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ABSTRACT OF. THE DISCLOSURE

Natural gas liquid is fractionated to remove light
hydrocarbons and leave a mixture of a light gasoline
fraction and a heavy gasoline fraction and these two
fractions are separated, at the same time a crude oil is
fractionated to form a mixture of a light gasoline frac-
tion, a heavy gasoline fraction and hydrocarbons that
are lighter than the heavy gasoline fraction, and these
two gasoline fractions are separated so that the lighter
hydrocarbons go with the heavy gasoline fraction, the
two light gasoline fractions are combined as are. the two
heavy gasoline fractions, the combined light gasoline
fractions are reformed as is the combined heavy gasoline
fractions after the hydrocarbons that are lighter than
the heavy gasoline fractions have been removed there-
from, light hydrocarbons such as butanes and lighter and
hydrogen are removed from both light and heavy gasoline
fractions, these two light hydrocarbon fractions are each
separated into a lighter sub-fraction containing propane
and lighter hydrocarbons and hydrogen and a heavier

“sub-fraction containing the remainder of the light hydro-

carbons removed from the two gasoline fractions, the
two lighter sub-fractions are combined and contacted
with the hydrocarbons that are lighter than the heavy
gasoline fraction, the two heavier sub-fractions are com-
bined and used as feed for the natural gas liquid frac-
tionation step.

T AR e

This invention relates to a method for making gasoline
blending stocks from at least two separate source ma-
terials with a minimum loss of materials,

Heretofore substantially different source materials such
as natural gas liquids and conventional crude oil have
been separately treated in separate systems to fractionate
these materials into their desirable constituents such as
light hydrocarbons, e.g., ethane through hexane and the
like, gasoline fractions, kerosene fractions, asphalt, and
the like. The separate treatment of these differing source
materials has often been thought necessary because of the
different processing characteristics of these materials. The
use of separate systems to process differing source ma-
terials is costly in that duplication of apparatus is some-
times necessary and also because larger systems are
necessarily employed with a consequent necessity of
larger expenses for maintaining and operating these
systems. Further, because differing systems are employed
on different materials, the loss (waste) of many desirable
compounds is compounded almost in direct proportion to
the number of different systems employed. Thus, if a
different system is employed for each material processed,
desirable compound losses are much greater than would
be realized if a single, unitary system were employed for
processing all the different source materials, However, as
explained above, it was heretofore thought necessary to
employ different systems for different source materials
because of the variances in processing characteristics of
these source materials.

It has now been found that two or more widely differ-
ing hydr-ocarbon source materials can be satisfactorily
processed in a single system and that with the particular
system of this invention losses of desirable compounds
are substantially minimized.

<

20

25

40

50

55

60

65

70

2

In the following description and claims, all octane
numbers are Research Octane Numbers with 3 milliliters
of tetraethyllead.

The process of this mventlon involves the substantially
simultaneous treating of at least two hydrocarbon material
sources such as a natural gas liquid material and a crude
oil. Light hydrocarbons are removed from the natural
gas material to leave a mixture of a light gasoline frac-
tion and a heavy gasoline fraction which fractions are
then separated from one another., A mixture of light
gasoline and heavy gasoline fractions is also separated
from the crude oil and thereafter these fractions are also
separated from one another. The light gasoline fractions
from the natural gas material and crude oil are combined
and the heavy gasoline fractions from the natural gas
material and crude -oil are also combined. The heavy
gasoline fraction separated from the crude oil also con-
tains some hydrocarbons that are lighter than the heavy
gasoline fraction itself. The combined light gasoline frac-
tions are then reformed to form a higher octane gasoline.
Thereafter, the gasoline is separated from the reformed
hydrocarbon stream as one porduct of the system and the
remaining lighter hydrocarbons are separated into a
lighter sub-fraction and a heavier sub-fraction. The com-
bined heavy gasoline fractions are treated so as to separate
the lighter hydrocarbons therefrom and are thereafter
reformed to form a higher octane gasoline. This reformed
hydrocarbon stream is then treated to remove the gasoline
as a product of the systern and the remaining lighter
hydrocarbons are separated into a lighter sub-fraction
and a heavier sub-fraction. The heavier sub-fractions are
then combined and returned as feed to the step wherein
light hydrocarbons are removed from the natural gas
material. The lighter sub-fractions are also combined and
then contacted with the lighter hydrocarbons removed
from the combined heavy gasoline fractions so that the
lighter hydrocarbons absorb substantially everything but
hydrogen and methane from the combined lighter sub-
fractions. The lighter hydrocarbons and absorbed material
are then returned as feed to the step wherein light hydro-
carbons are removed from the natural gas material,

