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19  number. However, with the removal of lead from the gasoline pool due to
20 environmental concerns, other methods for increasing the octane number are
21 needed. The addition of oxygenates, such as methyl-t-butyl ether (MTBE) and
22  ethanol, may be added to gasoline to increase the octane number. However,
23  MTBE, while generally less toxic than lead, has been linked to ground water
24  contamination. At the same time, some of the high octane components
25 normally present in gasoline, such as benzene, aromatics, and olefins, must
26  also be reduced. Obviously, a process which will increase the octane of
27  gasoline without the addition of toxic or environmentally adverse substances
28  would be desirable.
29
30  For a given carbon number of a light naphtha component, the shortest, most
31  branched isomer tends to have the highest octane number. For example, the
32 branched isomers of hexane, monomethylpentane and dimethylbutane, have
33  octane numbers that are significantly higher than that of n-hexane, with
34  dimethybutane having the highest RON. Likewise, the branched isomer of
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33 octane nunbers that are significantly higher than
that of n-hexane, with 34 di nmet hybut ane having the
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Therefore, when referrlng to an octane number, it is essential to know which

method was Used to obtain the number. In this disclosure, unless clearly

stated otherwise, octane number will refer to the RON.
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11 12 In this disclosure, the isoners 2-nethyl pentane
and 3-net hyl pentane will be 13 collectively referred
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amounts, they will be ignored in the following discussion of the present

invention.

Gasoline is generally prepared from a number of blend streams. Gasoline
blending streams typically have a normal boiling point within the range of
0 degrees C (32 degrees F) and 260 degrees C (500 degrees F)as
determined by an ASTM D86 distillation. Feeds of this type include light
naphthas typically having a boiling range of from about 15 degrees C to about
70 degrees C (about 60 degrees F to about 160 degrees F); full range
naphthas, typically having a boiling range of about Cs to 180 degrees C
(355 degrees F), heavier naphtha fractions boiling in the range of about
125 degrees C to 210 degrees C (260 degrees F to 412 degrees F), or
heavy gasoline fractions boiling at, or at least within, the range of about
165 degrees C to 260 degrees C (330 degrees F to 500 degrees F),
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| preferably from about 165 degrees C to 210 degrees C
(330 degrees F to 2 412 degrees F). In general, a

w@amehiase2 fuel will distill over the range of PEDOSB04/005048
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ropean Patent Application EP 1136121A2 and PCT
Arinbctedttmh‘mszmbmﬂ%/ 08961. The art al so teaches the

use of CIT-5 as an isonerization and 27 hydrocracking
catal yst. However, the ability of CFl zeolites

p?)(;F?;z?glrl]‘rtlés aﬁk}i‘@ rﬂ%le@hfgf 5IGVE hlwrrtg tstiag pores. In general, CFl-type
i a adso t
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ma{n%hlts\,\p,arsepg%ttlo{ﬂ(?g g |n U§2P tgn{ IQS. @,648&5%( Seedlso
European Patent Application EP 1136121A2 and PCT Application
WO 99/08961. The art also teaches the use of CIT-5 as an isomerization and
hydrocracking catalyst. However, the ability of CF1 zeolites generally, and
CIT-5 in particular, to preferentially adsorb methylbutane and dimethylbutane
as compared to the other isomers of Cs and Cg paraffins has not been
previously described and makes it possible to operate isomerization and
hydrocracking operations in a highly efficient mode which was not recognized

in the prior art.
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hydite predzt bepsctahe assent mvehfioe & diéctigd tuit prheess for

ro th ht h d |l
gtprgcifﬁsl’m@azﬁ&g gﬁ@ﬁ%@%?&ﬁm réigé Sﬁa@% ipg a 3 fydfocarbon
P;fgé %ﬁé%%r < 8%% ﬁ%é%%uré of tr?e%sm%r%fs@g @lhd'(l‘bV@ébef% with

a process for Isomerizing
2 Flagedolitesi nfeeeaidsnrptamrz«zrmmvhexehygthesmpbe@ﬂsmﬁe@n% tias Cs

e TR SRS HECH Sl compr o
hyfe %{régfﬁ? Eh%\ﬁtlé@rﬂe?so BfAd W@Q@Jen%@ RASIRAB Praédidtdrom the

conditi I somer nethyl butane is
prafsertivi mne)/hmmgredu@@rdi%ah@@tha;hydrpéﬁrtmﬁefeaﬁ&fre@m In

th h
C rashiaroe e Shdes b AP ol MRBUEH A prBler bl HalB L RON at
r geamer bdnk hemBdrs hithdh ishroinedieiibeabon feadsiecdiy.

