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. /This invention relates to a process for the treatment of
light petroleum fractions. More particularly, this inven-
tion relates to the treatment of light naphthas boiling
in the range 40-250° F., more or less, and containing
straight chain hydrocarbons and non-straight chain hy-
drocarbons. Light naphthas which are advantageously
treated in accordance with the practice of this invention
include such naphthas as a light straight run naphtha, a
light catalytically reformed naphtha, a light fluid catalytic
cracked naphtha and a light thermally cracked naphtha
and natural gasoline.

Light naphthas are generally characterized by a rela-
tively low octane number.
high proportion of low octane normal paraffins, such as

n-pentane, .n-hexane, n-heptane, n-octane and the. like in )
Because of their relatively low.octane ...

such naphthas.
numbers 11ght naphthas are not particularly well suited for
blendlng in-present day high octane motor fuels wherein

an octane number of 100 or greater is desired. However;-

since the light naphtha fraction usually comprises- a’sub-
stantial portion of thé crude oil and in order to obtain
a_satisfactory vield of high octane motor fuel from ‘a
given amount of crude oil, upgrading of the light naphtha
fraction therefrom must be accomphshed :

A principal object of this invention is to provide an im-
proved light naphtha conversion process.

Another ob]ect of this invention is to provide a process
for the conversion of light petroleum fractions, particular-
ly light petroleum naphthas contammg substantial
amounts of straight chain hydrocarbons, in a pluralnty of
relatively high octane streams suitable for blending in a
high octane motor fuel.

This is due to-the relatively.

2 .
jected to catalytlc reforming to produce a reformer efﬁuent
having a relatively high octane number. This reformer'
effluent made up of hydrogen, butanes, pentanes and
higher molecular weight hydrocarbons is fractionated and
there are separately recovered therefrom a hydrogen
stream, -a C, or butame hydrocarbon stream, a Cs:or
pentane hydrocarbon stream and a remaining reformate
stream.  ‘These streams are then suitably treated and

- blended in accordance with the practice of this inven-
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Still another object of this invention is to prov1de a -

process for upgrading light naphthas having a boiling
range in the range of 40-250° F. and containing a sub-

50

stantial amount of straight chain hydrocarbons, at least

about 5% by volume, to yield a plurality of relatlvely .

high octane hydrocarbon streams.

How these and other objects of this invention may be
accomplished will become apparent-from the accompany-
ing detailed description and drawings which schematical-
ly illustrate an embodiment of the practice of this inven-
tion and wherein Fig. 1 is a flow diagram of a naphtha
treating process in accordance. with one embodiment of
the practice of this invention and wherein Fig. 2 graphical-

ly illustrates the advantages obtamable in the practice of

this invention.

In accordance -with our invention a light naphtha frac-
tion, such as a light straight run naphtha, a light catalytic
reformed naphtha, a light fluid catalytic cracked naphtha,
a light thermal cracked naphtha, natural gasoline, or mix-
tures ‘thereof, is fractionated to separate" therefrom a
relatively ‘high' octane hydrocarbon ‘stream, such as a
stream. comprised essentlally or predommantly of .iso-~
pentane. - The remaining naphtha fraction, substantially
free of . pentanes, particularly isopentane, is then. sub-
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. which exhibit the property of a molecular sieve, ‘that 15, - :
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tion to ‘yield a plurality of hydrocarbon streams having
a relatively improved octane number, For example, the
remaining reformate stream is fractionated by selective
adsorption to separate the straight chain hydrocarbons
therefrom, thereby yielding a finished reformate having
a higher octane number. The separated straight chain
hydrocarbons may then be recovered and suitably con- -
verted, as by isomerization, into a relatively hrgher octane -
number stream.

A petroleum naphtha fraction suitable for use in the .
practlce of this invention might have an initial boiling
point-in the range 40-85° F. and an end point in the range
175-250° F. Further, such a light petroleum fraction
must contain both straight chain hydrocarbons and non-
stralght chain hydrocarbons and rmght have the follow-
ing composmons .

