WD 2008/ 063584 PCT/ US2007/ 024120 NON- REFLUXI NG
REACTOR STRI PPER BACKGROUND 1. Field of the Invention
wQ 0@81$358he present invention relates to an app&Er/as2087/024120
for the catalytic distillation of organic conpounds,
nore particularly to a process for catalytically
treating a feed stream containing at |east one
or gani ¢ conNpNONIREFLUBINGREACTOR STRIAPER] 0002] The
use of a.catalyst in a distillation colunmm to

concurrently carry outgghgIEEUND €actions and
separate the reaction products has been practiced for

L Fleldogﬁ il rretOThls use of a catalytic distillation
or lends itself particularly mell for
reversible reactiaons in the i qui d phase
[0001] combi Ahe PEssentdnvegtipn relaesetordy aqmrews &rﬁh? %&talamc @istitlafion of
rreaction products from the reactants in the |iquid
organlcpcbameum;s foacpartadariyliost protess f@rvatabgichlly trgatingenfieed stream
b0|I|ng poi nt differences. Thus, the reverse reaction

containing a3 WAR RRYehnid éorhgoualiso useful for [iquid phase
reacti ons where one or nore conpounds produced causes

eal.mpact if it remains in the reaction
2 Bm*aﬁmﬁa%?h&f*herefore it is beneficial to renpbve such

conpongen |ckI fro €. reatlon m xt ure.
10002] Trer Sfg v olgr ittt EarsbBisorianer Brephutor B ST ot chemical
m xt ure ‘fromihe reactlon zone in catalytic
reactiongiagd iseaiati dre-ieactioapredustsdias been pre¢ticedl Jer spoledine. i Thieyse of a
of the: corrponent s are significantly different.
catalytitidiseiation dohiren adv@nlade itsafpdecdl@fseeié tbrireveasible reactions in the
significant extent by the return of the selected
liquid p‘ﬁQéEp AMRRbibidiion iNRefBaGE {oocfhlapﬁﬁarlﬁﬁoﬂ &f knbretiohPRoducts from
ractlonatlon returnlng hi gher vol at|I|ty conponents
acki

the reacltt Q%Fgllu |p?1?%;zb 64%8“% %{Sélﬁlfl? don W&lﬂ#lg%ﬁrppe% cgnt differences.

ThIS is especially the case when the relative
Thus, thegeyerps feastia s pumiessed: otirporenissiud fer liquiskehagg repcigons where one or

more compounds produced causes an adverse impact if it remains in the reaction mixture.
Therefore, it is beneficial to remove such components quickly from the reaction mixture.
[0003] The removal of selected components of the reaction mixture from the reaction
zone in catalytic distillation is rapid when the relative volatilities of the components 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 compoflents to the reaction zone, or by the reboiler returning lower volatility
components to the reaction zone. This is especially the case when the relative volatilities of the

components are close to 1.0.



1 WD 2008/ 063584 PCT/ US2007/ 024120 [0004] In an
exenpl ary application, increasingly stringent
WO e@aledssons Wil | put pressure on refiners toPCEIB087/024120
aromatics fromnotor fuels. Skeletal isonerization of
strai ght chain hydrocarbons into high-octane,
branched paraffins is an effective route to conpensate
[0004] f or t hrean e@chphary lappltcatiss andredsacsiysttihgent oepatatioas will put pressure
renoval . It is desirable to convert n-heptanes or
on reﬂn@ﬁﬁ@ TerRO RGO TR mdtbrl fSls] BkAedi fsoEriZadtion RF §t‘9£i Bidthain
7 paraffins, mhlch can be used to prOV|de good
ntrib t| on .to
hydrocaé@ i@ Hiki e, b @%9‘ PRFRE Faedfepnitiolie bR bmpensate for tre
oct ane nunber (RCRD or the C7 paraffins. Table 1
octane lggqusaq@atp@ YiBrarqup(ios renovat  Itas gesyabie ﬁ(p@@tﬁg@{t%l@eg,tpéies or mono-
112.1 177.59 2, 2-Di net hyl pentane 92.8 174.55
brancheﬁ,(Zb-n?airafﬁnhyitcpéhDatrébﬂtﬁclledl(‘i@a@cfﬁnss vauch ermttiepispd ot proeide good
80.8 186.92 2, 3-Dinethyl pentane 91.1 193.61

contribidioMab filyd RN AordfubQ4 FOPex agpE tThylchieyaan@ i1hdtrited $hé. rdskarch
3- Et hyl pentane 65.0 200.26 n-Heptane 0 209.17 [0005]

OCtaneWngPN)?%E@ a@ﬁhsOf n- hept ane has proven to be

or a nunber of reasons. First, the
volatility of the C7 |sonﬁé@ s close to that of
n- hept ane (see Table 1), ﬂg separation nore
difficult. Second,—conventional isaonerizatiao
catal ysts al so t eAdpiafe I8t | N|RON |B.P.,°F
2,2 3-Trimethylbutane | 112.1 | 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-Dimethylpentane | 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
[0005] However, isomerization of n-heptane has proven to be difficult for a number of

reasons. First, the volatility of the C; isomers is close to that of n-heptane (see Table 1), making
separation more difficult. Second, conventional 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.



undesi rabl e cracki ng of the C7 conmpounds. Wat is

needed is a distillative reaction system which
wEer@sioesss f ast er separati on and renoval of thePCEER208T024120

isonmers fromthe distillative reaction system vessel

2 WD 2008/ 063584 PCT/ US2007/ 024120 SUMVARY OF THE

I NVENTI ON [ 0006] A process for catalytically treating

a feed stream cGUMMARY G THEADVENEION gani c

conmpound is provided herein. The process conprises (a)

[0006] Pr oVi di fecds @ratajtbilY edtRRH feODstRUR (ﬁﬁﬁ‘talﬁﬁg hf@adbne organic
| east  an upper reaction section positioned at a top

compo@@b%movrl,(%g#gyeg? dJFIié 1')110{: ﬁéﬁﬁnge%g{i:)tpqgwd%ft(@%ﬂlgﬁge faction system
at least a portion of a hottom stream and returni n

having ptrgasy ap YPRS &BRCHOR F3EHAN BPSIHARCARS AAPTPRY be sk IBYS isagtion
portion of the distillative reaction system (b)

system amd & cabodemapdéor gos staippingiseadndor emporizmg @t tehg a portion of a bottom
distillative reaction system below the uppernost

stream 4RB&hirfing SRCTdpeizedpttion 60 the BB REeaN tO¥ BotRRRPortion of the
product stream froma portion of the distillative

dlStlllat[\%e}'ﬁ‘ctldtBH sé%%&rteg}% \ﬁ‘ﬁcﬁlg Gn 9P ?1[0'?35’& StFG%ﬁl tn’rootﬂe %Fsﬁilht‘ma reaction

[ ux r recc

t-containing streamor, f
system B i HES MRS e ien SIS Pl S PO %Pr?rﬁaadl Prpgijeg stream
the uppernost reaction section. Opti onal ly, a gaseous
from a pastien ahthefdissidlave eaehapenysisa abave Sgwpeermast waetim section without
distillative reaction system or bel ow the uppernost
substantiglaeflino or fegdlingrof[af0 prijdudin®npiniag siseaadvaietdigg ang bier compounds
prevents the return of high volatility conmponents to

that aretdﬁ@eéiﬁgl%rt%%trefﬂ%eﬁ' iatd @k uﬁﬁ‘b@m%ﬁ%idh@ﬁ s§c§f6§1' %tl@ﬁﬂl}t BQaseous
resul ting undesirable cracking of the desired

reactanp%%i yt?éam La gl? %’IHX&{CCQ% %ehﬁgtllfal?@% %a@t?c)n %{%ﬁ’lcéﬁbel&o ﬂle

ages SV ent appar ent
Wi th reference to the foll ow ng detal I ed description
uppermggt rgacieB|sgstiPlenbodi nent s and

