Description 1. Field of the Invention [0001] The
present invention relates to an apparatus for the
catalytic distillation of organic conpounds, nore
particularly to a process for catalytically treating a
feed stream containing at | east one organi c conpound.
2. Background of the Art [0002] The use of a catalyst
in adistillation columm to concurrently carry out
cheniRescrigfionons and separate the reaction products
has been practiced for sone tinme. This use of a
catalytic distill t|on colunmnm reactor |lends itself
partﬂe&h&ﬂgiiﬁbﬁ nventi@ler si bl e reactions in the
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£ he rseelage; compeaest s,
actlon muxture from the reaction zone in catalytic distiﬂa-
tion is rapid when the relative volatilities of the compo-
nents are significantly different. However, this advantage
can be lessened to a significant extent by the return of
the selected components into the reaction zone by reflux
of the fractionation returning higher volatility components
to the reaction zone, or by the reboiler returning lower
volatility components to the reaction zone. This is espe-
cially the case when the relative volatilities of the com-
ponents are close to 1.0.



Table 1 Heptane Isoner RON B.P., F
2,2,3-Trinmethyl butane 112.1 177.59

[0004] In an exemplary application, increasingly strin-
gent regulations will put pressure on refiners to remove
aromatics from motor fuels. Skeletal isomerization of
straight chain hydrocarbons into high-octane, branched
paraffins is an effective route to compensate for the oc-
tane loss associated with aromatics removal. It is desir-
able to convert n-heptanes or mono-branched C paraf-
fins into di- or tri-branched C, paraffins, which can be
used to provide good contribution to the octane of motor
fuels. Forexample, Table 1 below illustrates the research
octane number (RON) for the C, paraffins.

Table 1
Heptane Isomer RON B.P., °F
2,2,3-Trimethylbutane | 1121 | 177.59
2,2-Dimethylpentane 92.8 | 174.55
2 4-Dimethylpentane | 83.1 | 176.90
3,3-Dimethylpentane | 80.8 | 186.92
2,3-Dimethyipentane | 91.1 193.61

2-Methylhexane 424 | 194.09
3-Methylhexane 52.0 197.33
3-Ethylpentane 65.0 | 200.26
n-Heptane 0 209.17




2, 2- Di et hyl pent ane 92.8 174.55 2, 4- Di et hyl pent ane
83.1 176.90 , 3, 3-Di net hyl pentane 80. 8

[0005] However, isomerization of n-heptane has prov-
en to be difficult for a number of reasons. First, the vol-
atility of the C isomers is close to that of n-heptane (see
Table 1), making separation more difficult. Second, con-
ventional isomerization catalysts also tend to result in
undesirable cracking of the C; compounds. What is
needed is a distillative reaction system which provides
faster separation and removal of the desired isomers
from the distillative reaction system vessel.

[0006] A processforcatalytically treating afeed stream
containing an organic compound in a distillative reaction
system is known, for example, from DE-A-10243444,
wherein the oligomerization of C4 hydrocarbon mixtures
is effected in two reactive distillation columns in series.
More particularly, the product stream is sentintoasecond
distillation column having another catalyst bed and un-
dergoes a second cracking step, wherein the second
cracking product stream is then returned to the first dis-
tillation column.

[0007] Furthermore, document WO-A-0015319 dis-
closes a process for the hydrodesulfurization of naphtha
in a distillation column reactor having a stripper section,
wherein a product flowline is sent through a condenser,
then through a separator, then through another condens-
er and the light product line is then returned to the up-
permost portion of the distillation column.

[0008] ltis an objective of the present invention to pro-
vide an improved process for catalytically treating a feed
stream containing at least one organic compound,
wherein undesirable cracking of the products is mini-
mized.



186.92 2, 3-Di net hyl pentane 91.1 193. 61 2- Met hyl hexane
42.4 194.09 3- Met hyl hexane

[0009] According to the present invention, this objec-
tive is achieved by a process as defined in claim 1. Pre-
ferred embodiments of the invention are laid down in the
dependent claims.

