumina, silica, etc., or
charcoals derived from animal or vegetable matter. The
charcoals are the best suited support material for the
catalyst by reason of their high adsorptivity. The char-
coals are employed in the activated form and comprise,
for example, coconut carbon, norite, etc. It appears that
the cyclization reaction is best catalyzed by a support
material which possesses high adsorptivity, apparently for
the reason that it furnishes better contact between the
catalytic metal, platinum, and the acyclic hydrocarbon
than is possible with less adsorptive carrier materials.
The charcoals appear to have the best carrier material
properties from this standpoint, as shown by the yield of
cyclopentane. However, it should be understood that this
theory is advanced as a possible explanation, and it
should not be interpreted as a limitation on the scope of
this invention.

The catalyst is prepared by combining a platinum com-
pound, e. g., chloroplatinic acid, platinic chloride, plati-
num sulfide, platinum ammine complex, platinum poly-
sulfide, etc., with the carrier material and decomposing
the platinum compound to a metallic residue. The de-
composition . reaction can be effected by calcination or
reduction. The calcination treatment involves heating the
catalyst mixture to a temperature of at least about 400°
F., more usually, about 600° F. to about 1450° F., and for
a period of about 1 to 15 hours, more usually, about 2
to 8 hours. The reductien reaction can be effected with
citric .acid, hydrogen or hydrazine, or other reducing
agents in general, particularly those of gaseous form. It
is preferred to employ a hydrogen containing gas for
the reduction reaction, because this material furnishes an
excellent catalyst. Prior to the decomposition reaction,
it may be desirable to dry the catalyst mixture in order
to remove any water which is present by reason of ‘the
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method of combining the ingredients. The drying step
can be conducted at a temperature of about 150° to
about 400° F., more usually, about 175° to about 300°
F., and for a period of about 3 to about 60 hours.

The temperature at which the cyclization reaction takes
place is in the range of about 250° to about 425°
F., preferably, about 300° to about 380° F. As
the temperature is raised above the preferred upper
limit there is a ncticeable drop in yield of cyclopentane
compound, hence, indicating that the cyclization reaction
is definitely favored by lower temperatures than are nor-
mally encountered in conventional hydroforming. With-
in the temperature range described above, the cycliza-
tion reaction can be effected at pressures, e. g., about 1
to about 70 p. s. i. a., preferably, about 14 to about 40
p. s. i. a. The quantity of hydrocarbon feed processed
relative to the amount of catalyst present in the reaction
zone is measured on a weight space velocity, defined as
the pounds of liquid feed charged to the reaction zone on
an hourly basis per pound of catalyst present therein.
The weight space velocity varies from about 0.001 to
about 2, preferably, about 0.1 to about 0.5. The condi-
tions given above apply to a fixed bed system or a moving
bed system. In the case of a fixed bed system, the reaction
period varies from about 0.5 to 100 hours, more usually,
about 2 to about 36 hours. A moving bed system in-
volves a catalyst to oil ratio of about 0.001 to about 5.
The unreacted acyclic hydrocarbon can be recycled to
the cyclization zone in any amount which is desired.

The catalyst may lose activity after processing for a ¢

given period of time and the activity can be restored by
treatment with a hydrogen containing gas. The regen-
eration treatment involves pure hydrogen or a gas con-
taining about 40 to 95% by volume of hydrogen, such as
the gas produced in a hydroformer. The regeneration
treatment is conducted at a temperature of about 250 to
420° C., more usually, about 300° to about 380° C., and
for a period of about 0.5 to about 30 hours, more usually,
about 1 to about 8 hours. The regeneration pressure
can be in the same range as given above for the cycliza-
tion reaction. The regeneration gas, on a hydrogen basis,
is fed to the catalyst zone at volumetric space velocities
ranging from about .5 to about 40 V,/hr./V.