[0007] The process advantageously prevents the return of high volatility components to
the uppermost portion of the reaction section and the resulting undesirable cracking of the
desired product.
[0008] Various other features, aspects, and advantages of the invention will become more
apparent with reference to the following detailed description of exemplary embodiments and
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Fig. 1 is a schematic process flow diagram of an exemplary embodiment of the

invention.



appended cl ai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0009] Fig. 1 is a schematic process flow di agram of
W@ro0gnedspd ary enbodi ment of the invention. 3 REX/US2007/024120

2008/ 063584 PCT/ US2007/024120 [0010] Fig. 1 Ais a
schematic process flow di agram of anot her exenplary
enbodi nrent of the invention. [0011] Fig. 1 Bis a

[0010] schenttg. ¢ Aps aGelssndtic pro@dssaliswa diagtanaobdirotiter exemplbsr gmbodiment of
enbodi nent of the invention. [0012] Fig. 2 is a

the invetidgmat i ¢ process fl ow di agram of yet anot her
exenpl ary enbodi nent of the inventi on [0013] Fi g 3

is a tic.process flo ramo

10011] o 13 Bt SeEE Proseos i PRGEAT GinotiebsicafP iy bggiment of
IS a schematic process flow d| agram of anot her

the me‘éU(‘@le ary enbodi nent of the invention. [0015] Fig. 4
is a schematic process flow diagram of yet still

[0012] anot hérg. @xeapthematic prisesti firewntiagfant dieyet ancthidri eaamp[aBdrGbodiment
Fig. 4Ais a schematic process flow di agram of anot her

of the ifve@iiBh.ary embodi ment of the invention. [0017] Fig. 4B
is a schematic process flow di agram of anot her

[0013] exen‘pk;%ng i ?p&%hqﬁggro%e§sl O*ngagl‘é%”&‘ s??i a;}lé&lgé%lo tnﬁg%y e?nbodiment

roc w

) ar errbodl ment
of the mvenggn. y

[0014] Fig. 3A is a schematic process flow diagram of another exemplary embodiment of
the invention.

[0015] Fig. 4 is a schematic process flow diagram of yet still another exemplary
embodiment of the invention.

[0016] Fig. 4A is a schematic process flow diagram of another exemplary embodiment of
the invention.

[0017] Fig. 4B is a schematic process flow diagram of another exemplary embodiment of
the invention.

[0018] Fig. 5 is a schematic process flow diagram of yet another exemplary embodiment
of the invention.

[0019] Fig. 6 is a schematic process flow diagram of still another exemplary embodiment
of the invention.

[0020] Fig. 6A is a schematic process flow diagram of yet still another exemplary

embodiment of the invention.



of the invention. [0019] Fig. 6 is a schematic process

flow di agram of still another exenplary enbodi nent of
w0 b@sioessent i on. [ 0020] Fig. 6A is a schenatic PCDUS2E7/024120
flow di agram of yet still another exenplary

enbodi nent of the invention. 4 WO 2008/ 063584
PCT/ US2007/ 024120 [0021] Fig. 7 is a schematic
[0021] pr oce§w. 7linavschieagtiapraetssyfiiiw diagtahest yex empharexemplary embodiment
enbodi nrent of the invention. DETAILED DESCRI PTI ON OF
of the iSENFLARY EMBODI MENTS [0022] In the description
below, simlar nunerals indicate simlar features of
the invention. [0023] In accordance with an exenplary
enbodi nent of the invention, a process for
cataIBticaII treating a feed stream containing at
| east DEAAIBERAAESCRETI O AT iEsX VB ARSIENH QIRIMENTS
conprises providing a distillative reaction system
[0022] havi nén thedesceipiion bslewt siomlapositiabnedicat semitappeatyges of tha
of the distillative reaction systemand a reboiler
inventigind/ or gas stripping section for vaporizing at | east
a portion of a bottom stream and returning the
vapor i ' : t: hot
[0023] FEPYT WERSoRARGS Gl Bt ol B/ AL ST e iRy bR d Bbess fo
. ntroducin n.organic.feed stream into the . ) .
Catalﬁl%ﬂq@ttfﬁlaﬂﬂg iag%e STSRTCOREINY A eashPRRTBHUC GYPReYRgds provided which
reaction section, optionally introducing a gaseous
comprigeg aeavahing p distillgt yergastiontsystemeiagingta reaction gectioapositioned at a top
system bel ow t he uppernost portion of the reaction
portion € el distillacine raaetionys e naandayviebbigar dngdon gascstrigtin g soetibn fon
a portion of the distillative reaction system above
vaporizidet 1@8CE oS 6£4 bV ind Rirknb Mgk FPYrissosradt bfthe bottom

portion of the overhead product stfeam or any ot her
stream tloi a uc;t%ms I‘::)(gl‘%gll:ln o% H‘n%tdisrﬁillgg\t/e rregcct}/o%l s%stterrﬁ?inqr% h&ﬁg af {)roggxgl%tfged stream
into the distillative reaction system below the uppermost reaction section, optionally introducing
a gaseous reactant feed stream into the distillative reaction system below the uppermost portion
of the reaction section, and removing an overhead product stream from a portion of the
distillative reaction system above the reaction section without refluxing any substantial portion
of the overhead product stream or any other liquid stream that might recycle the desired products
or feeding any other compounds that are undesired to be refluxed into the uppermost portion of
the reaction section.
[0024] Referring now to the process flow diagram of FIG. 1, an exemplary 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



or feeding any other conpounds that are undesired to
be refluxed into the uppernost portion of the

WO 2@8063584 secti on. [0024] Referring now to thePQr/O8M8%024120
flow diagramof FIG 1, an exenplary enbodi nent of
the invention includes system 101 conprising a
distillative reaction system10 for the isonerization

11 withht afy shsﬁmtla@f@lu&@ba% th® reatisn bdctiad il YeTheaattiasesiiGit Mncludes
10 includes a reaction section 5 WO 2008/ 063584

4024120 11 without any substantial reflux
atkmﬁgﬁgéﬁggﬁg%reactlon section 11. The reaction section 11
i nclu e cat [ 0025] Suitabl.e
100251 ¢ ot 1 §ERIF EFaIFHF SordRE Pty ispliFian can o ary HERySnal catalyss
conventional catalysts known in the art mhlch are
known gyyje aps pyhaeheare @ppropdatg oy the desied seactan. Feyrexamplepp asefyl catalyst
useful catalyst for isonerization of a paraffin
for isonowizagepoiwgarb fintdoerefppndutcathRIidrRAMR2- R3  wherein R, is
a metal, nmetal alloy, or binetallic system R2 is any
nmetal dopant; R3 is a ”HKQLMR R.Oxi de or m xture of

any netallic oxide; R4 is N%CM S04-2 or P04-3
n I ac
wherelr}algb eabm?talz me%al%\ll tog i% rx?talfll]p s¥ nl?ﬁlls %H?Rle Oal %nst’ e%3 1S a dnetalhc
described in 767,85 entire

oxide of pytusst s agy Hwﬁfilléﬁoéﬂfi% leé éN‘Be M@% Sﬁ)ér @r Roby and x is 3 or 3, or any

reference. [0026] The catal yst may be in any suitable
fractionhbmumisar¢herelstwesn ek catplyktl afitlsis typiengdisclossdtand dlasabed in U.S. Patent
spheres, and the |like. In accordance with an exenpl ary

No. 6,76TBodlithegitirotortbrds bNwhithiaincorpbRitdddendily by réfe@dntd) t he
reaction section 11 is a fixed bed of catal yst in

[0026] di St ghggétg snﬁ mlgﬁg suita #«?%su@h ﬁ%&{e@rﬂ%ﬂ@tsfﬁﬁﬁ

i nclu t one’paraffin capa

rizati ntroduced .jnto the, di st ative
cxtrudaleS v, @giﬁ%ﬁaofnmor 88 PP LR b Reh T t pvention
hydrocarbon feed including at |east one paraffin can
the catahyst bert inghieiecagtiomiestiemel iiashiyed)bed jof eatplystdn idisillative “packaging”.