catalytic distillation a naphtha product stream 30
enriched with nethyl butane and di net hyl but ane. Anot her
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anghieMa fetsrein somprisingdeomerselsCe and &stpargffias which

hydr ocar bon feed
comprises contactlng the light naphtha feed stream with an CFl zeolite in a

hydroisomerization zone under hydroisomerization conditions, whereby the
isomer methylbutane is preferentially formed as compared to n-pentane and
the isomer dimethylbutane is preferentially formed as compared to
monomethylpentane and n-hexane, and recovering from the
hydroisomerization zone by catalytic distillation a naphtha product stream
enriched with methylbutane and dimethylbutane. Another embodiment of the
invention may be described as a process for preparing gasoline having a high
RON and low oxygenates which comprises contacting a hydrocarbon feed
stream in a hydrocracking zone with a hydrocracking catalyst under
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When the CFI zeolite is used in a process for the simple separation of the
methylbutane and dimethylbutane from the other isomers of Cs and Ceg
paraffins, the zeolite may be employed without any active metals being
added. However, when using the CF! zeolite as a hydroisomerization catalyst,
it is usually desirable to add an active metal selected from Group VIIIA of the
Periodic Table of the Elements. When referring to the Periodic Table of the
Elements in this disclosure, the version according to the 1975 rules of the
International Union of Pure and Applied Chemistry is the one referred to
herein. The preferred metals include platinum or palladium or a combination
of platinum and palladium. In the hydroisomerization process, the
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25  hydroisomerization operation, the feed stream preferably will be a light

26  naphtha stream in order to minimize the volume of material passing through
27  the operation. When the process is being employed in a hydrocracking

28  operation heavier feeds would obviously be employed which are cracked into
29  products boiling in the range of naphtha. Although the CFI zeolite may be

30 used in either a single stage or two stage hydrocracking operation, the

31  CFl zeolite is most advantageously employed in the second stage of a

32  two-stage hydrocracking operation in order to minimize coking of the catalyst.
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code. CFl i ' , f
¢ Revioeghe S POIchg AP SeRblipal el oy i Rttere, The
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- SI

alum Icates, crystalline 18 metallo-silicates,
and crystalline netallo-alumnosilicates having the 19

Cl T-5 (CFl ture. tallo-sili X .

O b TGS S 3,5l 655y 8ne microporous
al Halemand, WHicH peludearystallin@blurehodilivateyy erydtalieen are
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onelabaliA DU TS TS RGBS SRHmgTap. i,

at t?d%ﬂoéﬁoéf, %k‘\ﬁtcﬂfcﬁﬂium ¢18Fehtd ermhdrtheffeimdhirk dricture other
obtarned in’its silicate or alumnosilicate form Its
prigparsiidoararanukygen, for example, aluminum, gallium, iron, titanium, boron,

cobalt, and chromium are referred to as heteroatoms.

CIT-5 is a zeolite having a 14 atom pore structure. The zeolite is preferably
obtained in its silicate or aluminosilicate form. Its preparation and
characteristics are described in U.S. Patent No. 6,040,258, the text of which is
incorporated herein by reference for all purposes. In general, the zeolite is
described as a zeolite of an oxide of a tetravalent element or mixture of oxides
of a tetravalent element and, optionally, an oxide of a trivalent element or
mixture of the oxides of a trivalent element. The term “silicate” refers to a
zeolite having a high mole ratio of silicon oxide relative to aluminum oxide,
-8-



28 characteristics are described in U S. Patent No.