Thus, it can be seen that besides the products formed
by the system, only methane and hydrogen are removed
from the system and then these materials are removed
in a controlled manner so that they can also be recovered
by conventional techniques, if desired. It can further be
seen that by this system, two source materials are treated
at substantially the same time in a single system without
any substantial loss of desirable compounds. The unique
recycling features of the process of this invention con-
tribute substantially to the reduction in desired compound
loss without unduly burdening the system.

Accordingly, it is an object of this invention to pro-
vide a new and improved method for treating at least
two source materials with a single system: while substan-
tially minimizing the loss in desired compounds from that
system.

The drawing shows a system embodying this invention.

More specifically, the drawing shows a source of
natural gas material such as natural gas liquids in line 1
and a source of crude oil in line ¥’

A typical natural gas material for use in this invention
can comprise, among other things, from about 60 to about
80 wolume percent, based on the total volume of the
material, of hydrocarbons having from 1 to 4, inclusive,
carbon atoms per molecule and from about 20 to about
40 volume percent, based on the total volume of the ma-
terial, of hydrocarbons having from 5 to about 9, in-
clusive, carbon atoms per molecule.

The natural gas material in line 1 is passed to depro-
panizer 2. Propane and lighter hydrocarbons such as
methane and ethane are removed from 2 through line 3.
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The remainder of the natural gas mixture is passed
through line 4 to debutanizer 5 Wherein residual propane
and normal and isobutanes are removed through line 6.
The remainder of the natural gas mixture is passed
through line 7 to depentanizer 8 wheréin residual butanes
and normal and isopentanes are removed through line
9. The remainder of the natural gas material is now com-
posed primarily of a mixture of light gasoline fraclion
(residual pentanes and heavier) and heavy gasoline frac-
tion, and is passed -through-line 10 to fractionator 11
wherein the light gasoline is split from the heavy gasoline,
light gasoline passing overhead through line 12 and heavy
gasoline passing from the bottom of. fractionator 11
through line 13. The mixture of hydrocarbons in lines 3,
6 or 9-can be further treated by conventional means such
as conventional fractionators to-separate “hydrocarbons
from each mixture. For example, a mixture: of propane
and butanes in line 6 can be passed through a convention:
al: fractionator wherein- propane is recovered: overhead
from that fractionator while the butanes are recovered
from the bottom of the fractionator, thereby resolving the
mixture in line ¢ into'its basic constitutents for further use
as- desired.

Crude oil in line 1’ is passed through fractionator 18
wherein an.overhead gas-material is recovered through
line. 29 and a topped crude bottom product recovered
through line 20. Other conventional intermediate cuts can
be. obainted .at various points along:the height:of frac-
tionator 18 in a:-conventional manner. One. such cut is a
gasoline and a - naphtha-fraction which :contains both
light and heavy gasoline fractions: as well ds hydrocar-
bons which are heavier than the light ‘gasoline fraction
but lighter than the heavy gasolinie fraction: The gasoline
and naphtha fraction passes by line 21 to. fractionator 22
wherein the light gasoline fraction is split off from the
heavy gasoline fraction and also from'the heavier hydro-
carbon fraction. The material in line 21 can be a straight
run gasoline fraction having a boiling range- of from
about- 150 to"about 380° F. The light gasoline fraction
is removed overhead -through line 23 and -combined with
the light: gasoline’ fraction from the natural gas material
in line 12. ¥f desired; the light gaseline fractions in lines
12 and 23 can first be fractionated.by use of fractionator
23" to remove butanes: and lighter hydrocarbons over-
head and then passing: the remainder to reforming zone
26. The heavy gasoline fraction and naphtha:fraction are
removed from fractionator 22 through.line 24 -and com-
bined with the heavy gasoline fraction. from-natural gas
material in line 13.