[0027] A hydrocarbon feed including at least one paraffin capable of isomerization is
introduced into the distillative 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, Cq, C7, Cg, and/or
Cy, Cio, C1 normal or mono-substituted paraffins in this example of isomerization to obtain
octane contribution for motor fuels.

[0028] In the isomerization example, a gaseous reactant feed H, (which may also include
other constituents), which also serves as a stripping gas, is introduced into the distillative

reaction system 10 via feed stream F-2 and/or F-1.



system 10 as a liquid and/or vapor. The paraffin may
be selected fromthe group consisting of n- heptane,
wWQ@2008063584 hexane, 3-nethyl hexane, 3-ethyl penPErES2007/024120

any of the C5, C6, C7, C8, and/or C9, C o, C,, nornmm

or nono-substituted paraffins in this exanple of

i sonerization to obtain octane contribution for notor

[0029] f uel s A hd@ABYtrdam 2 1his drsanetf iazawerqorsocasighedisallgaseaeacsion system

reactant feed H2 (which may al so include other

10 and SRES & FBBNESB whbhiEht 18dsB 8 pSiiod @% tiRDoRomt dirlePRi 1§ JaiZed and
is introduced into the distillative reaction system

comed MBS Fbsiohuf b RO 25§

. off a lower portion of the djistillative reaction
portion of e hRiONOStEAR HRRY %drawel@gtw lgugvigein at |east a
portion of the bottomstreamis vaporized and
[0030] r et ur Aecbvethead str¢apwe4 isplsawin off thud top Iperteiingfithe distiNagive reaction
reaction system 10 via |ine 22. An unvapori zed

system POT.t HoWe@dr, thBe iDab telixsifMaga subdlantialypdeBortls overtzhll s@Sam 24. That
liquid via line 23. [0030] An overhead stream?24 is

is, In orBE AWV O i d:eink AR BAF Jﬂ.tHé"hi%flert\J?)?atﬁiiitifléslhje@yo\gﬁ)c/t@?ﬁﬁttb nimize

system 101. HoWever, there~is no reflux o

ubstantial portion .of qverhead,stream 24, That is,
any unde PR e fopsh s crof Riedhii SoEC BiokBopteiputARpan ot he
vol atility desired products, and to mnimze any
overheadriream 24 eetwragd tq Ha dop & the distlabrireastion fysiere nereisitheseg any
product, substantially none of the overhead stream 24
substantisl aoeting techus@cdndengatpn arfid inkeenalireflix datany subsemati ather liquid
systemnor is there any substantial cooling to cause

stream fe@NHERSRhERh RBGod NE BY @by 1haf WoXid Rlise3Biu:s 8Bk A8 tedbtion section
other liquid streamfed above reaction section 11 in

11 a way that woul d cause reflux down into reaction
" section 11. [0031] The isonerization process

DT VR TR TR i s

i soheptanes are further isonerized to di- and
mono-branched isoheptanes. The mono-branched isoheptanes are further isomerized to di- and
tri-branched C; paraffins.
[0032] By way of example, the feed stream at F-1 and/or F-2 is n-heptane (plus
accompanying compounds). 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 as n-
heptane or heavier (e.g., dimethyl cyclopentanes, methyl cyclohexane, toluene, C8+
hydrocarbons), plus an amount of hydrocarbons a little lighter than n-heptane (e.g., methyl
hexanes). The reboiler returns stream 22 with the lighter compounds in stream 21 (i.e., the

dimethyl cyclopentanes, methyl hexanes and lighter) including as much of the n-heptane as

desired (a higher percentage being returned if the reboiling is increased), while sending away the



tri-branched C7 paraffins. [0032] By way of exanple,
the feed streamat F-1 and/or F-2 is n-heptane (plus
W@e@WemEsd/ i Nng conpounds). The bottom stream 21PCHOSA0TIB24120

unreacted n-heptane plus a very small anount of heavy
reacti on by-products plus any feed conpounds that were

as heavy as n- heptane or heavier (e.g., dinethyl

heaviescyorhppeds angsamist [Stteany2d iabiedesn®mpoahdeivayieChin n-heptane (heavy

hydr ocar bons), plus an amount of hydrocarbons a little

reactior] B)gﬁ;oﬁﬁctts hegwHyahrBiRAE t&lﬁelge me'ffﬁll Byélohetiﬁff@nﬁfrﬁe aml&\ft of

r eboi |l er returns stream 2 the I'i ght ér conpounds
2 . t
heptafofl PR ablowfied m%ﬁﬂ&%%??&?ﬁ%é B BRE B
n-heptane as desired (a_ hi ercentage bei ng

cyclopeﬁ@pesﬁn@om FXUERS of o E%ahr?b?gl” rerc1 3epukyave ggol f@% apistrrgm 22
away the 7 WD 2008/ 063584 PCT/ US2007/ 024120 heavi est

return atlafpean 8 1 ito thetdisdlati 2SreaSGianesyste @131 0. ridied ghéestommpmuumds travel up
heavi er than n-heptane (heavy reaction by-products,

the distilRBtY EHa0G@RT HeREm 10 fldIene, thibh Yireaay 24;qhieXiddMedes tisOmBidual H,,
anmount of n-heptane and even sone anount of nethyl

light cratl:?é?gﬁﬁiu&t@g}gr @Wl %H@w@%an?é) nes vl isopa Bafﬁ{l$' (including the most

pent a extrene "fotal
eam 23 cou d stre
desired G SOnERpEodyCls e}I 2Eh SO A SRy L orthe
10. The lightest conmpounds travel up the distillative
distillativggeadtion sksfemd M, 2Oy argntaagvehexsne gz nad aydahexang, lus some
i ncludes the residual H2, [|ight cracked products
amount (o iietigyl ihkyanes Gamarethyd pentasodnd dimedhyl Sridpénianeg)andtfénsdme n-
(including the nost desired multi-isoheptane

heptaneP rlpgéﬁq;esseeﬂ"h’oﬁﬂh@[)&h%g Welts fRedia T8V R COYasdtids M 2,3-
the top of the disti atlve reaction system 10), any

. nt a xane e and cycl ohexane, plus
dlmeth}g% ane (ﬁ%ilﬁ eﬁe“flﬂly? eé‘% e(and et hyl pentane and

di met hyl cycl opent anes) .and even sone_n- heptane.
[0033] can bE2gwieg ouf ”qui’éer’ééﬁ“l’l} PIgCss8ithd §15F111%ttV€de@°ﬁ‘°1Tz§bflt@n fithout
for C7 paraffins that 2,3- dinmethyl pentane distills
substantiaglgeflive of thi oherdearepragiidiox ameother liquid stream that might recycle the
desired products or any other compounds that are undesired to be refluxed, removes the products
quickly, thereby preventing substantial undesirable cracking. While it may be desirable to return
a portion of the products of the first reaction step (n-paraffin to mono-branched isoparaffins), this
process provides better results for the second step (mono-branched to di- and tri-branched
compounds), than if refluxing is performed.
[0034] Additionally, uncoupling the reaction section from an overhead reflux allows
more flexibility to optimize the reaction conditions. For example, in a conventional process with

both reflux and reboil, the percent of vaporization of the mixture in the heart of a fractionation

column would be limited to the relatively narrow range that is inherent for the fractionation



[0033] Carrying out the isonerization process in a
distillative reaction systemw thout substantia
WO 2G0B0s3584 t he over head product or any ot her |PQUUS2007/024120

streamthat mght recycle the desired products or any
ot her conpounds that are undesired to be refl uxed,
renoves the products quickly, thereby preventing

functios ulabb@riiob@l Operagsi 6 fxht presém dhvieAgon, WitHoat substanyalReflux, can be
desirable to return a portion of the products of the

carried bif ®tny @%ﬂrizgponc'fe@@l £.9- R%:ab 0%, 4, %th@ﬁ%ﬁ&%tlon level, e.g.