SUMMARY OF THE INVENTION

[0010] Aprocessforcatalytically treating afeed stream
containing at least one organic compound is provided
herein. The process comprises (a) providing a distillative
reaction system having atleast an upper reaction section
positioned at a top portion of the distillative reaction sys-
tem and a reboiler and/or gas stripping section for vapor-
izing at least a portion of a bottom stream and returning
the vaporized portion of the bottom stream to a bottom
portion of the distillative reaction system; (b) introducing
an organic feed stream into the distillative reaction sys-

tem below the uppermost reaction section; and, (c) re-
moving an overhead product stream from a portion of the
distillative reaction system above the uppermost reaction
section without substantial reflux or recycling of any prod-
uct-containing stream or feeding any other compounds
that are undesirable to be refiuxed, into the uppermost
reaction section. Optionally, a gaseous reactant feed
stream can be introduced into the distillative reaction sys-
tem or below the uppermost reaction section

[0011] The process advantageously prevents the re-
turn of high volatility components to the uppermost por-
tion of the reaction section and the resulting undesirable
cracking of the desired product.

[0012] Various otherfeatures, aspects, and advantag-
es of the invention will become more apparent with ref-
erence to the following detailed description of exemplary
embodiments and appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Fig. 1 is a schematic process flow diagram of
an exemplary distillative reaction system which is no em-
bodiment of the invention.

[0014] Fig. 1A is a schematic process flow diagram of
another exemplary distillative reaction system which is
no embodiment of the invention.

[0015] Fig. 1B is a schematic process flow diagram of
another exemplary distillative reaction system which is
no embodiment of the invention.

[0016] Fig. 2 is a schematic process flow diagram of
an exemplary embodiment of the invention.

[0017] Fig. 3 is a schematic process flow diagram of
another exemplary embodiment of the invention.

[0018] Fig. 3A is a schematic process flow diagram of
another exemplary embodiment of the invention.

[0019] Fig. 4 is a schematic process flow diagram of
yet still another exemplary distillative reaction system
which is no embodiment of the invention.

[0020] Fig. 4A is a schematic process flow diagram of
another exemplary embodiment of the invention.

[0021] Fig. 4B is a schematic process flow diagram of
another exemplary distillative reaction system which is
no embodiment of the invention.

[0022] Fig. 5 is a schematic process flow diagram of
yet another exemplary embodiment of the invention.
[0023] Fig. 6 is a schematic process flow diagram of
still another exemplary embodiment of the invention.
[0024] Fig. 6A is a schematic process flow diagram of
yet still another exemplary embodiment of the invention.
[0025] Fig. 7 is a schematic process flow diagram of
yet another exemplary embodiment of the invention.
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of the distillative reaction system above the reaction sec-
tion without refluxing any substantial portion of the over-
head product stream or any other liquid stream that might
recycle the desired products or feeding any other com-
pounds that are undesired to be refluxed into the upper-
most portion of the reaction section.
[0028] Referring now to the process flow diagram of
FIG. 1, an exemplary distillative reaction system which
is no embodiment of the invention includes system 101
comprising a distillative reaction system 10 for the
isomerization of at least one paraffin. Distillative reaction
system 10 includes a reaction section 11 without any
substantial reflux above the reaction section 11. The re-
action section 11 includes at least one catalyst bed.




[0010] A process for catalytically treati ng a feed
stream contai ning at |east one organic conpound is
provi ded herein. The process conprises (a) providing a
distillative reaction system having at |east an upper
reaction section positioned at a top portion of the
distillative reaction systemand a reboiler and/or gas
stripping section for vaporizing at |east a portion of
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Cptionally a gaseous reactant feed stream can be
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bel ow t he uppernost reaction section [0011] The
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[0031] A hydrocarbon feed including at least one par-
affin capable of isomerization is introduced into the dis-
tillative reaction system 10 via feed stream F-1 and/or F-
2. The hydrocarbon feed including at least one paraffin
can be introduced into the distillative reaction system 10
as a liquid and/or vapor. The paraffin may be selected
from the group consisting of n-heptane, 2-methyl hexane,
3-methyl hexane, 3-ethyl pentane, or any of the Cs, Cg,
C,, Cg, andlor Cg, C4g, C44 normal or mono-substituted