The combination of light gasoline fraction from lines 12. :

and 23 is passed through line 25 to reforming zone 26. This
combination can have an -octane number -of -from about
60 to about 70 and a boiling range of from about 180 to
about 300° F. Reforming zone 26 employs a conventional

low-end point reformer operation for aromatics produc-. ;

tion using a platinum catalyst. A-suitable low end point
reforming operation is disclosed: in - U.S." Patent No.
3,121,676, column 3, lines 32-40, the disclosure of which
is hereby incorporated herein by-reference.

Reformed product from'reformer 26 will -contain at
least 50 weight percent, based on the:total weight of the
reformate, of a galosine fraction having'an octane number
of from: about 95 to about 100 and a boiling range:of
from about 180 to about 340° F., the remainder being
substantially -hydrogen and hydrocarbons having 1 to 5
carbon atoms, inclusive, per molecule.

Reformed product from reformer 26 passes through
‘line 27 to fractionator 28 wherein the hydrogen and C;
to Cs hydrocarbons are removed-as overhead and the gaso-
line fraction is separated from the bottom thereof through
line 29 as a high octane product of the system:

The overhead. material: from' fractionator 28 is recov-
ered through line 39, This overhead material is cooled by
cooler 31 to a temperature sufficient to substantially lique-
fy at least 50 weight percent, based on the total weight
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of the overhead, of the propane and heavier hydrocarbons,
leaving substantially all of the ethane and lighter hydro-
carbons and-hydrogen in the gaseous state. The gas and
liquid emanating: from-cooler 31 passes through line 32
into accumulator 33 where the gas is separated from the
liquid and passed into line 34. The gas in line 34 can
contain at least 50 volume percent of methane, ethane,
and hydrogen, the remainder being substantially other
beavier hydrocarbons while the liquid in lines 35 can
contain at least 50 volume percent of propane and heavier
hydrocarbons up to about 5 carbon atoms to the mole-
cule, all volume percents being based on the total volume
of the gas in 34 or the liquid in 35. The liquid in accumu-
lator 33 passes through 35 and is used in part as refiux
for fractionator 28 by way of line 36 and in part passed
into ling 37.

The combined heavy gasoline fractions from line 13
and 24 pass into fractionator 40 which is operated under
conditions ‘such that a conventional kerosene  fraction
(boiling range of about 350° F. to 525° F.) can be sepa-
rated from the bottom thereof through line 41 and the
naphtha fraction containing hydrocarbons which are light-
er than the heavy gasoline fraction can be recovered over-
head through line 42. The overhead hydrocarbon fraction
in line 42 can contain at least 50 volume. percent, based
on the total volume of the overhead fraction, of dimethyl-
pentanes and lighter hydrocarbons, the remainder being
substantially - heptane. and heavier -hydrocarbons up to
about 9 carbon atoms per molecule. The remaining heavy
gasoline fraction passes from fractionator 40 to line 43
to reforming zone 44.The heavy gasoline fraction com-
bination in line 43 comtains a gasoline fraction having
an octane-number of from about 75 to about 85 and a
boiling range of from about 225 to about 385° F. and
hydrogen and C, to Cy hydrocarbons. At least 50 volume
percent of the material in line 43 is the reformed gasoline
fraction. The heavy gasoline. fraction is converted in 44
to a reformed product containing a gasoline fraction: hay-
ing an octane number of from about 94 to about 99 and
a boiling range of from about 125 to about 425° F., as
well as the hydrogen and C; to Cy; hydrocarbons. At least
50 volume percent of the material in line 45 is the gaso-
line fraction.