|soparaf |ns focess prOVI etter resul

0 t he second ste no- br d,t
70% to 185/ B?Ibplrgﬁlé‘% lmgl(:)%g a‘%ings)n rets“lgﬁqc?qeet Ib E?)‘ (gilil)ﬁ% (?}glamlc benefits and
formed. [0034] Addltlonally, uncoupllng t he
(b) helghéeaéd Fr@ﬁsfgre(tftth@hlghero\m ity cenprigatsies). the rpdushésohpripts isomers)
flexibility to optim ze the reaction conditions. For
into theexpomplase amd @utod theanidtonabngr Deelssevwdihtilith cdfmpowdnitule.g., the feed
and reboil, the percent of vaporization of the m xture

n- heptahéb Beb6mB @fﬁfré c&ceRtrdtb@RE theNghid PRaseS @rﬁﬁéﬂﬂnﬁ@%ﬂeg’&lon rather than
limted to the relatively narrow range that

£ th [
that of%%fgaé%ﬂ%ﬁ&ﬂ%%%ﬁ% R Phe H8 i A aﬁl%wof
present invention, W thout substantjal ref] ux,
hydrodm@mleadlryradgantagﬁouaﬂprawg%%ws?rzraﬁqt@ﬁ) felaje o @ qglescefbwed phase
to 80% and, at the high vaporization level, e.g. 70%
system tloe ®0Hhanced npgse triankden bepw esnghie hewid and waposphases andialse within the
both (a) hydrodynam c benefits and (b) hei ghtened
liquid phasIs/fhe sodng Mixihg eluesd byotha thirbiiledceC OTRABANILE codifons such as
t he product i|soheptane isoners) into the vapor phase
pressur@énPtthtud, rdthfof” (ﬁﬁ&jéhtoﬂaeavsogt% cahlisol B V@Elm\{iéd%'tﬁduk Being
conponents (e g., the feed n-heptane) becone nore
the |iquid phase, enhancing their
constraff @R BIER M welhidrdf o e 0 Fhe lgher vl ati 11ty
conmponents.. A m xed phase systemw th high baili IS
[0035] hydr odyisEndively) 35 shevRi Bige béssyemw?dlélglug@sf%wwatwe reaction
reaction) relative to a quiescent m xed phase system
system di0& whoclepdraessexh gassippirgsteon b indemioftrétwiler Bui d and
vapor phases and also within the |I|iquid phase by the

[0036] St I oNFh&kt¥ipplgGactiRd 3tay Meluds bReIbEeN6R: trald SudteRWubBR cap trays,
conditions such as

sieve trays and the like. Suitable trays for distillation columns are well known in the art and can
be employed in the invention. Alternatively, the stripping section 13 may be a bed packed with
inert material such as ceramics or metal rings, saddles, pellets, structured packing, etc.

[0037] Stripping gas is introduced into the distillative reaction system 10A via feed
stream F-2, with possible additional gas via feed stream F-1. A gaseous reactant feed may be

introduced into the distillative reaction system 10A at one or more locations via feed stream F-2

and/or F-1. Preferably, substantially all of, or at least a portion of, the gaseous reactant feed is



pressure, tenperature, ratio of different feeds, etc.
can al so be optim zed wthout being constrained to
woraiosheIske distillation conditions. [0035] PCT/US2007/024120
Alternatively, as shown in Fig. IA system 102
includes a distillative reaction system| QA which
possesses a gas stripping section 13 in |ieu of
introdudedliaiol the diStill§tDRI6ctibhsysérhilpAi adg beaehipdrtichoybelow, the
i nclude one or nore trays such as bubble cap trays,
strippin 's@éfﬁ)nt 1r36\¥§'u1?€ﬁgntapg s rig?)ﬁlg vé%' b{ @Rl s &Y %}ﬂﬁhfd?eftlon reactant
'ati on col ums knomn in the art can
be e | oyed in the |nve . atlve the
[0038] o r E@nﬁ 47 et i SonsPRrelyed dRiamb ok asd sl one ParaiGy
material such as ceramics or netal rin saddl es,
hydrocasieen, ét itrodeqeddrtartridiplildativageactor sysmois(%} vz feppprasm Fdsand/or F-
is introduced into the distillative reaction system
2. All dr®Artvom off dechydsddaskmim fEedstream(d) cpobes inloduded dntoi thedilsti e s/e
via feed streamF-1. A gaseous reactant feed nmay be

reactior s’}fsfe%j veLd: the ttdb 6th %eﬂivsﬁ ok H @Ak &die %@&hb&’ﬂé%é’@tfoﬁmﬂ e preferred
one or nDre | ocati ons V|a feed stream

posiionGeyey i Rgfo el reBLBRHET ot tisRon sy wEru RSB, T feca

2008/063584 PCT/ US2007/ 024120 introduced into the
stream (g ks jang §t3 can hedptroqussd ag Hgwds) and/ert vaRoKsk t om porti on

of, or below, the stripping section 13 to function as
[0039] a str Dppomglygside siscamek), natsshawnj cmrberiseditol dyaw rod el eoted

[ 0038] One or nore hydrocarbon feed stream i ncluding

hydroca@bor @ﬁﬁﬁon@ﬂt@s)rrwr@ﬁfel distiliayioé Raetda0dysteins1 0Lt OsBsaRsh Subh 8s the top,
the distillative reaction system | QA via feed stream

nﬁdmegﬁﬂdﬁ&ﬁﬁﬁﬁofﬁ ﬁ”né%%‘pf portions of the hydrocarbon

treamn e introduced into the distillative

[0040] 17551 ROBriE ﬁoefﬁ%lwgm% el s 3 ?ﬂ%thgrfeé%vﬂag% emBodifient, system

. position(s) of the hydrocarbon feed strea depends

103 inclydes ditiljasiverenstipn system dQAWilna stipring seggiond raggﬁl(sg)ha;:a 1eboiler

and F-2 can be introduced as liquid(s) and/or
B. vapor (s). [0039] Optionally, side strean(s), not

shown, can be used to draw off sel ected
[0041] Referring to Fig. 2, in accordance with yet another exemplary embodiment,
system 104 includes distillative reaction system 10A with a stripping section 13 and/or a reboiler
B (like any of systems 101 - 103), and further includes an overhead effluent separator 25 from
which a first effluent 26 and a second effluent 27 are drawn off. The overhead stream 24 from
the distillative reaction system 10A is sent to the overhead effluent separator 25 without any
substantial reflux above the reaction section 11. The overhead effluent separator 25, as well as
any of the effluent separators described below, can be a distillation column, molecular sieve, etc.

The first effluent 26 contains the desired product. The second effluent 27 contains unconverted

and/or partially converted paraffins. It is drawn off from the overhead effluent separator 25 and
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hydr ocar bon conponent (s) fromthe distillative
reaction system | QA at a position such as the top,
worR@diessand/ or bottom of stripping zone 13. [ 0RPED{S2007/024120
Referring to Fig. 1B, in accordance w th another
exenpl ary enbodi nent, system 103 incl udes
distillative reaction system| OA with a stripping
returned @cthe distill3tivndaaloncyftas QA dbedatrearB F- [, ®@%1] reaction section 11.
Referring to Fig. 2, in accordance with yet another
Altemaﬁ%&?ﬂh@@éfcoﬁﬂgﬁﬁieﬁ?ﬁ is retatRi M £0d stkdd®l PSR an F-3 (separate from
lative reaction system I OQA with a stripping
other fe @@t' on 13 and/or a reboiler B (like any of systens
¥ 103), and further includes an overhead effl uent
separator 25 from which a first effluent 26 an
[0042] secondsehowiinkign: inre aleraghyegmbodiment gysieRe 1§9hué%ﬁﬁlstlllatwe
24 from the distillative reaction system 10A is sent
reactiort gystehe 1 @ ewitle a dtrgpingusectionsiSpaxiatr arrelzblenBtand weithaorywithout
substantial reflux above the reaction section 11. The

overhe@%ENGR et ftb BNk GRRbASRIen®OL0133 0WR lahd &fthe it Ides hktther
ef fl uent separators descrl bed bel ow, can be a