6, 040, 258, the text of which is 29 incorporated
wegoaiomsshy reference for all purposes. |n geneP@l/pS10h4005048

zeolite is 30 described as a zeolite of an oxide of a

tetraval ent el enent or m xture of oxides 31 of a

1t q;rémvgm?@tm@lee@ﬁ@m gesdder PRI @R Asuscarmansinddeaérma
trivalent elenment or 32 nmixture of the oxides of a

2 t relanisasiieytenisiers teReadlifmeoripinngbeth dlemgiasandsiycass
o 7 3R eI By Mo ey ¥yl i SRR AR are choun

4 PQR/MdBRO04n Dl Gidd zedlitp méibe calbinatian mpé shoatiimhagleelat er
than 100. As used herein the term 2 "al um nosilicate"
refers to a zeolite containing both alum na and

g silica. 3 Representative X-yag|@¢iffraction lines for

the as-synthesjized zeolite are shown 4 in Table | and
flor the zeolite after cAg-eyniasizsd Gi& shown in Table
Il. 5 eummssa® | AslsynthesiZéd Cl T-5 2- Théiektiag Imensity™
Rel ative Br#fensity 6.96 12. 712/ 7.29 12.12 S 19581
6.905 W 7T2993 6.353| M 18.96242676 S 19.59 4.528 M
20.00 4.48685 20.50{4.329 MeS0520. 95 4.236 S-VS W
21.93 4. 05093 23.41)3.797 Ws.388. 22 3. 672 W 24. 6%
3.612 M 2Ho80 3.451| W 26.1@636412 W 26.73 3. 3338
-VS 27.41d58. 286 W 4,528 M
20.00 4.436 S
20.50 4.329 M-S
20.95 4.236 S-VS
21.93 4.050 W
23.41 3.797 W
24.22 3.672 W
24.62 3.612 M
25.80 3.451 W
26.10 3.412 W
26.73 3.332 S-VS
27.11 3.2806 W
28.22 3.159 M
29.38 3.038 W
29.82 2.994 W
31.37 2.849 W
31.55 2.833 W
32.99 2.713 W
33.98 2.636 W
35.33 2.538 W
35.64 2.517 W
36.42 2.465 W
37.03 2.426 W
37.70 2.384 W
38.73 2.323 W
44.70 2.026 W
49.42 1.843 W
7 91002
8  ® The X-ray patterns provided are based on a relative intensity scale in which the strongest
9 line in the X-ray pattern is assigned a value of 100; W (weak) is less than20; M (medium)
10 is between 20 and 40; S (strong) is between 40 and 60; VS (very strong is greater than 60.



1
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11
12
13
14
15
16
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18
19
20
21
22
23
24
25
26

28.22 3.159 M 29.38 3.038 W 29.82 2.994 W 31.37

2.849 W 31.55 2.833 W 32.99 2.713 W 33.98 2.636 W
wW@200387689538 W 35.64 2.517 W 36.42 2.465 W BTT1/032004/005048
2.426 W 37.70 2.384 W 38.73 2.323 W 44.70 2.026 W
49.42 1.843 W 7 a0.02 8 (b) The X-ray patterns

provi ded are based on a rel dtABAsEdIntensity scale in
whi-eh—the—stronrgest—9—+H-nRe—+n '"ﬁ\(ray pattern—s
adsi ghed-a-vakpe—of—100; WRRESTR | ess thanon M -
(;E:Ern w2 DBRCE ot wden 20 srdP40- S (ot nngelia‘Ve Intensity
A\ | ull’ rs-ga ~J LA L A A~ B~ i | — CAT I\1l27\l, 4 \UL U, T 7
between—40-gnd-60,— VS (very stfong-s—greater fhaég}@gg——-
b C VU ] \ ] :j :j

-9 WD 20047876592 PCT/ US2004/ 384048 1 ThBLE 11 SV
Cal-cined d IE5 2-Thetla D Qe_l_aﬁ 3fe | ntensit 6,95 WaS 7
Ve 7.3 121%0s.vys 13 9 6 37 W€ 19 0 4)67 WVSWIE
4144 MVS 290 5 4 33 WS 20 é4A 25 WVS| 24 6 3M¥S
WM 26 8 2.2 W VS 33 W-3

20.9 425 W-VS

24.6 3.62 W-M

26.8 3.32 W-VS

The X-ray powder diffraction patterns were determined by standard
techniques which are described in detail in U.S. Patent No. 6,040,258.