Reformer.44 can be operated using a conventional high
end point reformed operation for the production of motor
fuels-and to include hydrocracking using a platinum cata-
lyst. A suitable high end point reforming operation is dis-
closed in U.S. Patent No. 3,121,676, columns 3, lines 41—
47, the disclosure of which is hereby incorporated herein
by reference.

Reformed product from- reformer 44 passes through

- line 45 into fractionator 46 which is operated under con-

60

ditions such. that the hydrogen and C, to C; hydrocar-
bons are removed overhead in line 48 while the Teformed
gasoline fraction is sepaarted from the bottom thereof
through line 47 as a high octane gasoline product of the
system.

The overhead material in: line 48.is cooled by cooler
49 5o as to substantially liquefy at least 50 weight per-
cent, based on-the total weight of the overhead, of pro-
pane -and heavier hydrocarbons; ‘leaving ' substantially all
of the ethane and lighter hydrocarbons and hydrogen in
the-gaseous state. The ‘gas and liquid effluent from cooler
49 passes through line 50 into accumulator 51 wherein
the materials in the gaseous state are separated from the
liquid and passed from accumulator 51 info line 52. The
gas in line 52 can contain at-least 50 volume percent, based
on. the total volume of the gas in 34, methane, ethane,
propane and hydrogen, the remainder being substantially
heavier hydrocarbons. The liquid in‘accumulator 51 passes
therefrom through line 53 to be used in part as reflux
for fractionator 46 by way of line 54 and can be com-
bined in part with the liquid in line 37 by way of line
§5. The liquid-in line 53 can contain at least 50 volume
percent, based on the total volume of the liquid in 53,
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of propane and heavier hydrocarbons up to Cy hydrocar-
bons to the molecule.

The combined liquids from lines 37 and 55 pass through
line 56 into line 4 as feed for debutanizer 5.

The gases in lines 34 and 52 are combined and passed
by way of line 57 into cooler 58 wherein they are cooled
to a temperature in the range of from about 50 to about
100° F. and from there by way of line 59 into absorb-
er 60.

The overhead hydrocarbons in line 42 are cooled in
cooler 63, for example, to a temperature of from about
50 to about 100° F. Cooled hydrocarbons pass from
cooler 63 through line 64 into absorber 60.

. Absorber 60 is operated under conditions, e.g., from
about 50 to about 100° F., and superatmospheric pres-
sures of from about 200 to about 600 p.s.i.g., such that
the countercurrently contacting hydrocarbons. from lines

6

known uses, For example, the kerosene of line 41 can be
used as a burning fuel in a conventional manner, or
treated for recovery of normal paraffins which can be
used in the manufacture of biodegradable detergent alkyl-
ate. The products of lines 29 and 47 can be employed as
blending stocks for producing high octane gasoline for
use in internal combustion engines of automobiles, air-
planes, and the like.

" A crude oil which can be employed in this invention
can have an API gravity at 60° F. of from about 30 to
about 45, For example, a 50/50 volume mixture of Gulf
Coast sweet and West Texas sour can be used.

Example

The process was carried out in the manner and using
the apparatus as discussed hereinabove and as shown in
the drawing. A flow sheet of the results was as follows:

TABIE I
1) 19 w2 3% 3 52 55 65 66 67
Comp., 2 Comp. , Com) Comp., Comp., Comp., Comip., Comp., Comp., Comp.(,y
Vol. % Comp. Vol. % 21 12 13 23 2h 25 43 Vol "2 29 47 Vol. % Vol. % Vel. & Vol, % Vol. Z Vol. 3 wt. &
Hydrogen
and
Methane  0.2. 0.1 0.2 48.1 0.k 321 0.5 8.4 0.7 2.2
Ethane 9.9 0.6 1.0 13.4 3.5 23.8 7.8 85 9.5 2.5
Propanes 38.7 6.8 2.3 2.1 2.6 28.7 330 2208 19.6 953
Butanes ~ 25.0 58.8 3.5 16.4(5)75.5(5)15.4(5)58.7 13.1
Pentanes
and heavier
Hydro-~ ¢
carbons  26.2 33.7 12.8‘“ 57.1
Other 50 vol.% Straight BR BR BER .BR BR ER BR R
Gulf Coast  Run Gaso-157 280 108 250 192 235 187 139
sweet & 50 1ir(1e . to to to to to to to to
vol. % West BR(2) 306 422 250 382 299,976 335 412
Taxas Sour, 156 to . ON ON
40-43° API- 372 65 79 97.8 965
at 60° F. .
Volume or .
Quantity 57 1536 9 2954.7 32 827 10 3719.3
of Flow bhl. ibs. bbl. . 1ibs.  bbl. 1lbs. bbl.  lbs.
’ per per  per per per per per per
hour _hr. hour hr. _hr, hr, hr, hr,
(1) Wumber in Tables I and ILI corresponds to.number on -drawing.
(2) IR means Boiling Rangeo
(3) ON means octane numbers
%3 %’ﬁg EggzsLeperIxtanes and heavier hydrocarbonso
63 Includes butanes and heavier hydrocarbonss
7) Volume percentages include any olefins presents
59 and 64 are in a condition such that the hydrocarbons TABLE II
in line 64 absorb substantially all of the hydrocarbons in H Vol. percent
line 59 except hydrogen and methane. The hydrogen and 55 111' hexane ---------------------------------- 14.9
methane are recovered overhead from absorber 60 by way I\S;Io lixlanesl ————————————————————————————————— 11.1
of line 65 for subsequent utilization as desired. The hydro- c etl SLCYC opentanes _______________________. 8.4
gen can be separated and used in hydrogenation proc- chdo exin‘lf ———————————————————————————————— 8.4
esses. The methane can be used as fuel gas. The remain- " d}methylpentane __________________________ 0.3
ing hydrocarbons, i.e., the hydrocarbons in line 64 with 60 61; lnlllet Y pentaneh e 0.3
their absorbed hydrocarbons from line.59 pass from the dther heptanes and heavier hydrocarbons __..____ 36.8
bottom of absorber 69 into line 66 and thereby returned
to line 1 as feed dzpropanizer 2, TABLE IIT
Opiiona}Iy, the overhead gas materials in line l? can be Operating Conditions % 44 poy
added to line 1 as feed for the natural gas material treat- 65 p = "
ing system. Line 19 can contain at least 50 volume ‘percent, emperature. © F........... 800 Average. .. 903 Average... ‘Top 85 Bot-
based on the total weight of the -material in line 19, hy- %’Iretss%reap.s.i.%....._i._.- 350 0,
drogen, methane, ethane, propanes, and butanes, the re- L0 ydrocarbon mo 8o T
mainder being substantlally pentanes- and heavier hydro- %D%C(f Véelocity‘ ........... UOP a5
carbons Also: optionally, a material comprising substan- 70. Z2#¥$b-o-oooneeereroee -

tially completely hydrogen, methane, ethane, and heavier
hydrocarbons down to 9 carbon atoms to the molecule
can be added as feed for absorber 60 upstream of cooler
58 by way of line 67.

" The products of this invention have a variety of well

75

*Volumes of hydrocarbon per volume of catalyst per hour.

Reasonable variations and modifications are possible
within the scope of this disclosure without departing from
the spirit and scope thereof.
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T claim: )

1. A process for forming gasoline blending stocks com-
prising providing a natural .gas. material containing - a
light "gasoline  fraction; a heavy  gasoline fraction, ‘and
hydrocarbons lighter than"said light and heavy gasoline
fractions; providing a crude oil containing a light gasoline
fraction, a heavy gasoline fraction,  and hydrocarbons
lighter thansaid heavy: gasoline ‘fraction; (1) removing
said lighter hydrocarbon from said natural gas material,
leaving said light and heavy gasoline fractions; (2), sep-
erating said light and heavy. gasoline fractions from one
another; (3) separating from said crude oil'a mixture of
said light gasoline fraction, heavy. gasoline fraction, and
hydrocarbons lighter than-said- heavy gasoline fraction;
(4) separating from said mixtire . said light - gasoline
fraction thereby leaving a mixture of said heavy gasoline
fraction and said hydrocarbons lighter: than said heavy
gasoline fraction; (5) combining the light gasoline frac-
tions from steps (2) and (4); (6) combining the heavy
gasoline fractions from step (2) and ‘the heavy gasoline
fraction and hydrocarbons lighter than ‘said heavy gas-
oline fraction- from step (4); (7) reforming - the' com-