The cyclization reaction is conducted preferably with
a hydrogen treated catalyst. The catalyst can be treated
by one or more of several methods, viz., (1) prior to in-
troducing the hydrocarbon feed to the reactor, the cat-
alyst can be treated with hydrogen; (2) during the reac-
tion phase, the hydrogen can be introduced into the re-
actor as a separate stream or in combination with the
hydrocarbon feed; (3) by the method involving the com-
bination of (1) and (2); etc. It appears that hydrogen
prevents the formation of olefinic materials and that these
materials adversely influence the cychzatlon reaction.
These conclusions appear to find support in several ex-
periments made in the presence of helium, with and
without a helium flush of the catalyst prior to the reaction
cycle, as well as an experiment in which an olefin was
added to the hydrocarbon feed. In every case where
the above were tried, the cyclopentane ccmpound yield
decreased significantly. The quantity of hydrogen which
is used in gemeral varies from about 1 to about 1000
standard cubic feet of hydrogen (measured at 60° F. and
760 mm.) per barrel of hydrocarbon feed (1 barrel equals
42 gallons), abbreviated as s. c¢. £. b. In the preferred
operation where the hydrocarbon feed is substantially
free of olefins, the hydrogen feed can be about 5 to about
50 s. c. f. b. Where olefins are present in the feed, a
higher hydrogen rate can be used, viz., about 100 to about
1000 s. c. f. b. in order to hydrogenate olefins and
counteract their adverse influence on catalyst activity.

As previously indicated, the present invention camn be
used for the production of single cyclopentane com-
pounds, €. g., cyclopentane, or mixtures of such com-
pounds. An excellent application of this invention
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4
involves it being used with a commercial hydro-
former. In this case, the naphtha feed to the hydroformer

is subjected to a separation treatment whereby the Cs
and/or Cg hydrocarbons are removed therefrom. The
higher boiling fraction is passed to the hydroformer;
whereas the Cs; and/or Cg hydrocarbons are charged to
a cyclization reactor which is operated in accordance with
the present invention. The reaction preduct from the
cyclization reactor is treated for the separation of cyclo-
pentane compounds, and the remaining unreacted Cs
and/or Cg¢ hydrocarbons are recycled for further cycliza-
tion treatment. The cyclopentane compounds are charged
to the hydroformer. Recycling of unreacted acyclic hy-
drocarbon can be used whether the cyclicized product is
passed to a hydroformer or not. The net hydrogen pro-
duced in the hydroformer can be used for treatment of the
catalyst in the cyclization reactor. The hydroformer to
which the cyclopentane compounds are charged can be
one .involving the use of a reforming catalyst possessing
dehydrogenation-hydrogenation properties or aromatiza-
tion characteristics, e. g., a group V or VI metal oxide
or sulfide, e. g., MoOj3, chromia, etc.; a heteropoly acid in
which the outer acid forming element is, for example,
molybdenum; or a platinum or palladium catalyst. The
catalytic element is supported on a carrier material. e. g.,
alumina, silica, pumice, zinc spinel, etc., and it comprises
about 0.05 to about 30% by weight of the total catalyst.
The reaction is conducted at a temperature of about 80°
to about 1025° F., a pressure of about 25 to about 1000
p. s. i. g., a weight space velocity of about 0.1 to about 15,
a catalyst to oil ratio (where appropriate) of about 0.1 to
about 10, and a hydrogen rate of about 1000 to about
10,000 s. c. £. b. The naphtha feed is one which con-
tains Cys or Cg acyclic saturated hydrocarbons or both,
and the naphtha was an end point of about 320° to about
460° F.

Having thus described generally the present invention,
reference will be had to specific examples for a fuller
understanding thereof.

The catalyst employed in the followm0 examples were
prepared as follows:

CATALYST I

45 grams of 6-14 mesh activated coconut charcoal were
combined with an aqueous solution containing 21 grams
of HyPtCls.6H,0. The mixture was heated by means of
a steam bath until substantially all the water was removed.
The dried solids contained about 15% by weight of plati-
num metal (present in the compound). The dried cat-
alyst mass was then placed in a test unit reactor and
flushed with hydrogen. Following the flushing step, the
catalyst was activated by raising the temperaturc to 300°
C. over a period of 9 hours with hydrogen flushed through
the reactor. The finished catalyst was maintained in an
active state by a hydrogen atmosphere at a temperature
of 290° C.

CATALYST 11

50 grams of a catalyst containing 0.3% by weight of
platinum supported on alumina were combined with an
aqueous solution containing 26.1 grams of HyPtClg.6H,0.
The mixture was dried in an oven at 240° F. until sub-
stantially all of the water was removed. On a platinum
basis, the catalyst contained 15% by weight of platinum.
The dried catalyst was placed in a suitable reactor and
then flushed with hydrogen. The catalyst was activated
by maintaining a flow of hydrogen thereover and con-
trolling the temperature at 300° C, for a 9 hour period.
Thereafter, the catalyst was maintained in a hydrogen at-
mosphere at 290° C. prior to actual use.