As noted above, the pores of CIT-5 will admit all of the isomers of n-pentane

and n-hexane, however, the more compact isomers, which include

methylbutane , 2,3-dimethylbutane, and 2,2-dimethylbutane, are preferentially

adsorbed. While not wishing the invention to be bound by any particular

theory as to why metylbutane and the two dimethylbutane isomers are

preferentially adsorbed, it may be helpful to briefly discuss what is believed to

be the mechanism involved. It is speculated that the methylbutane and

dimethylbutane isomers being more compact than n-pentane, n-hexane, or -

monomethypentane are preferentially adsorbed as a result of entropy. See

Understanding Zeolite Catalysis; Inverse Shape Selectivity Revisited by

Merijn Schenck, et al., Agnew. Chem. Int. Ed. 2002, No. 14, pgs. 2499-2502.

According to this theory, the shorter, more compact molecules may be more

efficiently packed into the pores of the zeolite than the longer molecules.

Accordingly, the more compact molecules when present in sufficient

concentration will displace the longer chain molecules.

The preferential adsorption of methylbutane and dimethylbutane may be used

as an efficient means for their separation from the other Cs and Cg paraffin

isomers. When a hydrocarbon stream containing the various isomers of

pentane and hexane are passed over a catalyst bed comprising CIT-5, the

CIT-5 will preferentially adsorb the methylbutane and dimethylbutane. The

-10 -
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24 O\kﬁétlll@tlﬁh.%/ Dﬁﬂg%af%{lytlc distillation to recover the dimethylbutane, the
25 recovery operation may be performed in the same vessel as the

26 hydroisomerization and separation steps. Thus not only is the isomerization
27  operation reduced from three steps to two steps but the number of vessels
28  required can be reduced to one by use of the process of the present

29 invention. This significantly lowers the capital and operating costs of the
30 isomerization and separation operation.

31

32 Inone embodiment of the present invention, the Cs and Cg paraffins are
33  selectively isomerized to methylbutane and dimethylbutane, respectively,
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di met hyl but ane fromthe other C5 and C6 paraffins

17 af?@rdlmﬁélyymu’ﬁa@eb‘é%ﬁ 3 adsorbed by the CFl zeolite
us e A general description of 4 the
18 Caparg rn P ERES: Bor

aIy process may be found in Mre
19uses for catal |s 5 d| stillation by G G Podrebarac
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24 | 1 84 @daleAPtdBeDMilintlpoint of the liquid in the column. Since the boiling
25  point of the liquid in the column may vary depending on the pressure in the
26  reactor, there is some flexibility in the temperature at which the reactor must
27  be maintained. In catalytic distillation, the lowest boiling liquid in the column
28  may be separated from the other liquids present having a higher boiling point.
29  For example, in the process of the present invention, the dimethylbutane has
30  alower boiling point than the other isomers of Cg paraffin, therefore, it is
31 relatively easy to recover the dimethylbutane by simply distilling off the lower
32 boiling material in the column. The same principle holds true for separating
33  methylbutane from n-pentane. Mixtures containing isomers of both Cs and Cs
-13 -



12 n-pentane 36.1 13 nethyl butane 27.9 14 n-hexane

68.7 15 2-nethyl pentane 60.3 16 3-nethyl pentane 63. 3
w@a 200202581 net hyl butane 49.7 18 2, 3-di net hyl buPEIESHH84/05048

19 20 It should be noted that those isonmers having the

hi ghest RON al so display 21 significantly | ower
bomaraﬁ@sgaambg separatedhby issopesssvaly distiisg ofathafldweast boiling

the 22 sane nunber of carbon atons and the

véedwﬁ?()\l During the 23 hydroi sonerization reaction,
the reactor is maintained at a tenperature 24
jvalent to the boiling point of the liquid in th

c o\ieR. eraplyed i hiigrocr 'ngz@sp?f@i'ﬁ@ the Qﬂezqqhtmmﬁmaloyed in
t NerRGhEBh W?tﬁ avc?dr%eﬂﬁ&‘?é]qw clhﬁg o@fa%?%i Wh,gah8 thire
eX| Ity 1 the

26 reactor, ere I's some
t enp@ina’ziugéhaprwlucﬁbn oheaplkihet suchmas,tfor @)Zal’nale Y-zeolite. The

d lytic d || at th
o ABSRPIAYS sAL iAo Brve hyshSdanAtig cSBpRAnATLaLeh gian
t herfettiteramoftiofls @b@éﬂﬂﬁAhﬁ‘Gr@QleB‘ rﬁ@z%ﬂ A’é’hééd“ﬁerem an

p0| nt. 29 For exanple, in the process of pr esent
9 i refastivemydrassackingemplbtiobihe antive naeiaerelfewee theBricugt of