[0015] Fig. 1B is a schematic process flow di agram of
anot her exenplary distillative reaction system which

is no enbodi mrent of the invention. [0016] Fig. 2 is a
schematic process flow di agram of an exenpl ary

enbodi nent of the invention. [0017] Fig. 3 is a
schematic process flow diagram of another exenplary
enbodi ment of the invention. [0018] Fig. 3Ais a
schenmaparaffins @3 thislexaniplg of isarmerization teobtaircogtane

nbod
gchgnggfﬁhgﬁ%%%£§f¢Pﬁﬁ?@“jgﬁa OgggieflgtlﬁIIanther
exenpl §003@]st iinithe isometization exarmplaia gaseousreac-
embodi gBAt fééd (wp Q%alé@%?@ﬂ:d@ %thé‘r“cbﬁs tuents),
(0] not

schemat1,c er .exe

ar&
enbodi MIHE a %§Qm§§rﬁ‘$ éhstiipbing gasy Is4ptradyced into

schenmathe distitietive reactibaosypsierh 40ovizefeedestreany F-2
dIStI||Z r gﬁfqactlon system whi ch is no ermbodi nent of

the in [0022] Fig. 5 is a schematic process
fl ow d{@833} oA bettametreaneR4rigidrawr ofb dilower portion

e i e g

t he i newhenein[ablegstra portian  of she diaiam stigaypeissva-

flow dphesiAsd th’r‘étu?ﬁe 'toQﬁétlBWe%“tmr@bfﬂ?éﬁi&illmNe

of the |nv ntion. ﬁ schenatlc roc

1 ow aregrtiRnGsyStam, 10tvier lag 2o A, Uiaried Riprtion

t he i npéthiedpottom stream 21 may be drawn off as liquid via
line 23.
[0034] Anoverhead stream 24 is drawn off the top por-
tion of the distillative reaction system 101. However,
there is no refiux of any substantial portion of overhead
stream 24. That is, in order to avoid hindering the exit of
the higher volatility desired products, and to minimize
any undesirable reactions, e.g., cracking, of the desired
product, substantially none of the overhead stream 24 is
returned to the top of the distillative reaction system nor
is there any substantial cooling to cause condensation
and internal reflux nor any substantial other liquid stream
fed above reaction section 11 in a way that would cause
reflux down into reaction section 11.
[0035] The isomerization process typically converts n-
paraffin, such as n-heptane, to mono-branched isohep-
tanes. The mono-branched isoheptanes are further
isomerized to di- and tri-branched C; paraffins.
[0036] By way of example, the feed stream at F-1
and/or F-2 is n-heptane (plus accompanying com-
pounds). The bottom stream 21 contains unreacted n-
heptane plus a very small amount of heavy reaction by-
products plus any feed compounds that were as heavy



DETAI LED DESCRI PTI ON OF EXEMPLARY EMBODI MENTS [ 0026]
In the description below, simlar nunerals indicate
simlar features of the invention. [0027] In
accordance with an exenpl ary enbodi nent of the
invention, a process for catalytically treating a feed
stream contai ning at |east one organic conpound is
provi ded which conprises providing a distillative
reacti @s nybeprltahevong\eawea(mgm dimethyl eyclopentanes,
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system 10), any n-pentane, n-hexane, benzene and cy-
clohexane, plus some amount of methyl hexanes (and
ethyl pentane and dimethyl cyclopentanes) and even
some n-heptane. It can be seen from the boiling points
listed in Table 1 for C7 paraffins that 2,3-dimethylpentane
distills together with 2-methylhexane.
[0037] Carrying out the isomerization process in a dis-
tiltative reaction system without substantial reflux of the
overhead product or any other liquid stream that might
recycle the desired products or any other compounds
that are undesired to be refluxed, removes the products




wherein RL is a netal, netal alloy, or binetallic
system R2 is any netal dopant; R3 is a netallic oxide
or mixture of any netallic oxide; R4 is WON, MOON,
SH-2 or PX-3" and x is 2 or 3, or any fractional
nunber therebetween. A catalyst of this type is
di scl osed and described in U S Patent No. 6,767, 859,
the entire contents of which are incorporated herein
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the strong mixing caused by the turbulence. The reaction
conditions such as pressure, temperature, ratio of differ-
ent feeds, etc. can also be optimized without being con-
strained to match the distillation conditions.
[0039] Alternatively, as shown in Fig. 1A, system 102
includes a distillative reaction system 10A which pos-
sesses a gas stripping section 13 in lieu of reboiler B.
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[0035] The isonerization process typically converts
n-paraffin, such as n-heptane, to nono-branched