I .
(bottomj Fﬁdenn?é)ﬁ%%fcj% et o lsf uxleg&l 'Bg\ylg aturgz{rﬁ 2%?&% gé%c%rgtefﬂuent

contai ns desire
ef fl.uent 27_cont ai ns unconverte an partially .
separatqrgi\ B ides PAISHEIRA 31jandjage ?/1 G fiwiee Byt Ad dglow-
ef fl uent separator 25 and 10 WO 2008/ 063584

volatilitpdayduseice bypolugirompenndsibar regd tdee plirged. Thatseapad effluent 32
reaction system 10A via feed stream F-1, bel ow

containé Ractblanliseohipoind(d) thatilré ssught iovied recyclddefos RetBereaction and are
effluent 27 is returned via feed streamF-2 or an F-3

returned §)etH§H%hﬁatwquﬁctfaht%%teﬁﬂ@g‘s\)la FL OQfizdr 78 (§hevnsy.n Fig.

In an alternative enbod | ment syst em 105 i ncl udes

dlstl atl 10A, . Wi stri n
10043] Secy 1 MiPrsteSring 7k PSRl iduodt dst BT fep Bl Hstem 108,
over head effluent separator 25 (like any of systens
reboileriyand asmgle, camined effiluent separaisSd- Boroneer alk qfd)(vlemd stream 24

ef fl uent separator 30 connected to the reboiler B via
from the tirse HamZ3eacTioa spaitmdAednidiboginm stream 23 from the reboiler B are fed

separately to effluent separator 36 and/or combined into stream 34 which is fed into effluent
separator 36. A first effluent 35 from effluent separatdr 36 1s sent to further processing. A
second effluent 37 from effluent separator 36 is returned to the distillative reaction system 10A
via F-1 and/or F-2 (or F-3).

[0044] Referring now to Fig. 4, a process flow diagram for the isomerization of at least
one paraffin depicts system 107 including a distillative reaction system 40 having an uppermost
reaction section 47 and a lower reaction section 45. Each of the reaction sections 45 and 47

include at least one catalyst bed.
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separator 30 includes a first effluent 31 and a second
effluent 32. The first effluent 31 is low volatility
wo e@d/o6dsed or byproduct conpounds that need to PE&I/US2007/024120

purged. The second effluent 32 contains

| ow-vol atility conmpound(s) that are sought to be

recycled for further reaction and are returned to the
[0045] di st i Bligdble/ eatalgsis thHaoCanshesdngptoyddAn thia exendpladydbhtbodfméht have been

(or an F-3). [0043] Now referring to Fig. 3A, system

descrlbécplgéréﬂ%d’bge% HStdanb itk %n&tﬁ@rcéxe glﬁ%’ ShBHAi 24y, the catalyst bed in

reboiler B, and a single, nbi ne fluent séparat or

f f,romt,
reactionyegif 14,08 Phistpist b§§gf S I8 RO el e hepatalysts
fromthe reboiler B are fed separately to effl uent
for the efaF gose) bsds By P thecwmsidiarny hebifeeream 34 which is
fed into effluent separator 36. A first effluent 35
[0046] f r om €h¢ Hisehativeepatiat oyst@6 40 snayefntth¢ronéludd ddistillation section 46
processing. A second effluent 37 fromeffl uent

betweerP RAHGH REticHs 455andet7urmedidtiPatibiesediisn 46 Al iivgudeadetor ibre trays
system 10A via F-1 and/or F-2 (or F-3). [0044]

such as Bﬁgtﬁé ga rkog\fegzé)trg}ys%ndz%hel ke | E)Pﬁa%ﬁﬁlgf Jae 91 ngglgfg t@egfs or packing

zation one ara
i ncluding a disti IIatlve reac on,. S)
that maj;§s Fw@%ﬁg HERSY 36,20 AR nAEking biad ip A cap %ﬁdh%@swéumn that
reacti on section 45. Each of the reaction sections 45
are welldingwaizin thayat.udéemptiyedndhere geuld de ap yastillpen septiondp between the
2008/ 063584 PCT/ US2007/ 024120 [0045] Suitable
reactiorcstadnsAssandhidt can be enpl oyed in this exenplary
enbodi nent have been descri bed herei nabove. In

[0047] accor @%&Fstﬂaﬁﬂn@l‘ﬂ@fn@eﬁ 1A% hafay e [fq{;h‘iiédﬂ:‘c@& intd iR dlstlllatlve
cat al yst bed reaction section 45 and/or 47 is

reactw%sgfm@(f@a‘ffe s%e%‘@?m}o'f%ﬁﬁ oty FerkE WA RE: uflectine

@ﬁpbe different. 0046 The distillative reactian
dlstlllatwgﬁ ROy @@P?We@lstﬂu?@pa dectigndds Feed B2 mightbetntrgduced into

46 between reaction sections 45 and 47. The
distillatdiegedckibasystem 6 belown o8t anmydpiomt loti déistolietion sedtmnetGthuaysove

reaction section 45. Feeds F-3 and F-4 might be introduced into the distillative reaction system
40 below reaction section 45. In a preferred embodiment, the feed stream is introduced into the
distillative reaction system 40 via F-1 and/or F-2, the lower reaction section 45 is a first-stage
reactor, and the upper reaction section 47 is a second-stage reactor. The feed stream including
the at least one paraffin is introduced into the distillative reaction system 40 as a liquid and/or
vapor.

[0048] Optionally, one or more side stream S-1 can be used to draw off a desired
product, or purge compound(s) that might otherwise accumulate in this or an adjacent zone, from

the distillation section 46 of the distillative reaction system 40.
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such as bubble cap trays, sieve trays and the |ike, or

packi ng. Further, suitable trays or packing that may
Whe008/pd5e4ed herein are any trays or packi ng uBEHUB290Z024120

catalytic distillation columm that are well known in

the art. Alternatively, there could be no distillation

section 46 between the reaction sections 45 and 47.

[0049] [ 0047} AséRRdeftdneafRanngldis sﬁ@ppaﬁg tRasIntROecadan@ithe distillative
|s |ntroduced into the distillative reaction system

reactiort: s%hf" ﬁq”e&fgél%gﬁ? E 1'1’2 f %md}% ?@nﬂ/ aoﬁrst': réfenF S%ngdﬂnent the

be i ntrodu IntO IStI ative reactlon SyS em
distill t d F-
gascous rﬁ%%ﬁ&ﬁ&%{*?#@& e i 8 4iSat S e Spfrlud Htg 125 andvor -4

bel ow, or at a m dpoint of, distillation section 46

and in asigeonghirpterred sabefignens siadi-dAnd(sr Feewih apaddiapel pmount via F-1
m ght be introduced into the distillative reaction

and/or Bstem 40 bel ow reaction section 45. In a preferred
enbodi nent, the feed streamis introduced into the

[0050] di sti Al lﬁitﬂo\/@stfe%ﬁﬁtll QRIrSyS6 & NIdFer\Potidrr df tBO@s@Native Zeaction system
the lower reaction section 45 is a first-stage

40 and ge%??ot ep I[G’b ﬂ&q?w wﬁgr #P qulﬁg %f g)%ttﬁ T eiﬁjegrﬂ }Zzt?gﬁzgd ar%dhretumed to

reac ami1nc

at Ieast .paraffin js introduce

the lowg; Rariipn aﬁ%e 318533%‘661 ISRCUOPSY R AD Vagling 1@- q/ml &:}n‘éarP&Pé?d portion of the
vapor. [0048] tionally, one or nore side stream S-|

bottom staganbél issdrawn ofichsaiquid via lidedBred product, or purge
conpound(s) that m ght otherw se accunulate in this or

[0051] an adAaGRBthed®ftesant 4D draivigofiagbp pbidibh 0N tHeakdtilRAvdeabion
the distillative reaction system 40. 12 WO 2008/ 063584

system EWM%%QQZ&%A’ 18Qe 10 Ot Qhe vsg)gése W&d%@t@%@ﬂhllé taﬁf #fesirable

or stri gas is intr uéed into

istillative Sy.st em stream F-.1,.
feactww:ez% - cpacking Syt anﬁﬁiy Ao T Neneat st 3 Oér?Bisam?éHﬂ"“d stream
gaseous reactant streamis |ntroduced into th
that mlght é@qymeahc? Jesired araduets o8 Y eiheuepnytoyngs t@a%ﬁﬁapmesnefhto be refluxed,

and in a second preferred enbodi nent via F-3 and/or
is returrfed4o tiwi top partioaddithd distdlatizerpeantionsyatel 40 above upper reaction section

47, nor is there any substantial cooling to cause condensation and internal reflux nor any
substantial other liquid stream fed above reaction section 47 in a way that would cause reflux
down into reaction section 47.