Hydrocarbon type: * Percent by volume

‘Naphthenes 0-60 -
" - Aromatics- 0—40 ’
g Saturates (mcludmg normal paraﬁins and dso- _
paraffing); 20—-95
Unsaturates (1nc1udmg normal oleﬁns and i 1so- ST
oleﬁns) - 0—50

One treatmg step, as mdlcated above, employed in a
combimation” tfeating process of “our: invention “includes”
a selective adsorption operation wherein a relatively ‘high
boiling portion of a ‘catalytic reformate derived from the -
treatment ‘of a light naphtha fraction in accordance with
the practice of this.inivention is treated or contacted with
a..solid" seléctive ‘adsorbent’ which selectively adsorbs
straight .chainhydrocarbons to thé substantial exclusion -
of non-stralght chain hydrocarbons. By straight : chain
hydrocarbons - is meant normal:paraffins; normal olefins;
normal diolefins and the like such as n-hexzane, n-heptane;
n-octane and-the corresponding olefins, diolefins or the
corresponding mormal polyolefins and acetylenic’ hydro~
carbons. Noni-straight chain hydrocarbons which: are stbs
stantially unaffected or unadsorbed by the special selectlve‘
adsorbent employed in- the practice’ of ‘this invention-in-
clude the 1soparaﬁins and the isoolefins such as isohexane,’
isoheptane; ‘isooctane, isohexene, ‘isohepténe; - isooctene
and the like as well ‘s the, naphthenes and aromatlc hy-: g
drocarbons o S

Any solid adsorbent which selectlvely adsorbs strarght g
chain hydrocarbons to the substantial exclusion of non—i

.strarght chain’ hydrocarbons can be employed in the pracs . :

tice of this inveéntion. It is preferred, however, to employ -
as the adsorbent’ certain natural or synthetic zeolites ‘or’
ahimino-silicates; such ‘as ‘a ‘calcium alurmno—srhcate,

adsorbents made up of porous matter or crystals wherein; - -
the pores are of molecular diameter and are of uniform
size: A particularly’ suitable- solid adsorbent  for the -
adsorptlon of straight chain hydrocarbons to the substan- R
tial‘exclusion of non-straight chain hydrocarbons is a cal-’
¢ium alumino-silicate manufactured by Linde ‘Air Prod-
ucts Company -and designated type 'SA molécular siéve.
The crystals of ‘this particular calcium alumino-silicate, .7 =
apparently actually a sodium calcium alumino-silicate,

have a pore size:or dlameter of .about™5 Angstrom umts,*




apore size sufficient to admit straight chain hydrocarbons,
such as the n-paraffins, to the substantial exclusion of the
non-straight chain hydrocarbons, such as the napthenic,
aromatic, isoolefinic and isoparaffinic hydrocarbons, e.g.,
isobutane and higher. This particular selective adsorbent
is available in various sizes, such as ¥4g”” and 18’ diam-
eter pellets as well as in a finely divided powder form,
suitable for employment in a fixed bed, a moving bed
or a fluidized bed adsorption process.

Other selective adsorbents may be employed in the
practice of this invention. For example, it is contem-
plated that adsorbents having the property of selectively
adsorbing straight chain hydrocarbons to the substantial
exclusion of non-straight chain hydrocarbons in the man-
ner of a molecular sieve may be obtained by suitable
treatment of various oxide gels, especially metal oxide
gels of the polyvalent amphoteric metal oxides.

Other suitable selective adsorbents are known and in-
clude the synthetic and natural zeolites which, when
dehydrated, may be described as crystalline zeolites hav-
ing a rigid three dimensional anionic network and having
interstitial dimensions sufficiently large to-adsorb straight
chain hydrocarbons but sufficiently small to exclude the
non-straight chain. hydrocarbons. The naturally occur-
ring zeslite, chabazite, exhibits such desirable properties.
Another suitable naturally occurring zeolite is analcite
which, when dehydraied and when all or part of the
sodium is replaced by an alkaline earth metal, such as
«calcium, yields a material which may be represented by
the formula (Ca, Na)AlySi;0,5.2H,0 and which, after
suitablé ‘conditioning, will adsorb straight chain hydro-
carbons to the substantial exclusion of non-straight chain
hydrocarbons.
pared phacolite, gmelinite, harmotome ' and the like or
suitable modifications of these products by base exchange
are also-applicable-in the practice of this invention.