i sohepl anes. The nono- branched i soheptanes are further
isomerized to di- and tri-branched C7 paraffins.
[0036] By way of exanple, the feed streamat F-1
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vapor i aad alsamhasna repgai ilerdBin the heart of a
fractionation colum would be limted to the
relatively narrow range that is inherent for the
fractionation function - about 50% Operation of the
present invention, wthout subdtantial re-flux, can be
carried out at any vaporization level, e.g., 10%to
80% and, at the high vaporization Ievel, e.g. 70%to
80% can provide inproved reaction results due to both
(a) hydrodynam c benefits and (b) heightened transfer

- of the higher volatility conponents (e.g., the product



LO040] The stripping section 13 may include one or
nore trays such as bubble cap trays, sieve trays and
the like. Suitable trays for distillation colums are
wel | known in the art and can be enployed in the
invention. Alternatively, the stripping section 13 nay
be a bed packed with inert material such as ceramcs
or netal rings, saddles, pellets, structured packing,

etc. [JOOY5]St Referrimgto Fig.i2t irpdecetdante with an ex-
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27 ar etonpveffiiént Separatoh S0 conrectiet 6 the reoiler B
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[0046] As shown in Fig. 3, in an alternative

enbodi nent, system 105 includes distillative reaction
system 10A, with a stripping section 13 and/or a
reboiler B and with or wi thout overhead effl uent
separator 25 (like any of systens 101 - 104), and
further includes another (bottom effluent separator
30 connected to the reboiler B via stream 23. The

bot t on{@047§enNowpsferingdo Fig) 3éesyastem di0Gincludeas
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40 abobetviesn thetreactiorcsections 46aaad@ 2. ni ght be
introduced into distillative reaction system 40 bel ow,
or at a mdpoint of, distillation section 46 but above
reacti on section 46. Feeds F-3 and F-4 m ght be
introduced into the distillative reaction system 40
bel ow reaction section 45. The feed streamis
introduced into the distillative reaction system 40
via F-1 and/or F-2, the | ower Beaction section 45 is a
first-stage reactor and the upper reaction section 47
is a second-stage reactor. The feed stream i ncl udi ng
the at |least one paraffin is introduced into the
distillative reaction system40 as a liquid and/or
vapor. [0052] Optionally, one or nore side streamS-1



[ 0053] A gaseous reactant stream and/or stripping gas
is introduced into the distillative reaction system 40
via feed streamF-1, F-2, F-3 and/or F-4. The gaseous
reactant streamis introduced into the distillative
reaction system40 via F-3 and/or F-4 or alternatively
via F-3 and/or F-4, with an additional amount via F-1
and/or F-2. [0054] A bottomstream4l is drawn off a
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distil P 'Wbsyﬁ system thereby ninimzing any
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cont ai gy t&gﬁ five r@é&ﬂﬂﬁt ryét%?ﬁagl and ﬁ?ﬁ% reboiler
effluen cqn alns nco /or part] al

conver Bewheraint argortian af theotiam SiramiS yabarizes
effl UeRl Wﬂfﬁéﬂ&o%ﬁélé\%rg@rﬂmm dmlllatlvereactlon
distillative reaction system40 via F-1,

and/or F-4. [0059] Now referring to Fig. 4B system
109 includes distillative reaction system 40A, with
two reaction sections 45 and 47, and with gas

stripping in lieu of the re-boiler 41, illustrated as
a bottomdistillation section 49. Optionally, side
stream S-1 and/or 5-2 can be used to draw off from
above or below the | ower reaction section 45