[0052] In one embodiment, an isomerization process utilizing system 107 typically
converts a paraffin, such as n-heptane, to mono-branched isoheptanes (plus some additional
isomers) in reaction section 45, and then further isomerizes the monobranched isoheptanes to di-
and tri-branched C; paraffins in reaction section 47. Processing paraffin(s) in a distillative

reaction system without substantial reflux of the overhead allows for quickly removing the
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and/or F-2. [0050] A bottomstream4l is drawn off a
| ower portion of the distillative reaction system 40
W@pes9eas84 t 0 a reboiler B wherein a portion of P€TES2007/024120

bottom streamis vaporized and returned to the | ower
portion of the distillative reaction system40 via

line 42. An unvapori zed portion of the bottom stream

product4iorh Sheddigtiutiot Feadtiorisystes] iteryt yeminimezidSany[ dsifabAcracking of the

overhead stream 48 is drawn off a top portion of the

productg,i e%f)éd Alﬂl th¥ ?inﬁleﬁfbtsf @&neﬁi’eﬁtaﬁmh ew&&ﬁ %ﬁ?ﬁﬁfﬁﬂsal l'y no

In othér words, 1n orde m ni nze any
undes abI r.a ng, stantial | .
[0053] pone fa%ﬁﬁ% AP U P Pdegﬂvtfikaﬁ%?r%f% tem 40 with
stream, that m recycle the desired products or any

two reagfiqiesecigifrand taﬁlatretmﬂ@r Briikasystemn 1Q7)pindradsa hpgag oveihgad

returned to the top portion of the distillative
effluentrseparhioo H0 Aymy mm iy sedftfivent ) pad arseaotdiedfluene £ dhe odathead stream
nor is there any substantial cooling to cause

48 fronCBARANANVORa@M syfERr40ak sérRtd the NBheaN¥lusHREpRMbE 8OA. The
other liquid stream fed above reaction section 47 in a

first efﬁﬂ%}{ P@&nﬁ}gyt}%é%%)&f L&fdux down into reaction

sec one enbodi nent, an isonerization

| 107
0054 105 T AR SA T HPL DSOS 5 pratins

. [ soheFt anes (plus sonme additional isomers) in
It is drapiaandt rom the everbepdsgiluent genaraser $04¥ antnetureeshie the distildteve reaction
nonobr anched i soheptanes to di and tri-branched C7

system pawafF-i NB-2| B-Iradtirifof section 47. Processing
paraffin(s) in a di stillative reaction system w thout

[0055] SUDSt Rty ékerﬁﬁgl UKo OB L gae&vl%@ *?S&Qdeé'dhs%\rﬁuv@xfea&wn%@k%m 40A,
renovi ng the ZdO /063584 PCT/ US2007/ 02412

. f b

it o AR B B bLbTL F s TR ”%bé)a*aa{lﬁ Mustated
especially the final, nost isonerized and hig

as a botggup aﬁalla%)psgﬁtm #heO Pligol ) sidgwrerm el andigr X qﬂpd)e uggd to draw

system 108 includes distillative reaction system 40
off fronwalidve or below the lower reaction section 45 component(s) that need purging as

product(s) or in order to avoid building up.

[0056] Fig. 5 is a schematic process flow diagram of yet another exemplary embodiment
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 reboiler B. System 110 also
includes effluent separators 50A and 50B. The relationship of overhead effluent separator S0A
and distillative reaction system 40A is similar to that discussed hereinabove with respect to Fig.
4A (system 108) and will not be repeated here.

[0057] In system 110, the liquid stream 43 from reboiler B of distillative reaction system

40A, is introduced into bottom effluent separator S0B, which has a first effluent E3 and a second
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two reaction sections 45 and 47 and reboiler B (like

system 107), and al so has an overhead effluent
waepanedser 50A having a first effluent El and BCHES®NT024120

effluent E2. The overhead stream 48 fromthe

distillative reaction system40 is sent to the

overhead effluent separator 50A. The first effluent

effluentE4. CDind Gisnsfflubg Beis ilsvedokitiduetd ald&SAprotet agneds that need to
ef fluent E2 contains unconverted and/or partially

be purgb® M, E&Qld@ﬁ@érft EASF the dffthéht g%r% oo I?OCB e volﬁtlhty

overhead effluent separator retur ned t 0
illative r tion st 40 via F- .1
compo%qgs}t) 6}}at preSoU Flbtgg %f rqﬁé/weai reflﬂbgdechoglagd alﬁéetug‘i;:gtt% %e distillative
109 includes distillative reaction system40A, with

reaction systere4RA VB -4l Brind®r&rdl 47, and with gas

stripping in lieu of the reboiler 41, illustrated as
[0058] a bot Refardighow taFigo6, systeini Idn idshowdepmaahgd yaphsliadato a plurality
stream S-1 and/or S-2 can be used to draw off from

of consREMS h%in%’ lravert B8iln@ e g el GRE Fsbﬁl@n?nﬁ%%h@ﬁr ﬁ‘lgre of the constituents
Corrponent t hat ne€d purgi ng as product(s) in

using 01% eﬁ%{eo g%%?%rg%é;sgesfq%swﬂ) gxarre&m%&gé wgb 9%§Rg(itrtl%}~‘1gs 1-5. In particular,
enbodi nent. of the inventiogn, Referrin
a Separ%t?rél i %e%@ SFEH ONRINRg |nale}§Ea ¥agiredm PP o fNaphtha é%?éltq%é fstoCio
stem 40A with reactor sections 45 and 47,
hydrocad' @t ¢dnistituents os pertionhtherref. ahlee ploraligghef qopkigiénds oBhe naphtha are
System 110 al so includes effluent separators 50A and

drawn diDBe sépreatoed Alviagisdiicpstedane\s8[ healtl £, Ehdheilvirpepdirfaient
50A and distillative reaction system40A is simlar

composﬁtﬁ)nta{ﬁﬁtbogirgr'dﬁ%e dl“ﬂéeifrg d RBP4 3L By ﬁﬁﬁi% utn‘f’ dl:l'cgci inté

(system 10 not be repeéated

processHSSP PP 104 5P 8f&§h9%§§f*§%@stﬁﬁor s ﬂftﬁ*saaoccgasorﬁﬁféﬂ 568

bott om effl uent separator 50B, which has a first
and 56(epses gBR P! the PaprgsEs descahed aboyewgaschiedEgy 1-5.