bination of step /(5) to raise the octane number of the -
contained light gasoline - fractions;- (8) separating . the .

reformate of step (7) into a first gasoline bottoms prod-
uct and a first overhead product. of hydrocarbons includ-
ing butanes-and hydrocarbons lighter and heavier than
said butanes; (9) separating said first overhead product
into two sub-fractions comprising a. first light sub-fraction
containing primarily. hydrocarbons lighter ‘than the pro-
bane and a first heavy sub-fraction containing primarily
propane and- hydrocarbons heavier- than - said proparne;
(10) separating from the combination of materials of
step (6) said hydrocarbons that arelighter than the heavy
gasoline fraction from said heavy gascline fraction; (11)
reforming. the heavy gasoline: fraction -of step (10) to
raise the octane number-of the contained heavy gasoline
fractions; - (12) separating the reformate  of step (11)
into a second gasoline -bottoms product and. a second
overhead product of hydrocarbons including butanes and
hydrocarbons lighter and heavier than said butanes; (13)
separating said second overhead product into two sub-
fractions comprising-a ‘second light sub-fraction contain-
ing primarily hydrocarbons lighter than the propane and
a second heavy sub-fraction containing primarily propane
and hydrocarbons heavier than said propane; (14) com-
bining: said ‘first and.second heavy sub-fractions and re-
turning the combination as feéd for step:(1); (15) com-
bining said first and second light sub-fractions; '(16) con-
tacting the combination of step (15) -and said removed
hydrocarbons’ that. are lighter:than “the heavy. gasoline
fraction of step (10) so that said removed hydrocarbons
of step (10) absorb substantially &l of said hydrocarbons
in the combination of step ( 15) but hydrogen and meth-
ane; and (17) refurtting said removed hydrocarbons of
step (10) and its absorbed hydrocarbons: from the ‘com-
bination of step (15) as feed for step'(1). '
2. The process according. to claim 1 wherein said
natural gas material comprises a separate natural gas
liquid containing from: about 60 to about 80 volume
percent of hydrogen- and hydrocarbons having from 1
to 4, inclusive, carbon- atoms per- molecule and from
about 20" to about 40 volume percent: of hydrocarbons
having from 5 to- 9, inclusive; carbon atoms per mole-
cule, both volume percentages being based on the. total
volume of the natural gas liquid; said crude. oil comprises
a crude- oil having an ‘API gravity at 60° F. of from
about 30 to about 45, containing light gasoline fraction,
a heavy gasoline fraction, hydrocarbons lighter than said
heavy gasoline fraction; and wherein the step of process-
ing ‘said natural gas-liquid and crude oil are as follows:
(1) fractionating said natural gas:liquid separate from
said crude oil to remove said Heptanes and lighter hydro-
carbons-and leave a-first' mixture- comprising said light
and heavy gasoline fractions; (2) fractionating said first
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mixture to separate same into a first light gasoline frac-
tion and a first heavy gasoline fraction; (3) fractionating
said crude oil separate from said natural gas liguid to
produce a second mixture comprising hexanes-and lighter
hydrocarbons, - the light gasoline fraction and a heavy
gasoline fraction; (4) fractionating said second mixture
to form a -second light gasoline fraction and a second
heavy gasoline fraction containing said hexanes and
lighter hydrocarbons; (5) combining said first and  sec-
ond light gasoline fractions to form a third mixture; (6)
combining said first and second heavy gasoline fractions
to form a fourth mixture; (7) reforming said third mix-
ture to form a fifth mixture comprising a gasoline frac-
tion having an octane number of from about 95 to about
100 -and a boiling range of from about 180 to about
340° F., and hydrogen and hydrocarbons having 1 to 5,
inclusive, carbon atoms per molecule; (8) fractionating
said fifth mixture to recover therefrom the gasoline frac-
tion described in step (7) as a first product of the process
and to leave a sixth gaseous mixture comprising said hy-
drogen and hydrocarbons having 1 to 5, inclusive, carbon
atoms per molecule; (9) cooling said sixth mixture to
form a seventh gaseous mixture comprising hydrogen and