- QOther _solid adsorbents. which.. adsorb -straight chain
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MNaturally.occurring, or.synthetically pre- ...~

hydrocarbons such as n-paraffins and n-olefins to the |

substantial exclusion of non-straight chain-hydrocarbons,
including the aromatrc and naphthemc hydrocarbons, are
known.

Referring now to- the drawing and in greater detarl to
Fig. 1 thereof there is schematically illustrated a flow
diagram of cne embodiment of the practice of this inven-
tion. A hght straight run naphtha boiling in the range
60-225° F. is introduced via line 10-into debutanizer 11
whereln the butanes or Cy hydrocarbons are removéd
overhead via line 12. The remaining bottoms portion
is recovered via line 14 and introduced into depentanizer
15 wherein the pentane.or Cj fraction compnsed pre-
dominantly ‘of n-pentane and isopentane -is recovered
overhead via line 16. The bottoms  from depentanizer 15
comprising the relatively high molecular weight hydro-
carbons, paraffinic and non-paraffinic, as well as straight
ch'un and non-straight chain hydrocarbons, 1mt1a11y pres-
ent in the light straight run naphtha is recovered via line
18 and introduced into catalytic reformer 19 -where they
are subjected to catalytic reforming in contact with a
suitable catalyst such as a platinum-containing catalyst,
e.g., platforming catalyst. Catalytic reformer 19 is oper-
ated under such conditicns of temperature so as to effect
the = isomerization : and/or- dehydrocyclization of - the
straight chain paraffinic hydrocarbons and the non-
straight chain. paraffinic hydrocarbons introduced there-
into via line 18, as well as aromatization of ‘the naph-
thenes.

‘There is recovered.-from catalytrc reformer 19 via line
20a tot"d reformer effluent comprising hydrogen, together
with a small amount of normally gaseous hydrocarbons
such as methane and ethane, as well as a C4 hydrocarbon
fraction: comprising butane and isobutane, a C; hydro-
carbon. fractron comprising. ‘n-pentane and isopentane
together with relatively- high molecular weight reformed
hydrocarbons such . as non-straight chain Cg, Cq; and -Cg
and higher hydrocarbons, such as isohexane, isoheptane,
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isopentane, benzene, toluene, xylenes and the like. The
reformer effluent from catalytic reformer 19 is carried
via line 20 into gas separator 21 wherein the normally
gaseous portion thereof comprised substantially entirely
of hydrogen is removed overhead via line 22. The re-
maining liquid reformer effluent passes from separator
21 via line 24 into debutanizer 25 wherein there is re-
covered overhead via line 26 the C, hydrocarbon fraction
comprising butane and isobutane which is blended or
otherwise admixed with the C, hydrocarbon fraction
obtained initially from the light straight run naphtha via
debutanizer 11 and line ¥2. The resulting admixture of
the butanes may  be separately recovered for blending
purposes via line 28.