PCT/ US2007/ 024120 effluent E4. The first effluent E3
[0059] i s goim(-)amblaiahctd with fueebleran ebhplarbgpbatiment, temppodietstraahats3, 54
and 55 irrllilide predominately Cs-Cg constituents, C;-Cg constituents and Co-C, constituents,
respectively. In one embodiment, the product streams 53, 54 and 55 are introduced into the
processors of 56A, 56B 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 S6A, 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

either Cs-C,, C7-Cs or Co-C) constituents, or the other streams may be subjected to completely

different processing (€.g., not isomerization) if suitable.
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be purged. The second effluent E4 of the effl uent
separator 50B contains |lowvolatility conpound(s)
w0 bas/06dse4 sought to be recycled for further reRCt/US007/024120
and are returned to the distillative reaction system
40A via F-1, F-2, F-3 and/or F-4. [0058] Referring now
to Fig. 6, system 111 is shown separating naphtha into
[0060] a pl uRaferiyg n®F tcBigs6 A} inewtsdiaeiwith aiofiee exxdmiiplgi dnibodiment,
ranges and isonerizing one or nore of the constituents

system E?i 3315 8 rs%@%q 191 bult RGIRE HRREE Sy Qﬁﬁl@l{xtinskeggato_r 60 having a first

er ei nabove respect to Figs. 1-5. articul ar,

a, se atqr 51 is fed stream cont ai ni.n aphtha via
productyrB g 1558 adiimeuodie Pustt 62 S R o Bt i Product of
constituents or portions thereof. The plurality of
the efflyesihseparaierfiOsis gftradyecdhiaphihp dcedrsepargipaivh visfstrear 2, for recycle to the
separator 51 via product streans 53, 54 and 55, each
processbia\hiorg SAB cinfl S6€CeAtternativahp shth processar daaihhvags owngdlueihe
product streams 53, 54 and 55 are introduced into
separatd{) GRS 8N 8led PhrthGCiReAREvE P Ghe EERIREICIh M8loY and\he! fe@Sdeparator
oné or nore of the processors of 56A, 56B and 56C
: of the processes described above with respect
nnganES%P§%8'l-5. [0059] In accordance w th another

exenplary.enbodi nent, the pr ct streans 53, 54 nd

[0061] 55 ngFf?ﬂfé%‘P% Eﬂ:F lrg‘d’feei §YSG§T-’ %gﬁ* denists ivﬁﬁ@m%’floﬁ?l“&& ng
constituents and Cg-ClO constituents, respectively.

separatipn of fred eptipdindsfor sendimgpe odeiot meterdagiiigtiareagtiorawdt(9)5 It includes
are introduced into the processors of 56A, 56B and

at least DA€ sephsqragitemel(y ,Sephrarod sisien (10 aeRtassiggle separator unit or it may be
i ndependently selected fromany of the processes

a systengi E@gg{lﬁgg trrﬁ)?gt‘h%n%g BegaBRBCaHd iy Ebihist oﬂ§e§ara't&%s%uﬁ§%%@ Factional

| east one of the processors 5

. ..y..and Cis.selected fromone of.the processo

distillafig AR Bl i STRrIRg- ¢ Fabgrionuicn s BERGTRRd The fifd gpgeparator
known conventional nethods for the isonerization of

system &9 pigbeds acmglestream o5t may ba i seyeral sticadst &g Yreamye'l, 72, 73 as
ot her streans nay be subjected to conpletely

depictedlirf Figneerit. Phreoecpastongystem g0 provbices & demst twoadffloents.i n Figure 7,
suitable. 15 WD 2008/ 063584 PCT/ US2007/ 024120

system 70 is depicted as producing effluent streams, 74, 75,...80.

[0062] An example of separator system 70 is separation 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 C9+compounds
[0063] 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
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[0060] Referring nowto Fig. 6A, in accordance with
anot her exenpl ary enbodi nent, system 112 is simlar
wo eoospersem 111, but further includes an effl ueP€T/US2007/024120
separator 60 having a first product stream 61 and a
second product stream 62, as shown in Fig. 6A. The
second product of the effluent separator 60 is
be accoimplisieediugedhriont podsitde igrohche aichiditig Rl distidatidn @as@)@kone; [b]
for recycle to the processors 56A, 56B and 56C.
dlStlllatgnleﬁlﬁl tfbm?é%ia?)e@%}a rgkcgl)r&g%?ﬁ% glglglg)élaﬁ‘dé Ezl] #)EZSF&Weparatlon unit(s)
Lt er i.vely. the effluent separator and the feed
ﬁﬂb“@gégéﬁgﬁ%'onﬁﬁﬁﬁi be combi ned. [0061] Referring now to
Figure 7, system 113 depicts various options_involving .
[0064] separ Ht ths presentreahpdisent Of Hgdn Yo angion §rorg obiesagys 74-80 is fed
nore distillative reaction unit(s). It includes at
to one dfe¢bsprooessessigpentdderaydbeewith resPegtdo Aignressly st bnkigOrermyt is
be a single separator unit or it may be a system

depicte@ ¥R Etr&inty07 1YY @nd MR oGR8 PelrlodlicedaN@ iTERYvICRPaatel prédessor
separator(s) utilizing fractional distillation and/or

e
51 SROVRLER s PREEN. S s el P Rl aeitet frgm gy of he
a single streamor it be j veral streans, e.sg.,
processgg ¢esg] ,oveyy,lt Faspget t%r%st ]Ie_g i temagyﬁlg, 171s npjfh gecessary that all

separator system 70 produces at |east two effl uents.
of the provesiogrud 1A, B 1B it €nhe7s describepiabeoredasiong apatledshgne is as so
effluent streans, 74, 75,...80. [0062] An exanpl e of

describ&E PRdr &k Sip ey Sic @ffief Brdcesse iRt heosdedfed drdad inyadwihéonventional
streaminto, for exanple: stream74: primarily

method® %}ttﬁgﬁoﬁggzﬁtﬁ)ﬂ%?msﬁtlﬁéﬂtﬁ%g}tgé:’s'tregﬁl%:gﬁ&ib'e%u&j'e&f@éff ﬁ%mpletely

stream 76: primarily cyclic S an I So-para
oA R EARRIE. ST B LY,
[0065] n-oct ?nnlgigure 7, 1t is depicted that the effluents from the processors 81A, 81B and 81C
are sent to further disposition, 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
separation and/or combination within the processor units §1A, 81B and 81C.
[0066] As further options, any of the effluents from the processors 81 A, 81B and 81C
can be recycled in whole or in part to separator system 70. This is as depicted through streams
84A, 85A, 84B, 85B, 84C and/or 85C.
[0067] 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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stream 78: primarily cyclic C8' s and C9+conmpounds
[0063] It will be understood that such separation wll
woeishessabsol ute (i.e., some adjacent conmpounP&T/WE1007/024120

be present in each streanm) and al so, recognizing this,

that such a separation can 16 WO 2008/ 063584

PCT/ US2007/ 024120 be acconplished by vari ous possible

[0068] appr o&dtikeghe abwieddsangptipaotaint nahaspaeificsniht{esspealionsiould not be

[b] distillation unit(s) followed by physica

construSE A AthtRhs ‘é‘f' tHe(ifiventi@Abut ?ﬂereﬂ? %8 behp | IRRGSRLIrPReferred
unit(s) followed by distillation unit(s). [0064] In

embodl%)rgleits%erg&n L];'l%gggghé? lﬁttgé) Lrt (»ﬂ? eljl\ngllgﬁ] Hﬁaﬂi) bth%p @m%dd%%ﬁ& within the