10 the% ore, dt(?-ﬁ %gét@ﬁgfegéﬁ&zggﬁ%e %}@CWQPOQ Hader the

11 di mtdmdrielgre@@qtbw tisé RPdnscetckind 2drieg Thkferbdiend eyition3< carried
boiling material in the columm. The same princi

pl e
12 horidn fheirassnce eptipatyApgens Nipicalymsiieainskingenditions include

13 o AR T AL ARRd I b el SR ty PR e from

14 m;gbdw Os2fphr-dtedbbyt Z6dwesdi hee‘eylcwbrsprelslsumgg@‘ﬁéraw ganges

19 f»‘m B boﬁbhﬁ%a\getpeﬁ g§59(|)185@F(I3 9%?‘%4\%@ t%ﬁepayéw MPa,
16 i NorefereBNIdIALLBNGE mampe}g ¢9BYBOE SERbsiGY b QG B b g 8 fo about

cat al yst sui tabl e maxi m zi ng t he~producti on
17 naphbidPa)k ltrbﬁrcmn ¢Qﬂsum;éwplletypfcaedmm eaboTlThEOO o about

1o O SO ALY oFRHeA BN S8 P BB tres i

19 VithkAegctoBniLiinYgk BrotBbut 450 466@ebe ® dbdih 980 degrees F
ef fective hydrocracki ng anount of the active netal
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22 455 degrees C).
23

24 As noted earlier, the CFl zeolite, while having some cracking activity of its

0 ~N D o kW N -

25  own, is primarily intended in this embodiment of the invention to isomerize the
26 Csand Cs paraffins either already present in the feed or produced by the
27 cracking of the feedstock. Accordingly, the CF| zeolite will preferably contain
28  an effective hydroisomerization amount of a Group VIIIA metal, preferably
29  platinum or palladium of a combination of platinum and palladium. While the
30  CIT-5 may be used in the hydrocracking reactor of a single stage
31 hydrocracking operation, it is more advantageous to use the CFl zeolite in the
32  second stage of a two-stage hydrocracking operation. Use in the second
33  stage will slow the coking of the catalyst and prolong its useful life.
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pl’tleé eoniehts omhuplh ate herabyringarhbebd By éfeperfctl thafricpfirety,
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operation contains two hydrocracking zones in
t Héuﬁ%Pr@é?ﬁ@l@éh%ﬁﬁﬁl agtaly stesrimposition ae okidest but are usually

DA BB 05t ARy S8 Ml grpapuncs v

sr@agbly férrisdirbirythei galrtieametarrsiohvald. PRsfefeat - H@Elbsmetal
preél%@%ﬁln the feed stock 5 allow ng for the use of

PERPRAADS senlgin inexcess &f phowt 5 weidhd p@rcsantomferably
o i i il e T
r 8hovtedi 5f andrgeherally Biboeint tpabout 1tHowbight pBitdePEBERICRE and/or
| 25 8ait determined as the corresponding oxides. Catalysts containing noble
metals, such as platinum, contain in excess of 0.01 percent metal, preferably
between about 0.1 weight percent and about 1.0 weight percent metal.

Combinations of noble metals may also be used, such as mixtures of platinum
and palladium.

The hydrogenation components can be incorporated into the overall
hydrocracking catalyst composition by any one of numerous procedures. The
-15-



8 the second stage. Two-stage hydrocracki ng operations
may utilize 9 two separate reactor vessels or use a

W@ R0vghmsyessel i n whi ch the first stage 10 anePCHESMN005048
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fYedanieyrp whichean b&au&ﬁeq/mtcmdeofmaammpge nobl e 27
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peltmnopmaphatmamd ﬂheDvMLwELAQPDCrﬁBFch%? %leveg%essbzlg edin

ions ble metals nmay al so use
??n?mﬂg %@ A\ p‘f? &1?%&% anght h@rféf%anq?%ﬁjﬁﬂtﬂd th@nelgslzeﬂéhie regardmg
orat e
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i cant egDatd @bd, B3 é)@ﬂ]pﬁé%@ﬂﬂq sat%ﬂmdﬁ/ n%t?,H%lscagnd%sé;nbed in
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ci%ﬁ'h@&ﬂlﬁ@_t Hé%@&%ﬁi@ﬁ%(ﬂ)@@a% MQM 41j npr egnati on,
CO-SMALANGE. 828685 £4589H3MNand 5,334,368; and MCM-48