The bottoms from debutanizer 25 is removed via line

29 and introduced into depentanizer 3¢ wherein the pen-
tane or C; hydrocarbon fraction thereof is recovered and
then preferably admixed with the Cj; fraction recovered
overhead from depentanizer 15 via line 16 and introduced
via line 32 into deisopentanizer 34 from which isopentane
or a portion thereof is recovered overhead via line 35.
The remaining bottoms reformer effluent recovered from
depentanizer 36 via line 36 is introduced into adsorber
unit or adsorption zone 38. The remaining reformer
effluent introduced into adsorption zome 38 comprises
reformed relatively high molecular weight hydrocarbons,
including noa-straight chain paraffinic hydrocarbons such
as isohexane, isoheptane, iscoctane and the like as well as
the cyclic aromatic hydrocarbons such as benzene, tolu-
ene, xylenes together with some unreacted or unconverted
straight chain hydrocarbons such as n-hexane, n-heptane,
n-octane and the like.
There -is provided within adsorption zone 38 a sclec-
tive adsorbernt such as Linde type SA molecular sieve
which selectively adsmbs straight chain hydrocarbons to
the “substantial exclusion of non-straight chain hydro-
carbons. The selective adsorption unit or adsorptioit
zone 38 may comprise a fixed bed, a fluidized bed or a
nioving bed of selective adsorbent maxntamed at a suit-
able temperature, such as a temperature in the range
200-750° F., to effect selective adsorptlon of the strajght
chain hydrocarbons from the remaining reformer effluent
introduced thereinto. The adsorption operation is carried
out at any convenient pressure, such as a pressure in the
range 0-500 p.s.i.g. Desirably the temperature and
pressure within adsorption zone 38 is adjusted so that the
reformer  effluent undergoing fractionation therein is
maintained in the vapor or gasecus phase. ' Liquid phase
adsorption, although operable, is less preferred.

Following the selective adsorption operation carried
out within selective adsorption unit 38 there is recovered
therefrom via line 39 a finished reformate or reformed
naphtha comprised substantially only of non-straight chain
hydrocarbons and having an increased octane number as
compared with the light straight run naphtha introduced
into “the process via line 10. The finished reformed
naphtha recovered from the process via line 39 may be

- used directly as a motor fuel or as a high octane blending
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component of a high octane motor-fuel. Advantageously,
this finished reformed naphtha may also be' blended
with the butanes recovered from debutanizer 11 and de-
butanizer 25 via lines 12 and 26, respectively. _
The straight chain. hydrocarbons adsorbed within ‘the
seleétive adsorbent employed within adsorber unit 38 are
desorbed therefrom. . In .accordarice with one embodi-
ment of the practice of this invention the desorptron of
the adsorbed straight chain hydrocarbons is effected by
contacting the selective adsorbent with the gaseous frac-
tion recoveréd from gas separator 21 via line 22. As
indicated héreinbefore, this gaseous fraction is composed
predominantly of hydrogen. The desorption operation
is carried out at arelatively elevated temperature, usually

. in the range 400° F.-800° F., preferably at a tempera~

75

ture 50-250 degrees Fahrenheit greater than the adsorp-
tion temperature. Like the selective adsorption operation
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.the ' desorption operation is carried out at"a ‘suitable
temperature- and pressure so that the resulting ‘desorbed

straight chain hydrocarbons are desorbed or recovered in
the gaseous phase. A suitable desorption temperature
is in the range 300-800° F. and a pressure in the range
0-500 p.s.ig. If desired, isothermal and/or isobaric ad-

sorption and desorption operations may be employed.

Various materials besides hydrogen or the normally
gaseous portion of the reformer effluent gas may be em-
ployed to effect desorption of the adsorbed hydrocarbons
from the adsorbent. Suitable gaseous desorbing agents
include methane, ethane, propane, butanes such as
n-butane, isobutane or mixtures thereof, nitrogen, fiue
gas, carbon dioxide, air, or suitable mixtures thereof and
the like. In general, any gaseous material which is

10

15

compatible with or otherwise chemically inert with respect .

to the straight chain hydrocarbons to be desorbed and
chemically inert with respect to the adsorbent employed
may be utilized. It is preferred, however, as previously
indicated to employ the reformer hydrogen. effluent re-

covered. from gas separator 21 via line 22 or another -

material such as a C, hydrocarbon (butane and/or iso-
butane) readily separable by distillation from the result-
ing straight chain hydrocarbon desorbate.

The desorbed straight chain hydrocarbons are re-
covered from.adsorber unit 38 via line 40. If desired,
the total desorption effiuent comprising the desorbed
straight chain hydrocarbons and gaseous desorbing me-
dium (hydrogen) 1is returned via lines 41, 42 and 18 to
catalytic reformer 19. When the practice of this inven-
tion is carried out in accordance with this embodiment
the straight chain hydrocarbons originally present in the
light straight run naphtha introduced into the process
via line 10 are substantially completely converted to
non—straight chain hydrocarbons, either the correspond-
ing non-straight chain isoparaffinic hydrocarbons and/or
the related cyclic aromatic hydrocarbons.