- hydrocarbons -having 1 to 3. inclusive, carbon atoms per
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molecule, and an eighth liquid mixture comprising hydro-
carbons having 3 ito -5, inclusive; carbon atoms to the
molecule; (10) fractionating said fourth mixture to sep-
arate therefrom a ninth mixture comprising hexanes and
lighter ‘hydrocarbons and leave a tenth mixture compris-
ing a heavy gasoline fraction and hydrogen and hydro-
carbons having I to 5, inclusive, carbon atoms per mole-
cule; (11).reforming- said tenth mixture to form an
eleventh mixture comprising a gasoline fraction having
an octane number of from about 94 to about 99 and a
boiling range of -from about 125 to about 425° F. and
hydrogen and hydrocarbons having 1 to 5, inclusive, car-
bon atoms per molecule; (12) fractionating said eleventh
mixture to recover therefrom the gasoline fraction de-
scribed in step (11) as a second product of the process
and to-ledve a twelfth gaseous mixture comprising hydro-
gen and hydrocarbons having 1 to 3, inclusive, carbon
atoms . per molecule; (13) cooling said twelfth gaseous
mixture to.form a thirteenth gaseous mixture comprising
hydrogen and hydrocarbons having 1 to 3, inclusive, car-
bon atoms per molecule, and a fourteenth liquid mix-
ture comprising hydrocarbons having 3 to 5, inclusive,
carbon atoms per molecule; (14) combining said-eighth
liquid mixture and said fourteenth liquid mixture to form
a fifteenth mixture; (15) returning said fifteenth mixture
as feed for step (1); (16) combining said seventh gaseous
mixture and said thirteenth- gaseous ‘mixture to form a
sixteenth mixture; (17) contacting said sixteenth mixture
and 'said ninth mixture under conditions such that said
ninth mixture absorbs substantially all of said sixteenth
mixture except hydrogen and methane, and thereby
forms a seventeenth mixture; and (18)" returning said
seventeenth mixture as feed for step (1).

3. The process according to claim 2 wherein step (3)
of claim 2 also produces a gaseous mixture comprising
hydrogen, methane, ethane, propanes, butanes and pen-
tanes and heavier hydrocarbons as a gaseous mixture
which is passéd. as feed to step (1) of claim 2; and a
separate mixture comprising primarily hydrogen, meth-
ane, and ethane and heavier hydrocarbons is added to
said sixteenth mixture before it is contacted with said
ninth mixture. c

4. The process according to claim 1 wherein said com-
bined light gasoline fractions prior- to reforming are
characterized by a boiling range of from about 180 to
about 300°'F. and an: octane number. 6f from about 60
to about 70; said combined heavy gasoline fractions prior
to reforming are characterized by a boiling range of from
about 225 to about 385° F. and an octane number of from
about. 75 to-about 85; said natural gas materijal is char-
acterized by having a composition of from about 60 to
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about 80 volume percent hydrogen and hydrocarbons References Cited
having from 1 to 9, inclusive, carbon atoms per molecule
and from about 20 to about 40 volume percent of hydro- UNITED STATES PATENTS
carbons having from 5 to 9, inclusive, carbon atoms per 3,121,676  2/1964 Skraba - ____ 208—79
molecule; and said crude oil is characterized by having 5
an API gravity at 60° F. of from about 30 to about 45. HERBERT LEVINE, Primary Examiner.