(Kresge et al., Nature 359:710 (1992)). Suitable matrix materials may also

include synthetic or natural substances as well as inorganic materials such as
clay, silica and/or metal oxides such as silica-alumina, silica-magnesia,
silica-zirconia, silica-thoria, silica-berylia, silica-titania as well as ternary
compositions, such as silica-alumina-thoria, silica-alumina-zirconia,
silica-alumina-magnesia, and silica-magnesia zirconia. The latter may be
either naturally occurring or in the form of gelatinous precipitates or gels
including mixtures of silica and metal oxides. Naturally occurring clays which

can be composited with the catalyst include those of the montmorillonite and
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6 The matri x conponent for the hydrocracking catal yst
can be of many types 7 including sone that have
wa@edodiozeseat al ytic activity. Ones that have actPwi/Ug2084/005048
i ncl ude anorphous silica-alumna or zeolitic or
non-zeolitjc crystalline 9 nolecul ar sieves. Exanples
1 of kaelin tamibiesrditiess ohmyisaanl ke usedbinetheirand sidie aeofigibally mined

2 QNG bRt PR e b a8 iR o hsmigal mogcation.
3Y such as that described in U.S. Patent 12 Nos.
44,401 556; 4,820,402; and 5,059,567. Small crysta
si JECYBENY Pl e et ingengion; fesedwslersrseing watal@t which
5 i’ain%&ltmi%@ l-thé plRichdh \g\)ﬁ ﬁggﬁtlnéop lCH%ﬂg'ligﬁgﬁ%@gﬁ!a ;afsé Greferred.

4_nol ecul ar " si eves cah"be use
6 exahy ecidicshwsirperecking matebyste spivat s fGSARMple, Y-zeolites, are

- fe ' sphat e, titani.ym 16_al um nophosphat e

! an%é@ﬁ%’g\%w@%ﬁe@ﬁ%ﬂ%t%gwﬂ'?t i ekzedlitascribed in 17
U S. Patent No. 4,913,799 and the references cited
therein. Details regarding 18 the preparation of
various non-zeolite nolecul ar sieves can be found in
19 U. S. Patent Nos. 5,114,563 (SAPO and 4,913, 799. and
the various 20 references cited in U S. Patent No.
4,913, 799. Mesoporous nol ecul ar sieves 21 can also be
used, for exanple the MA1S fam |y of materials as
described in 22 J. Am Chem Soc.,
114:10834-10843(1992)), MCM 41; 23 U.S. Patent Nos.
5, 246, 689; 5,198, 203; and 5, 334, 368; and MCM 48 24
(Kresge et al., Nature 359:710 (1992)). Suitable
matrix materials may al so 25 include synthetic or
nat ural substances as well as inorganic materials such
as 26 clay, silica and/or netal oxides such as
silica-alum na, silica-nmagnesia, 27 silica-zirconia,
silica-thoria, silica-berylia, silica-titania as well
as ternary 28 conpositions, such as
silica-alum na-thoria, silica-alumna-zirconia, 29
silica-al um na- magnesi a, and silica-nagnesia zirconi a.
The latter may be 30 either naturally occurring or in
the formof gelatinous precipitates or gels 31
i ncluding mxtures of silica and netal oxides.
Natural ly occurring clays which 32 can be conposited
with the catal yst include those of the nontnorillonite
and -16 WO 2004/ 076592 PCT/ US2004/ 005048 | kaolin
famlies. These clays can be used in the raw state as
originally mned 2 or initially subjected to
deal um nation, acid treatnent or chem ca
nodi fication. 3 4 In carrying out the present
i nvention, those hydrocracking catal yst which
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5 maxi m ze the production of naphtha, particularly
i ght naphtha are preferred. 6 Thus'acidic

whyanooesarki ng catal ysts, such as, for exanpl ePCT/US2004/005048

Y-zeolites, are 7 particularly preferred for adm xture
with the CFl zeolite. -17 WD 2004/076592