stre tOO

descri b her ei.nabo h re pect to Fl ures 1 5. In
scope am? am%of% ejigvention eﬁe%aef@@%éymf? AR 2ppgRded Beretpy ang 79
woul d each be introduced into its own separate
processor 81 A, 81 B and 81 C, respectively, where the
processes are independently selected fromany of the
processes described above with respect to Figures 1-5.
Alternatively, it is not necessary that all of the
processors 81A, 81B and 81C be as descri bed above, as
long as at |east one is as so described. For exanple,
the other processors could be selected fromany known
conventional nmethods for the isomerization of the
constituents, or the streanms nay be subjected to
conpletely different processing (e.g., not
i sonerization) if suitable. [0065] In Figure 7, it is
depicted that the effluents fromthe processors 81A
81B and 81C are sent to further disposition, in
streans 82A, 83A, 82B, 83B, 82C, and 83C. Referring to
Figures 1-5, it will be understood that each of these
streans is a net effluent streamfollowing separation
and/ or conbination within the processor units 81 A
81B and 81 C. [0066] As further options, any of the
effluents fromthe processors 81A, 81B and 81C can be
recycled in whole or in part to separator system 70.
This is as depicted through streans
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84A, 85A, 84B, 85B, 84C and/or 85C. [0067] Yet another
option related to alternatives for feed separation and
W@ o09Bi6E84 on is to conmbine two or nore of thePGI/USENG()24120
e.g., Streanms 77 and 79, or a stream from anot her
source, to feed to a distillative reaction unit
processi ng the conbi ned feeds. 17 WO 2008/ 063584
What isRaimMd®2007/ 024120 [0068] Whil e the above description
contai ns many specifics, these specifics should not be
ons V, : :
E L A e St Tl g aPbocORE Blinic
Those skilled in the art will envision nany ot her
comporFEHIPPaNEs within the scope and spirit of the
i nvention as defined by the clainms appended hereto. 18
Yo rend8redsEintpeTragton aystap havees atdpast an YPRITAPFHEERCtigN section
1. A process for catalytically treating a feed stream
positionedrat atap pugtien of thadistilateveaegaincystemnrpd amebotlenmd/si gag stripping
a) providing a distillative reaction system having at

section k&aapodsin g RPBAITA Portiohast al HoRometlehi@by tROFbbil&RE/ o thePgas
top portion of the distillative reaction systemand a

o D . . g .
oo S5 Spa 30l s 685550 1B R AL St O FpBporion o
. d/or the gas stripping section and returning the
ﬂm(h“@ﬁﬁ%?“?@ﬂ”ﬁ%@??ﬁn of the bottomstreamto a bottom
gortion_of the distillative reacti on system b)
hintreduinggn enganic deas ssrepradatoghe digblatiye geackien system below the
distillative reaction system bel ow the - upper nost
uppermb&aeidtion sé®ivhi on; c) renovi ng an over head product
streamfroma portion of the distillative reaction

SY2hMng an overhead product stream from a portion of the distillative reaction system

above the uppermost reaction section without substantial reflux or recycling of any product-

containing stream or feeding any other compounds that are undesirable to be refluxed into the

uppermost portion of the reaction section.

2. The process of Claim 1 further including introducing a gaseous reactant and/or

stripping gas feed into the distillative reaction system at a position below the uppermost reaction

section.

3. The process of Claim 2 wherein the gaseous feed is H; .

4. The process of Claim 1 wherein the organic feed stream contains at least one paraffin.
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above the uppernost reaction section wthout
substantial reflux or recycling of any product-

W@ vBAa63s8H1g stream or feeding any ot her conpouPdBUS19a1/024120
are undesirable to be refluxed into the uppernost
portion of the reaction section. 2. The process of
Caim1l further including introducing a gaseous
5 e altfeaitbeass of Olaim Stwhepgin fige @asllatioe eacidiDsylshien includes a distillation
distillative reaction systemat a position belowthe

sectionupper nost reaction section. 3. The process of Caim?2
wherein the gaseous feed is H2 4. The process of Caim
1 wherein the organic feed stream contains at | east
one paraffin. 19 WO 2008/ 063584 PCT/ US2007/ 024120 5.
The process of Caim1l wherein the distillative
pedbe pensespyafi(dam hahaeeasthg datidlesivy rgedtion sygemtinelndes@ second
The process of Caiml wherein the distillative
reactiorr ativpn.on system i ncl udes a second reaction section.
7. The process of Claim6 wherein there is a
distillation section disposed between the uppernost
reaction section and the second reaction section. 8.
;.h %’h? Po%gs% Of{élal% éWeF 1%?{%:915 n d{sﬁﬁatﬁensgelciiel?ailséoes d between the
f'eact Pon ystem I ncl Gae 1 3
and at. IeasI SO of the org anl c.feed is |ntroduced
uppermp§fTeactinn SB‘it‘a"f‘iaI“Hg}fq s\?éoriderﬁﬁ‘{qo&r?e“%t em at a position
' between a top portion of the gas stripping section and
a bottom portion of the second reaction section. 9.
The process of CQaim1l wherein the distillative
g eatt pkeSYEIC N Nolhuaastht dtidlasve whdtioaRlystgmIgetidednhe gas
and/or a distillation section, and the stri pping

strippinﬁggedo‘ﬁrhna'&gfe%t sgfnéto'f kﬂeﬁgrlgﬁpc e id PRodidadittd &% ARRIRNe reaction

re trays or pac I Ng

system at a position between a top portion of the gas stripping section and a bottom portion of

the second reaction section.
9. The process of Claim 1 wherein the distillative reaction system includes the gas
stripping section and/or a distillation section, and the stripping section and/or distillation section

includes one or more trays or packing.

10. The process of Claim 5 wherein the distillative reaction system includes one or more

sidestreams located at the distillation section and/or gas stripping section.
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10. The process of Caim5 wherein the distillative
reacti on systemincludes one or nore sidestreans
w0 owanexssat the distillation section and/ or gaBCT/US2007/024120
stripping section. 20 WO 2008/ 063584 PCT/ US2007/ 024120
11. The process of Caim1l wherein the distillative
reacti on systeminclude the gas stripping section and
t heThap®ees of €Agitmnivhéidhe distinithedeatidn isystéhénclude the gas
distillative reaction systemat a position below the
strlpplrxg%\%ct?()tnrdnﬁQl‘lén seGGtkQant Fd id &%Hg&ﬁ%ﬁﬁleq{ stfﬁaﬁ'v@’re%ctl?n system at
her conp I'sing 1 ntroducing t l1quid portion o
" El Etom treamlpto an effluent separator, wherein
a posi 1?’?1 ePY’?{ ?gasbs PRI SPE%m i s separated into a first
product and a second product; and, introducing the
second product of the effluent separator into the
distillative reaction systemat a position below the
uppEhepscessedClaion] fetier ampristhg ihiredysirgreths siqoid pOrtddmoflthe
further conprising introducing the overhgﬂd product

bottom $fréRRHto kM EAIRAt Rparatée Wh ISR WANRSd by Stiréhnt ﬁ%e]garated into a
over head product streamis separated into a firs

ﬁrstpro%?t alTJl tase ‘E}%ﬁ‘ﬁf& %8 product; and, introducing the

e effluent separator into the

dlst|llat|ve reaction mat a OS|t|on bel ow t
(biodneHBE therseepnd REAducE of ﬁl@ UEAL SepRRR %r"@)tEé]%% létﬁllaavs.r?ﬁcmon

further conprising isonerizing the at | east one

system afr ayasitoon pbovp thenwbpermashecattemuosestioream  15. The process
of Caim14 wherein the at | east one organic conpound
is a paraffin. 16. The process of Caim 15 wherein the
paraffin is selected fromthe group consisting of a

£, TiBprobdss oFBaifr®l ARMe A LRR6AR g Bd overhead product stream

into an effluent separator, wherein the overhead product stream is separated into a first product
and a second product; and,
introducing the second product of the effluent separator into the distillative reaction

system at a position below the uppermost reaction section.

14. The process of Claim 1 further comprising isomerizing the at least one organic

compound in the feed stream.
15. The process of Claim 14 wherein the at least one organic compound is a paraffin.

16. The process of Claim 15 wherein the paraffin is selected from the group consisting of

a Cs, Cq, Cy, Cg, Cy and C,o hydrocarbon.
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WD 2008/ 063584 PCT/ US2007/ 024120 17. The process of
Claim 16 wherein the at | east one organic conpound is
w@ 2003/ 0psasaf fin., 22 PCT/US2007/024120

17. The process of Claim 16 wherein the at least one organic compound is a C; paraffin.
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