—

conmponent (s) that need purging as product(s) or in
order to avoid building up. [0860] Fig. 5is a
schemati c process flow di agram of yet another

exenpl ary enbodi nent of the invention. Referring to
Fig. 5, system 110 includes a distillative reaction
system 40A with reactor sections 45 and 47,
distillation sections 46 and 49, and reb0| ler B.
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[0062] Referring nowto Fig. 6, system 11115 shown
separating naphtha into a plurality of constituents
having different boiling ranges and isomerizing one or
nore of the constituents using one or nore of the
processes descri bed herei nabove with respect to Figs.
1-5. In particular, a separator 51 is fed a stream
contai ning naphtha via stream 52. Napht ha i ncl udes

to c1o$wmm:4€)baa line42. tAr invaporizedi podiamef He. bot~
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recycle. Furth erﬁhterna

ff1 uent
Lnd ¢ hanyaladesiableSTARKING Shthe pSHbIsS, eepepiany the
Ref er rfinal, WStCISBmenzeH aﬂ!ﬁhqhééﬁodmmeusoparaﬁm

oBneri008 ] NSwWiEHRAREEY: Pig) 92, SIS 08 iRplydes

It i nct:ltstﬁlatme i'easttoors-é temrwwtb)twceneﬁotton sections

oy BRI B eiOE ﬁ?g%%%&%%@ﬁ*@?@"én@%%@as

and magnavetheadeffuent separgtonG0A having & teffluent

di sti |l at

adsorp ﬁﬁgjr n%éﬁény] éfﬂﬁ%ht ee%oggig r@?gtd orsa»éaq'l 4B
70 nayfrom theaé3 istilgtiveseactionsystemsd ussem i@\tbeaver-
strea %féﬁa i ffRfern -
Fi gurgﬁ?aﬂTﬁgﬂgéggra or@osrt%?n 3”3?0@&2 at ﬂ;ggt con
two ef faipsthe desine IClsystem 70 is depicted as
produci ng effl uent streans, 74, 75,...80. [0066] An
exanpl e of separator system 70 is separation of a C5+
napht ha streaminto, for examq;xo



stream 74: stream 75: stream 76: stream 77: stream 78:
stream 79: stream 78: primarily pentane and

i sohexanes primarily n-hexane primarily cyclic C6's
and C7 iso-paraffins primarily n-heptane primarily
cyclic C7's and C8 iso-paraffins primarily n-octane
primarily cyclic C8' s and C9+conpounds [0067J It wll
be understood that such separation will not be

absol u eoss]e THeseculidefiucntrBausistains umeonverted

presen
t hat s
pos-

Pl S Yt g B A b

the overhead effluent separator 50A and returned to the
distillative reaction system 40 viaF-1, F-2, F-3 and/or F-4.
[0059] Now referring to Fig. 4B, system 109 includes
distillative reaction system 40A, with two reaction sec-
tions 45 and 47, and with gas stripping in lieu of the re-
boiler 41, illustrated as a bottom distillation section 49.
Optionally, side stream S-1 and/or S-2 can be used to
draw off from above or below the lower reaction section
45 component(s) that need purging as product(s) or in
order to avoid building up.

[0060] Fig. 5 is a schematic process flow diagram of
yet another exemplary embodiment of the invention. Re-
ferring to Fig. 5, system 110 includes a distillative reaction
system 40A with reactor sections 45 and 47, distillation
sections 46 and 49, and reboiler B. System 110 also in-
cludes effluent separators 50A and 50B. The relationship
of overhead effluent separator 50A and distillative reac-
tion system 40A is similar to that discussed hereinabove
with respect to Fig. 4A (system 108) and will not be re-
peated here.

[0061] [Insystem 110, theliquid stream43from rebo:ler
B of distillative reaction system 40A, is introduced into
bottom effluent separator 50B, which has a first effluent
E3 and a second effluent E4. The first effluent E3 is low-
volatility feed and/or byproduct compounds that need to
be purged. The second effluent E4 of the effluent sepa-
rator 50B contains low-volatility compound(s) that are
soughtto be recycled for further reaction and are returned
to the distillative reaction system 40A via F-1, F-2, F-3
and/or F-4.
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si bl e approaches, including [a] distillation unit(s)
alone; [b] distillation unit(s) foll owed by physica
separation unit (s); and [c] physical separation
unit(s) followed by distillation unit(s). [0068] In
the present enbodi nent of the invention, one or nore
of streans 74-80 is fed to one of the processes
described herei nabove with respect to Figures 1-5.