PCT/ US2004/ 005048 1 WHAT IS CLAIMED IS: 2 3 1. A
process for produci ng a hi gh RON napht ha which

conprises contacting 4 a hydrocarbon feed stream

xture of the isoners of C5 and 5 C6
paraffins with CFl zeolite in an adsorption zone,
whereby the branched 6 isonmers of the C5 and C6

1par aAfprm@ssrfer @ndﬂengathlgﬂ RoNadseiithedviish ¢drepddds cohtacting
zeol é to the straight chain isoners, and

r eco%l yﬁdrﬁ)aar %ﬁ‘(ﬁ%{ﬂ rS’PB%'@WQ@ BWW'WeOféB% 5omars of Cs and
zonech ﬁaﬂaﬁmsamm ghereditdNnt ARAdddpstiorSzdhed W?i%?ékgpm fLﬁEl‘i‘Ched

stream 10 11 2. The process of claim 1 wher

hy dr'Se@eFoRf hh@&& a\dr elprping are @rﬁferenzalna@dﬁqntaed @ thel GF|

ﬁaplﬁgﬁ?%gﬁ"@ A G A bR etes s

nunbed ﬂm@pmhiphfﬂ’w th@admptlml‘ghd)nmh@\hn@a higtterfRe@N than the
str rocess of claim2 wherein the
adsor ptl onb%'iﬁeeng g gt ai ned under 19

hydr oi soneri zat i on conditions and the CFl zeolite also
serv s as a 20 %OHEI‘I zation catalyst to

2sel elt§ ROCGSS 86 ¥heesip Airehydooarbpptegd siieamids atight

| Sorfiphfiga. Monomet hyI pent ane and n-hexane to 22

di met hyl butane. 23 24 5. The process of claim4

wherei n the naphtha product has a RON of at l|least 25

ot I RBRRRE Sl 2Ry R he SaBh Bt i - om

t he la@@asm byat leask? bgtanatnah}tiers:asl t6itnpktedt to@Re light naphtha
feed stream.

4, The process of claim 2 wherein the adsorption zone is maintained under

hydroisomerization conditions and the CFI zeolite also serves as a
hydroisomerization catalyst to selectively isomerize pentane to
methylbutane and isomerize monomethylpentane and n-hexane to
dimethylbutane.

5. The process of claim 4 wherein the naphtha product has a RON of at least
85.
6. The process of claim 4 wherein the methylbutane and dimethylbutane are

recovered from the adsorption zone by catalytic distillation.
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we@bdoeotdsye 2 hydroi someri zati on anount of at

29 -18 WD 2004/ 076592 PCT/ US2004/ 005048 1 7. The
process of claim4 wherein the CFl zeolite contains an
| PEHUSIINE005048
active nmetal selected from 3 Goup VIIIA of the
Periodic Table of the Elenments. 4 5 8. The process of
claim7 wherein the active netal is selected fromone
of 6 platinum palladium or a conbi nati on of

7pl ati num and palladium 7 8 9. The process of claiml1l
wher éNa Preeesads @Iﬁb’ﬂl%ﬁhﬁélﬁ‘e’fhﬁs@:ﬁaﬁeﬁ{'f&l qeatpipmae effegtive

hydr | I
comp SRR ot 0k of achfg et solecRtfirom
conp@reupmYiithef BEIPariedld Tahle ahthadtliementsl 1

hydr ocracki ng catal yst, and an effective anount of a
hydr ogenation 12 conponent. 13 14 10. The process of

&1 ai M8 prbesseiat cldia 7sepaeit ihemctios edigs eslentss ffdig onkof
second stage of a two st a%e hydr ocr acki a}%d? eration.