If desired, the desorptlon efflient recovered from ad-

sorber unit 38 via line 40 may be introduced via line
44 together with the bottoms from deisopentanizer 34
comprised predominantly of n-pentane "into isomerizer
45, As indicated in Fig. 1, isomerizer 45, if desired, may

6
CEXAMPLE = © 7

A light stranht run gasohne was debutamzed and de-
pentamzed to yield a reformer charge stock having an
initial boiling point of 150° F. and an end point of 206°
F.. The API gravity of the charge stock was 71.8 and a
hydrocarbon type analysis of the charge stock showed
that ‘it contained 3.4% by weight aromatics, 1% by
weight olefins, 72.3% by weight paraffins and 23.3% by
weight naphthenes. The charge stock had an ASTM
research octane No.,. clear, of 65.6, +3 cc. TEL of 82.0.

The charge stock was subjected to catalytic reforming
(platforming) by contact under reforming conditions of
temperature and pressure with a platinum-containing
catalyst (UOP-R-5 platforming catalyst). The resulting
reformate was depentanized to-yield a.reformate having
an ASTM research octane No., clear, of 75.4, +3 cc.

- TEL of 92.2.
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be supplied with gaseous hydrogen recovered from gas_'

separator 21 via lines 22 and 46.

- Isomerizer 45 is operated under suitable condrtlons
Vof temperature and pressure, preferably employing. an
isomerizing platinum-containing catalyst such .as. UQP
R-5 platformmg catalyst, to  effect isomerization or
conversion of the. straight. chain hydrocarboss ‘into the
correspondmg non-straight chain isoparaffinic hydrocar-
bons. The isomerization of the pentane fraction re-
‘covered as bottoms from déisopentanizer 34 via line 44
and the isomerization of the desorbed straight chain
hydrocarbons recovered from adsorber unit 38 via line
40, as indicated in Fig. 1,-may be carried out advan-
tageously within isomerizer . 45. Desirably, however,
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separate isomerizers (not . illustrated) . are provided to -

effect -separate isomerization of .the n-pentanes ‘and sepa-
rate isomerization of the desorbed straight. chain hydro-
carbons emanatmg from adsorber unit 38. The isomate
or isomerizer effluent issuing from isomerizer 45 via line
48 may -be reintroduced into adsorber unit-38 via line
49 to effect separation of, the non-stralght chain"and the
straight chain’ hydrocarbons therein. " Further, if desired,
the resulting isomerizer effluent may be admixed or other-

from delsopentamzer 34 via line 35.
Blendmg ‘of the isomerizer effluent w1th the 1sopentane
in-Tine '35 is partlcularly desirable ‘or suitable when the

isomerizer effluent is comprised substantially only of Cs

hydrocarbons such as would be the case when a separate
jsomerization facility is provided for the n-pentane re-
covered from deisopentanizer 34.

The following example is illustrative of the practice
of this invention.

60

a5
_ wise blended- via line 50- with the -isopentanes recovered 7

The depentanized reformate was then subjected to a
selective adsorptive separation operation employing a so-
dium calcium alumino-silicate” molecular sieve type ad:
sorbent (Linde-type-5A molecular- sieve) to yield-a fin-
ished reformate having an ASTM research octane No.,
clear, of 88.2, +-3 cc. TEL of 99.8.