Fi gur e [0062] | Refarricigenownso kig. Gnsystem 71 ‘h11ds7shown

3?3'023%ﬂ@%&@é@sgx@Sie@émg@w;@ﬁmr isfing

pr ocessfifferent boiling ranges/and isarperizingnong 05fmore O

ALt Efﬁiﬁéﬁﬁﬁﬂ@%@lﬁ Shélor FRiEs P e ﬁ"br 5“9?"?%3“’ de-
Ipr ocesmﬁb hereimabavesyithyespeaidacFigsdl dmepa ic-
2 e 60 Gy
conveanaﬁéremﬁZdNa[@h haincluges |10 &y rﬁ’@a

constl C@f %s‘diepéﬁkﬁ?@th gqﬁémlﬁﬁéﬁ@ Gﬁconstlt-

o intaco he PApHbg:ore et} geperator ;i
S1h SniftolliRt stitaftid 53084 Arid 6F, ach tingra diférent
st r eamEOSAROSHINN a@ﬂsbwm rgpge. %@Uﬁ&ﬁbﬁa'ﬂ& 93

?t ?g;eiﬁﬂaﬁg ggtaﬂeé int@dﬂ@é@rlgg?nﬁmmscfgkﬂ 568:and
and/ or GRReCHY Q\lyt ?ﬂﬁ OpEREYE é}ﬁh‘%‘g&%’éﬁ§
aP19| 816tf $§A7C5688ahwslﬁm mes clxme c«iﬁthegpgdlmcesses bde—
ef fl uents.,fr cessors can be
recycl 8¢ 'ib@%cﬁ’eoﬁv’ﬁh %ﬁp?qZO?ng it r system 70.
This i Oeeﬂepllnwtdrwmmmth amxhenexaﬁalanyaerr&&m

al t or niitierl they Dradct SlrslifeoRs, o 28,68, MdfideCrs-

conbi nelgminatelyCg Cf constituerdss C2Cy conslituents and
o TSt PRLERNANE, S el si“ g
f eeds. thél plromwt streams 53 Sdhanch6d are dntroduced into
| sormer kg2 B3Relsots'EBA! 86B and 56C, respectively, where
the processes are independently selected from any of
the processes described above with respect to Figs. 1-5.
In a second embodiment, at least one of the processors
56A, 56B and 56C is selected from one of the processors
described above and the others are selected from any
known conventional methods for the isomerization of ei-
ther C5-Cy, C;-Cg or C4-C4q constituents, or the other
streams may be subjected to completely different
processing (e.g., not isomerization) if suitable.
[0064] Referring now to Fig. 6A, in accordance with
another exemplary embodiment, system 112 is similar
to system 111, but further includes an effluent separator
60 having afirst product stream 61 and a second product
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sel ected fromthe group of |inear or nono-branched Cs,
C6, C7, Cs, C Cl10 and Cl11 paraffins conprising: a)
providing a distillative reaction system (10A, 40A)
having (i) an uppernost reaction section (11, 47)
including at | east one catal yst bed positioned at a
top portion of the distillative reaction system (10A,
40A), and (ii) a reboiler % ) and/ or gas stripping
sect i ostrieamV@Poaszhowa in Fig: 6A. pbineisecand producttof

e
porti oarg 1) vier Stmmoseorfpitrlﬁﬁyﬁ e&%%t@@ﬁessors
porti OEGSZ{ f; 8 dnd 18eet ! fefr%élzg édéﬁ ddéésor can

40A) ; roducl n d
F- 4)  havedits own ﬁr@%% dsdang, J@OXP&%@ Euythier

Cs, C6 etitséparatorairid thefded sépara-
f eed |a!to€7?ﬁgzelgpe%ﬂuv reé;?:?ll' on system (1OAQ%A)

bel ow cPmMRIAGG.on section (11. 47): and c)
renovi [@065] ovRéfearin;gJ ndwcto Figaeen/(, Bysten) 1f1r30dep;cts
i