In order to determine the effect of hydrogen on the
cyclization reactor, two experiments were performed,
namely, one in which helium was employed for treating
the catalyst and the other in which hydrogen was substi-
tuted for helium. The results of these tests are given in
Table I
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Table I
RUn NOw oo 1 2
Catalyst. oo VT 1.
Hydrocarbon . _ ... _________ 2,2,4-trimethyl- { 2,2,4-trimethyl-
pentane. pentane.
Temperature, ° C 25, .

gressmre,1 D. ts i.v g..
pace velocity, Vo/h
Hj; feed, mols_ ...
He flush, mols__.
He feed, mols__._
He flush, mols_....________._____
Product, mol percent (+) CsHys 2_..

1 Qutput basis.

41,1,3-trimethylcyclopentane.

It can be seen from the data in Table I above that a
significant decrease in yield of cyclopentane compound
was obtained by using helium in place of hydrogen for
the treatment of the catalyst.

In another series of experiments, a comparison was
made between a catalyst in which activated charcoal was
employed as a support material and another catalyst in
which alumina was the carrier material. The results of
these experiments are given in Table II below.

Table 11
RUDNO oo 1 2 3
Catalyst__.._ ... __ ) SIS I S II.
Feedo ... .. --{ n-Pentane..| 2,4-dimethyl-- | 2,4-dimethyl-
pentane. pentane.
Temperature, ° O._.. - 325,
Pressure, p. S. i e 14.7.
Space vel., Wo/hr /Wo_____ 0.13.
B, flush, mols._______.___|0.06________| 0.05.._________ 04.
Product (mols per mol of
feed reacted):
Cyclopentane.....____. 0404 i
1,3-dimethyleyelo- | . ... 0327 el 093,
pentane.

In Table II above, it is noted that the platinum catalyst
containing charcoal as the support material was very
active in cyclizing n-pentane to cyclopentane. Further,
runs 2 and 3 furnish a comparison between catalysts con-
taining the two different support materials. It is apparent
that the catalyst containing activated charcoal as the sup-
port material was significantly more active than the cata-
lyst containing alumina as a support material,

Additional experiments were performed in order to de-
termine the effectiveness of the present invention with
respect to higher straight chain saturated hydrocarbons.
The results of these experiments are given in Table III
below.

Table 111
Run NOwoo ol 1 2 3
Catalyst.... N I S ) I
eed. ... n-Hexane.| n-Heptane.] n-Octane.
Temperature, ° C. 132, 325 . 325.

Pressure, p. S. i g
Space Vel., Wofbr./We.._.
Hyflush, mols_ ... ..o
Prfodél)ct (mols per mol of reacted
eed):
Methyleyclopentane.
Cyr-cyclopentane......
Cg-cyclopentane. ... __...____

0.207.

It is apparent from the data given in Table III above
that the present invention is effective for the cyclization
of various types of straight chain saturated hydrocarbons
to produce significant quantities of cyclopentane com-
pounds.

Having thus provided a general description of the pres-
ent invention with specific examples thereof, it should be
understood that no undue limitations or restrictions are
to be imposed by reason thereof, but that the scope of the
present invention is defined by the appended claims.

We claim:

1. A process which comprises subjecting a naphtha
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fraction containing a straight chain hydrocarbon selected
from the group consisting of a C; hydrocarbon, a Cy hy-
"drocarbon and mixtures thereof to a separation treatment
whereby a straight chain hydrocarbon is removed there-
from, contacting ‘at least the remainder of the naphtha
fraction with a platinum catalyst under suitable reforming
conditions in a reforming zone to produce a high octane
quality gasoline material, treating a catalyst comprising
about 5 to about 25% by weight of platinum with a hy-
drogen containing gas, contacting the straight chain satu-
rated hydrocarbon with the treated platinum catalyst at a
temperature of about 250° to about 420° C., a pressure
of about 1 to about 70 p. s. i. a., and a weight space
velacity of about 0.001 to about 2 thereby producing a
cyclopentane compound, and combining the cyclopentane
compound with the remainder of the naphtha fraction.