The straight chain hydrocarbons separated: from :the
reformate by selective .adsorption are advantageously
separately treated as by isomerization to improve the
octane number  thereof. - For’ example, a mixture of
straight chain hydrocarbons comparable to the-straight
chain hydrocarbons separated from the reformate during
the aforesaid selective:-adsorption operation having a com- -
position -of about:23% by volume n-pentane, 56% . by
volume n-hexane and 21% by volume n-heptane and hav-
ing an ‘ASTM research: octane No., clear, of 39 was:con-
tacted with™ a, platinum:isomerization. catalyst at 4 tem-
perature of about-850° Fi; at & préssure of 550 p.si.g.
and:a space velocity: of: 1. v./hr./v. employing a hydrogen
recycle- rate-of: about 4;000 s.c.f. per barrel-of: charge:.
The resulting isomate consisted-of a mixture of straight
chain and-nonsstraight-chain hydrocarbons and had an
ASTM research octane No., clear, of about 74. -

The _ resulting ‘isomate; in- accordance with one:em-
bodiment of the practice of this invention, was then va-
porized-and contacted with -a ‘solid ‘selective adsorbent
for. the removal of-the straight:chain hydrocarbons there-
from under conditions similar to those employed in the
treating of the -depentanized catalytic reférmate. The
thus-finishéd isomate exhibited an ASTM research octane

- Noj; clear, of about 82.0. - Blending of the finished cata-

Iytic reformate and the:finished isomate could then be
carried out to yreld a naphtha partrcularly sultable as a
motor fuel. )

‘Another mixture of straight cham hydrocarbons ‘com-
Vparable to the hydrocarbons desorbed from the solid ad-
sorbent and having an ASTM research clear octane
riumber of about 39 Wis contacted with an aromatization
or dehydrogenation catalyst consisting of chromic ‘oxide,
agnesium oxidé and aluminum oxide.’ The mixture of
straight chain hydrocarbons was contacted at a pressure
of 140 p.s.ig. and a space velocity of 0.4 v./hr./v. in the
presence of hydrogen at a recycle rate of 1200 s.c.f./bbl.

of ‘charge. .. Contactmg temperatures and the results ob-
tamed are glven in Table I below:
" Table I
Temperature o L S el e
Wt. Percerit- Recovery (Liquid)---‘i;:-,--.._, ......... 938 |- 81.3
Bromine No, : 20 22
Vol: Percent Arometles_-- - .- 1 13
- ASTM Research Octane No. (Olear)-,..-.-.-..-:.‘..'..:. -60.6 576
438 ce. TEL/gal.._ 80.4 80.2

70
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Other mixtures of straight chain hydrocarbons com-
parable to the straight chain hydrocarbons recovered dur-
ing the -desorption operation having a composition of
about 23% by volume n-pentane, 56% by - volume
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7
n-hexane and 21% by volume n-heptane and exhibiting
.an ASTM research octane number, clear, of 39 were con-
tacted with' various catalysts - under isomerizing .condi-
tions of temperature and at a pressure of about -500
psig., a space velocity of 1.0 v./hr./v. and a hydrogen
recycle rate of 4000 s.c.f./bbl. The catalysts; reaction
temperatures and ASTM  research octane -No., clear,. of
the converted products and of the finished converted
products, i.e., converted products after having been con-

8
40-250° .F. and contdining pentanes and higher molecu-
lar weight paraﬁ‘imc hydrocarbons to separate said pen-
tanes from said high molecular weight paraffinic hydro-
carbons, fractionating said pentanes fo separate isopen-
‘tane from n-pentane, recovering the resulting separated
isopentane, subjecting the separated n-pentane to isomeri-
zation . to yield an isomerized effluent comprising iso-
‘pentane, - catalytically reforming the higher molecular
weight paraﬂ‘im’c hydrocarbons to yield a reformer efflu-

tacted with adsorbent for the .removal of straight.chain 1o ent comprising hydrogen, C4 hydrocarbons, pentanes and

hydrocarbons, are set out in Table II below:

higher molecular weight reformed hydrocarbons, sepa-

! Table Il
Temp., ° F.. 800 850 800
Catalyst. Plat. | Baker | Ultra | Plat, | Baker | Ultra | Plat. | Baker | Ultra
Liq. Rec., Wt. Percent.... 95.9 99.3 90.1 95.0 99.0 88.2 67.6 70.1 72.7
Converted Product, Octane NO ce.eeo e oecnan 60. 0. 51,0 54,0 75.4 74.0 77.1 80.6 70.0 78.9
Product Finished by Selective Adsorption, Octane - -
No 78.0 61.0 72.0 84.0 82.0 82.6 80.3

Plat.—~UOP platforming catalyst.
Baker—Sinclair—Baker RD 150 catalyst.
Ultra—Standard of Indiana ultraforming catalyst.