Zﬁétv'e"?ﬁg%{éﬂépﬂb@%* iy 5ERereld "?%ﬁéé@%%?ﬁ?'ﬁs

subst afan sending te orawmmanedistilative yeaﬁhendﬂmt

Cop poIHes SigaLL SRR yeiaratbr systent PO Sepiara ?“?ﬁs‘

408) "ntem 20 Fay by Sibgle,aaRArAIGE WA Jolt May be a
system comprising more than one separator, and may
consist of separator(s) utilizing fractional distillation
and/or physical separation, e.g., by adsorption or perme-
ation. The feed to separator system 70 may be in a single
stream or it may be in several streams, e.g., streams 71,
72, 73 as depicted in Figure 7. The separator system 70
produces at least two effluents. In Figure 7, system 70
is depicted as producing effluent streams, 74, 75,...80.
[0066] An example of separator system 70 is separa-
tion of a C5+ naphtha stream into, for example:

stream 74:  primarily pentane and isohexanes
stream 75:  primarily n-hexane

stream 76:  primarily cyclic C6’s and C7 iso-paraffins
stream 77:  primarily n-heptane

stream 78:  primarily cyclic C7’s and C8 iso-paraffins
stream 79.  primarily n-octane

stream 78:  primarily cyclic C8's and C8+compounds

[0067] It will be understood that such separation will
not be absolute (i.e., some adjacent compounds will be
present in each stream) and also, recognizing this, that
such a separation can be accomplished by various pos-
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cause condensation and internal reflux nor any
substantial other liquid streamfed above said

upper nost reaction section (11, 47). d) introducing

t he overhead product stream (24 48) into an effluent
separator (25, 36, 50A), wherein the overhead product
stream (24, 48) is separated into a first effluent

(26, 35, E-1) containing the desired product and a
secondsiteél approacdiies 3 mcladingdaldistillatiomunit(s) atene;

and! 3aabsadr%hﬁﬁg@;@mwp&zéﬁft%vzsﬁvgwﬁsaﬁér tiop unit
ef f | ue(8) physizal saparation umit(s) fellows a&smr
react iy éﬁ%A 40A) at a position belowthe

n

ol ai m ”ﬁfé@éf notn thiplesanl ehipadiikng of )4 TaBREEoH, ofie
Ir: ezct aot more of stteams Wd-ﬁessffeehtc( bk of the protesses
o1 RS hdihabiye i habit HEgfish et i

r eact i bigure:7i drisdapictey that streamso€6s 4 7oandnd9 would

pfecedé Sirfr ihtbh wasb {& pi 81A
B e e

;f?g;' de ently (éélébtttadfﬁrgﬁﬁsan ldfrthénﬂ proceisses de-
acy - Sonibetl pBuB Gt YespSct el Eiglibs Map-AilariPaively.
t he diitisl hat necessany that allt efitiieopjodessors 81A, 81B
| oest GRdBICIBE 4¢ Ascibed didVe | 48Nonlfad dt1éast one
is as so descnbed For example, the other processors
could be selected from any known conventional methods
for the isomerization of the constituents, or the streams
may be subjected to completely different processing
(e.g., not isomerization) if suitable.
[0069] In Figure 7, it is depicted that the effluents from
the processors 81A, 81B and 81C are sent to further dis-
position, in streams 82A, 83A, 82B, 83B, 82C, and 83C.
Referring to Figures 1-5, it will be understood that each
of these streams is a net effluent stream following sep-
aration and/or combination within the processor units
81A, 81B and 81C.
[0070] As further options, any of the effluents from the
processors 81A, 818 and 81C can be recycled in whole
or in part to separator system 70. This is as depicted
through streams 84A, 85A, 84B, 858, 84C and/or 85C.
[0071] Yet another option related to alternatives for
feed separation and combination is to combine two or
more of the streams, e.g., streams 77 and 79, or a stream
from another source, to feed to a distillative reaction unit
processing the combined feeds.
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6. The process of clains 3 and 5 wherein the
distillation section (46) is disposed between the
upper nost reaction section (47) and the | ower reaction
section (45). The process of any preceding claim
wherein the distillative reaction system (10A, 40A)

i ncludes a gas stripping section (13) and/or a
distillation section (46), which include one or nore
trays Qlahmgki ng. The process of any preceding claim
wherein the distillative reaction system (10A)
includes a gas stripping section (13) and the_gaseou
hydr ocr bof greeess%r,thez:atalytm iseanedzationeka Parafiin