2. ‘A process which comprises contacting an acyclic hy-
drocarbon containing 5 to about 15 carbon atoms with a
catalyst comprising about 1 to about 50% by weight of
platinum supported on activated charcoal, at a tempera-
ture of about 250° to about 420° C., a pressure of about
1 to about 70 p. s. i. a. and a weight space velocity -of
about 0.002 to about 2, thereby producing a cyclo-
pentane compound.

3. A process which comprises contacting an acyclic hy-
drocarbon containing about 5 to 9 carbon atoms with a
catalyst comprising about 5 to about 20% platinum sup-
ported on activated charcoal, at a temperature of about
300° to about 380° C., a pressure of about 1 to about 70
p.'s. i. a. and a weight space velocity of about 0.1 to about
0.5 thereby producing a cyclopentane compound.

4.- A process which comprises contacting a straight
chain saturated hydrocarbon containing 5 to 15 carbon
atoms with a catalyst comprising about 1 to about 50%
by weight of platinum supported on activated charcoal,
at a temperature of about 250° to about 420° C., a pres-
sure of about 1 to about 70 p. s. i. a. and a weight space
velocity of about 0.1 to about 0.5 thereby producing a
cyclopentane compound.

5. A process which comprises contacting a straight
chain saturated hydrocarbon containing 5 to about 9 car-
bon atoms with a catalyst comprising about 5 to about
25% by weight of platinum supported on activated char-
coal, at'a temperature of about 300° to about 380° C,, a
pressure of about 14 to about 40 p. s. 1. a., a weight space
velocity of about 0.1 to about 0.5 thereby producing a cy-
clopentane compound.

6. A process which comprises treating a catalyst com-
prising about 1 to about 50% by weight of platinum sup-
ported on activated charcoal with a hydrogen containing
gas, contacting the treated catalyst with an acyclic hydro-
carbon containing 5 to about 15 carbon atoms at a tem-
perature of about 250° to about 420° C., a pressure of
about 1 to 70 and weight space velocity of about 0.1 to
about 0.5 thereby producing a cyclopentane compound.

7. A process which comprises treating a catalyst com-
prising about 5 to about 25% by weight of platinum sup-
ported on activated charcoal with a hydrogen containing
gas, contacting the treated catalyst with an acyclic hydro-
carbon containing 5 to about 15 carbon atoms at a tem-
perature of about 300° to about 380° C., a pressure of

-about 14 to about 40 p. s. i. a., and a weight space ve-

locity of about 0.1 to about 0.5 thereby producing a
cyclopentane compound.

8. A process which comprises treating a catalyst com-
prising about 1 to about 50% by weight of platinum sup-
ported on activated charcoal with about 1 to about 1000
s. ¢. £. b. of hydrogen, contacting the treated catalyst with
an acyclic hydrocarbon containing about 5 to about 9
carbon atoms, at a temperature of about 250° to about
420° C., a pressure of about 1 to about 70 p. s. i. a,, a
weight space velocity of about 0.001 to about 2 and
thereby producing a cyclopentane compound.

9. A process which comprises contacting normal pen-
tane with fixed catalyst comprising about 1 to about 50%
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by weight of platinum supported on activated charcoal at
a temperature of about 250° to about 420° C. for a reac-
tion period from about 0.5 to about 100 hours thereby
producing cyclopentane. :

10. A process which comprises contacting normal pen-
tane with a fixed catalyst comprising about 5 to about
20% by weight of platinum supported: on activated char-
coal at a temperature of about 300° to about 380° C.
for a reaction period from about 0.5 to about 100 hours
thereby producing cyclopentane.

11. A process which comprises contacting normal pen-
tane with a catalyst comprising about 5 to about 20%
by weight of platinum supported on activated charcoal
at a temperature of about 300° to about 380° C., a pres-
sure of about 14 to about 40 p. s. i. a. and a weight space
velocity of about 0.1 to about 0.5 thereby producing cy-
clopentane.

12. A process which comprises contacting normal pen-
tane with a fixed catalyst comprising about 1 to about
50% by weight of platinum supported on activated char-
coal at a temperature of about 250° to about 420° C.
for a reaction period from about 0.5 to about:100 hours
thereby producing cyclopentane.