The foregoing examples illustrate how a light naphtha
fraction advantageously is treated to produce a plurality
of upgraded stocks particularly suitable for blending to
produce a high octane motor fuel.

Referring now to Fig. 2 of the invention which graphi-
cally illustrates the advantages of the practice of this
invention there is illustrated the yield-octane relationships
of naphtha fractions treated in accordance with the prac-
tice.of this invention. As illustrated: in Fig. 2 the leaded
octane (43 ccs. TEL) of the finished gasoline range from
99.8 to 104.4. A line correlating the finished: gasoline
leaded octane yield data intersected 100 octane (43 ccs.
TEL) at about 55 volume percent -depentanized gasoline
yield basis fresh feed to the catalytic reformer (plat-
former).

From the data presented hereinabove .it is apparent
that a depentanized light straight run. gasoline can be up-
graded to above 100 octane (the research -3 cc.. TEL)
by catalytic reforming (platforming) and subsequent fin-
ishing or removal of the straight chain hydrocarbons from
the depentanized reformate.

It has been shown that from 100 barrels of depentan-
ized light straight run gasoline the following quantities

40

45

50

of liquid materials would be produced .

Finished gasoline, ASTM Research Octane No. -+ 100 104

3 ¢ccs, TEL -

Finished gasoline, bbls 55 36.4
Isopentane, bbls oo iuon-as 21 6.3
N-pentane, bbls. (which cen be upgmded to isopen- B

tane) .. 1.2 51.
Desorbate bbls. (which can be upgraded. by isomeri- :

zation or aromatization to high octanehydrocarbons). 25 15.3
Butane, bbls 5.5 16.8

Obviously many modifications and changes’ ‘'may be
made in the practice of this invention without departmg
from the spirit or scope thereof.

We claim: o e

1. A process for upgrading a light naphtha fraction
into a plurality of relatively high octane hydrocarbon
streams which comprises fractionating a light naphtha pe-
troleum fraction having a boiling range 'in the range
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rately separating said hydrogen, said C, hydrocarbons and
said pentane from said reformer effluent, separately re-
covering the resulting separated C, hydrocarbons, sub-
jecting the resulting separated pentanes to fractionation
to separate isopentane from n-pentane, blending the thus-
separated isopentane with the aforesaid previously sep-
arated isopentane and blending the thus-separated n-
pentane with the aforesaid separated n-pentane prior to
isomerization, subjecting the remaining reformer effluent
to contact with a solid molecular sieve alumina-silicate
selective adsorbent which selectively adsorbs straight
chain hydrocarbons to the substantial exclusion’ of non-
straight chain hydrocarbons, said contacting operation be-
ing carried out at a temperature in the range 200-750°
F. and at a pressure in the range of 0-500 p.s.i.g. and
under conditions such that said reformer effluent is.in the
gaseous phase, recovering from the aforesaid selective
adsorption operation a first hydrocarbon stream substan-
tially free of straight chain hydrocarbons and .desorbing
the adsorbed straight chain hydrocarbons from said se-
lective adsorbent by contacting said absorbent with' gas-
eous aforesaid separated C, hydrocarbons at a tempera-
ture in the range 400-800° F. and at a pressure in the
range. 0-500 p.s.i.g., said desorption temperature being
50-250 degrees Fahrenheit greater than the aforesaid ad-
sorption temperature and such that the resulting desorbed
straight chain hydrocarbons are in the gaseous phase.

2. A process in accordance with claim 1 wherein said
straight chain hydrocarbons desorbed from said selec-
tive adsorbent by contact with. said C, hydrocarbon are
recycled to -the aforesaid catalytic reforming operation.

3. A process in accordance with claim 1 wherein said
straight chain hydrocarbons desorbed from said selective
adsorbent are 1somerlzed in-the aforesaid isomerization
operation.
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