16  Ppiatinym, prbadivhc@isa combErREPMOLPIRHBYB; aghtfm.
zeolite is GT-5. 18 19 12. A process for isonerizing
a light naphtha feed stream conprising isoners 20 of
5 adtie@soprasaificiais wnhelsircih sgéﬁlom@na@ magnteimed under

l'i gh i t

nyor VARG FReR At RER 250 s BF sl Eat BRI o
con ]glihty'd @iesa cilmﬁgeufl faéiystfjslyeteins omprlﬁlgg thlydz Bt aedité,san écﬁlveh
referentia nmed a ed to e and the
R R P B e R M e R
conpgbRfhohen> nononet hyl pent ane and n- hexane, and

recovering fromthe 26 hydroi sonerization zone by
catalytic distillation a napht ha product stream 27

ﬁgr ' ﬁilﬁedprl%ég% ﬁ%ﬁ{?%lw e?iapﬁbtﬁyidﬁ%géﬁzeoﬁt% thé?

process el n the Iteis
Cl T- secor®dstage of a two stage hydrocracklng operation.

11.  The process of claim 1 wherein the CFI zeolite is CIT-5.

12. A process for isomerizing a light naphtha feed stream comprising isomers
of Cs and Cg paraffins which comprises contacting the light naphtha feed
stream with an CFl zeolite in a hydroisomerization zone under
hydroisomerization conditions, whereby the isomer methylbutane is
preferentially formed as compared to n-pentane and the isomer
dimethylbutane is preferentially formed as compared to
monomethylpentane and n-hexane, and recovering from the
hydroisomerization zone by catalytic distillation a naphtha product stream

enriched with methylbutane and dimethylbutane.

13.  The process of claim 12 wherein the CFI| zeolite is CIT-5.
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-19 WO 2004/ 076592 PCT/ US2004/ 005048 1 14. The

process of claim 13 wherein the CIT-5 contains an
w@tdoaordsye anount of 2 at | east one active nmePEI/US2004/005048

selected from Goup VIIIA of the Periodic Table 3 of

the Elenents. 4 5 15. The process of claim 14 wherein

the active netal is selected fromone of 6 platinum

pal | adium or a conbination of platinumand pall adi um

7 8 é%ﬁ A process for preparin asol i ne havi ng a

1t gh TRORIOASES 06 G2BR Y gariare® the GRRdIPERp AN Slfective amount of

cont aefehB%rR ébf%?ﬁ@tépémeé@&%m g.r 5 ‘i/m@fof the PeripgigtTable

hydrocracking 10 zone wth a racki ng cata

undepf hedrle@eaiski ng conditions, 11 wherein the

hydr ocracki ng catal yst conprises an CFl zeolite, an
active 12 hydrocracking catalyst, and a hydrogenati on
16onpdhemrocean df claoovidniimgeiniBe boive tkéal hy skklecied dkonmgne of

zone_a..net hyl but ane and dj nmet hyl but ane enriched 14
raph PRI o ortbeheit o b 6RaEa SBr it o
wherein the process includes a first 17 hydrocracking

zone and a second hydrocracki ng zone wherein the
18f | GeHPCessdor prsRAtife 0pselke Nayidor ighkRAY anskewiaxygenates

assgfs : ' ;
by Soi eSS BRI & AFLRHIh f2d SERATAR hitfogracking
i n t hene Rith adydnetragidngcatalykt wuder dwwdrocdckir@Pedrgiticise

proc cl.aim 16 wher ej he CEl zeolite ig CT-5.

D e 4G potelat fimaoaseaorh eraerdn active
cont hidvecackiygrcagyst araha hrogenBorecdmpdiaii, ARNcbs&sng
at | east, one actiye netal selected from 26 G oup )

VI |1 KOBHhEnYaeAsIngr 2aneea msth iRyitanarand dirgethylhetane enriched
El engapistha #fodué® 20. The process of claim 19 wherein

t he di net hyl but ane and net hyl butane 29 enriched

napht ha product has a RON of at |east 90. 30 -20

17.  The process of claim 16 wherein the process includes a first
hydrocracking zone and a second hydrocracking zone wherein the effluent
from the first hydrocracking zone is passed to the second hydrocracking
zone and the hydrocracking catalyst containing the CFI zeolite is in the
second hydrocracking zone.

18.  The process of claim 16 wherein the CFI| zeolite is CIT-5.
19.  The process of claim 18 wherein the CIT-5 contains a hydrogenation
component which comprises at least one active metal selected from

Group VIIIA or Group VIB of the Periodic Table of the Elements.

20.  The process of claim 19 wherein the dimethylbutane and methylbutane
enriched naphtha product has a RON of at least 90.
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