13. A process which comprises treating a catalyst.com-
prising about 1 to about 50% by weight of platinum sup-
ported on activated charcoal with about 1 to about 1000
5. ¢. f. b. of hydrogen, contacting the treated catalyst
with normal pentane at a temperature of about 250° to
about 450° C., a pressure of about 1 to about 70 p. s. i. a.
and a volumetric space velocity of about 0.001 to about
2 thereby producing cyclopentane.

14. A process which comprises subjecting. a-naphtha
fraction containing a straight chain hydrocarbon selected
from the group consisting of a C; hydrocarbon, a-Cg hy-
drocarbon and mixtures thereof to a separation treatment
whereby a straight chain hydrocarbon is removed there-
from, contacting the remainder of the naphtha fraction
with a platinum catalyst under suitable reforming condi-
tions in a reforming zone to produce a high octane quality
gasoline material, treating a catalyst comprising. about
5 to about 25% by weight of platinum with a hydrogen
containing gas, contacting the straight chain saturated hy-
drocarbon with the treated platinum catalyst at a tem-
perature of about 250° to about 420° C., a pressure of
about 1 to about 70 p. s. i. a., and a weight space
velocity of about 0.0001 to about 2 thereby producing a
cyclopentane compound, and passing the cyclopentane
compound to the reforming zone.

15. The process of claim 14 wherein the platinum cata-
lynst containing about 5 to about 25% by weight of
platinum is supported on activated charcoal.

16. A process which comprises subjecting a naphtha
fraction containing a straight chain hydrocarbon selected
from the group consisting of a Cs hydrocarbon, a Cs hy-
drocarbon and mixtures thereof to a separation treatment
whereby a straight chain hydrocarbon is removed there-
from, contacting the remainder of the naphtha fraction
with a platinum catalyst under suitable reforming condi-
tions in a reforming zone to produce a high octane quality
gasoline material, treating a catalyst comprising about
5 to about 25% by weight of platinum with a hydrogen
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containing gas, contacting the straight chain saturated
hydrocarbon with the treated platinum catalyst at a tem-
perature of about 250° to about 420° C., a pressure
of about 1 to about 70 p. s. i. a., and a weight space ve-
locity of about 0.001 to about 2 thereby producing a
cyclopentane compound, and combining the cyclopentane
compound with the high quality gasoline material.

17. A process which comprises subjecting a naphtha
fraction containing an acyclic hydrocarbon selected from
the group consisting of those having 6 or more carbon
atoms to a separation treatment whereby the acyclic hy-
drocarbon is removed therefrom, contacting the acyclic
hydrocarbon with a catalyst containing about 1 to about
50% by weight of platinum at a temperature of about
250° to about 420° C., a pressure of about 1 to about
70 p. s. i. a. and a weight space velocity of about 0.1
to about 0.5, thereby producing a cyclopentane com-
pound, charging the remainder of the naphtha fraction
and the cyclopentane compound to a reforming zone
wherein it is contacted with a reforming catalyst under
conditions such that a high octane gasoline material is
produced.

18. A process which comprises subjecting a naphtha
fraction containing normal pentane to a separation treat-
ment whereby normal pentane is removed therefrom, con-
tacting the remainder of the naphtha fraction with a
platinum catalyst under suitable reforming conditions in
a reforming zone to produce a high octane quality gaso-
line material, treating a catalyst comprising about 5 to
about 25% by weight of platinum with a hydrogen con-
taining gas, contacting the normal pentane with the
treated platinum catalyst at a temperature of about 250°
to about 420° C. and a pressure of about 1 to about 70

p. s. i. a. thereby producing cyclopentane and passing the -

cyclopentane to the reforming zone.

19. A process which comprises subjecting a naphtha
fraction containing normal pentane to a separation treat-
ment whereby the normal pentane is removed therefrom,
contacting the remainder of the naphtha fraction with a
platinum catalyst under suitable reforming conditions in
a reforming zone to produce a high octane quality gaso-
line material, treating a catalyst comprising about 5 to
about 25° by weight of platinum with a hydrogen contain-
ing gas contacting the normal pentane with the treated
platinum catalyst at a temperature of about 250° to about
420° C. and a pressure of about 1 to about 70 p. s. i. a.
thereby producing cyclopentane and combining the cy-

clopentane with the high quality gasoline material.
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