hydr ocd b ; ’ ks
ver ow the ZAEPATHMES OLpSHingarl oF mﬁ@%‘?ﬁ%‘é‘é&“"d

pPpLNg .S 3). 9. I
of any pr sdgw%sﬁm%lﬁtm@Pdcéin?E?ﬁﬁ‘ﬁ FReIng,
22; !|?uid po;}:on §23, 43) of the bottom stream (21
into an e uent. separ . [
the 1iquid pord) REOVigHIGH Bty ot Bystéi (T,
(21,41) is sepi)A) bavingo a first product (31, 35,
E-3) and a second product (32, 37, E-4); and,

i ntroduci ng the second product (32, 37, E-4), of e
ef fl uent separ at ofi)(30,uppe reacdiam segtion (Iagt ZYA]

ot ot “Loach SHHGUCRG b dast e catlpst dedpos
tioned at a op’por%’o‘n of the distillative re-
action system (10A, 40A), and
(ii) a reboiler (B) and/or gas stripping section
for vaporizing at least a portion (22, 42) of
a bottom stream (21, 41) by the reboiler
and/or the gas stripping section and return-
ing the vaporized portion (22, 42) of the bot-
tom stream to a bottom portion of the distil-

lative reaction system (10A, 40A);

b) introducing a hydrocarbon feed (F-1, F-2, F-
3, F-4) including at least one linear or mono-
branched Cs, CG' C7, C8' Cg, C10, and C11 par-
affin and a H, feed into the distillative reaction
system (10A, 40A) below the uppermost reac-
tion section (11. 47): and

c) removing an overhead product stream (24,
48) from a portion of the distillative reaction sys-
tem (10A, 40A) above the uppermost reaction
section (11, 47), without substantial reflux
meaning substantially none of the overhead
product stream (24, 48) is returned to the top
portion of the distillative reaction system (10A,
40A) nor is there any substantial cooling to

20 °



cause condensation and internal reflux nor any
substantial other liquid stream fed above said
uppermost reaction section (11, 47).

d) introducing the overhead product stream (24
48) into an effluent separator (25, 36, 50A),
wherein the overhead product stream (24, 48)
is separated into afirst effluent (26, 35, E-1) con-
taining the desired product and a second effluent
(27, 37, E-2) containing unconverted and/or par-
tially converted paraffins: and,

e) introducing the second effluent (27, 37, E-2)
of the effluent separator (25, 36, 50A) into the
distillative reaction system (10A, 40A) at a po-
sition below the uppermost reaction section (11,
47).

The process of claim 1 further including introducing
a gaseous reactant and/or stripping gas feed (F-1,
F-2, F-3, F-4), preferably H, into the distillative re-
action system (10A, 40A) at a position below the up-
permost reaction section (11, 47).

The process of any preceding claim. wherein the dis-
tillative reaction system (40A) includes a distillation
section (46).

The process of claim 3, wherein the distillative reac-
tion system, (40A) includes one or more side streams
~ (8-1) located at the distillation section (46).

The process of any preceding claim, wherein the dis-
tillative reaction system (40A) further includes a low-
erreaction section (45) including atleast one catalyst
bed.



The process of claims 3 and 5 wherein the distillation
section (46) is disposed between the uppermost re-
action section (47) and the lower reaction section
(45).

The process of any preceding claim, wherein the dis-
tillative reaction system (10A, 40A) includes a gas
stripping section (13) and/or a distillation section
(46), which include

one or more trays or packing.

The process of any preceding claim, wherein the dis-
tillative reaction system (10A) includes a gas strip-
ping section (13) and the gaseous hydrocarbon feed
F-1,F-2 is introduced in the distillative reaction sys-
tem (10A), at a position below the gas stripping sec-
tion (13).

The process of any preceding claim, further compris-
ing

introducing the liquid portion (23, 43) of the bottom
stream (21, 41) into an effluent separator (30, 36,
50B), wherein the liquid portion (23, 43) of the bottom
stream (21, 41) is separated into a first product (31,
35, E-3) and a second product (32, 37, E-4); and,
introducing the second product (32, 37, E-4) of the
effluent separator (30, 36, 50B) into the distillative
reaction system (10A, 40A,) at a position below the
uppermost reaction section (11, 47).
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