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Avention is directed to a method of ki ngCTéUSNW"“”"S
catal yst conprising 7 an internedi ate pore size

METAL mAmsnmapoqummhL%mHmom@B

i sonerizing a feed which includes straight chain and
slightly branch8@MERIGATAON RROGESEES10 or nore
carbon atons. 10 11 BACKGROUND OF THE | NVENTION 12
13 The production of Goup 11 and Goup IlIl base oils
enpl oyi ng 14 hydFEubOESHHEJMNVENTHERM ME | ncreasi ng
popul ar in recent years. Catalysts 15 that
denonstrate i nproved isonerization selectivity and
conVhisSheshtiahas dhestontd amﬁéﬂma&ﬂmmg Azattivs @éﬁ@ﬂsm@
No. 5,282,958, col. 1-2, the use
an, ‘W?EP%%@F%@@QW@?@T% éhﬁ aataéysé@@@gswﬁb@sfozm .
ofvzigy £ MdlG ,ﬁg%ﬁ 6
s in |so§gr|zat?§ﬁlan shape éﬁﬂ“Fectﬁ@ﬁ&U§%@§hé%f|s
pargins Ikaving 10 O mare cgphiopatomsol i t es useful in dewaxing
20 include ZSM 48, ZSM 57, SSZ-20,EU- I, EU 13,
Ferrierite, SUZ-4, thetal, 21 NU 10, NU-23,
Nu- 87, 18I -1, BEALKGROUNDaDE T 2NVERITIGR U. S. Pat.
No. 5,252,527 and 5,053, 373 disclose a zeolite such
as SSZ- 24 32 which is prepared using an N-|ower
al k a
A A TR RS U A
hygdrepresessingrhast kacoptedncrzasingepomiladpsecendyea . @aﬂalwts

thef Rl Bl e SphBl=Sfinl AR HREd et r

coﬁ?rﬁ@ﬂy%ﬁmghismmhsauesez% lzndts}s??i Rat. HFCBBSE{%'BS&OI 28, tindese
13 t

of Slesfrsclite fof Melsculis S35 Sufnas Z0b aR00BHEo SZSM-

35?3@@9%;&13@111 SIRbGE0IR0RSNG thUshb@tion YR Ehapl

EI aci ng cations can incl ude netal cations, e. g.
S@Hes ¥ dawaxng & welrknevan dathes tymiealgsolitesiusefil i dgwadng

indRld Z§ﬁ1-4é1 erdMBP 87850 =00, R 158PLARHRY STBE R hbfiq,

catio
NU-10, NU—23 Nu-87,1SlI-1, 1814 ,KZ-1,and KZ-2.

U.S. Pat. No. 5,252,527 and 5,053,373 disclose a zeolite such as SSZ-
32 which is prepared using an N-lower alkyl-N’-isopropyl-imidazolium cation
as a template. 5,053,373 discloses a silica to alumina ratio of greater than 20
to less than 40 and a constraint index, after calcination and in the hydrogen
form of 13 or greater. The zeolite of 5,252,527 is not restricted o a constraint
index of 13 or greater. 5,252,527 discloses loading zeolites with metals in
order to provide a hydrogenation- dehydrogenation function. Typical
replacing cations can include metal cations, e.g., rare earth, Group IIA and
Group VIl metals, as well as their mixtures. Of the replacing metaliic cations,
cations of metals such as rare earth, Mn, Ca, Mg, Zn, Cd, Pt, Pd, Ni, Co, Ti,
Al, Sn, Fe and Co are particularly preferred. A method for preparation of
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32 cations of netals such as rare earth, M1, Ca, My,
Zn, Cd, Pt, Pd, Ni, Co, Ti, 33 Al, Sn, Fe and Co are
particularly preferred. A nethod for preparation of
-1 1 MIT-type zeolites such as SSZ-32 or ZSM 23 using
smal|l neutral amnes is 2 disclosed in U S. Pat. No.

1 MTDHDisolites duth S FBUR-32N0.ZSMV3B/uglhdg sthatiateasesd amines is
hydr oconver si gn processes 5 enploying a zeolite such
2 olpsedIn Ui ERtHER. 2/8rd% - crystallite size and a 6
3 constraint index of 13 or greater, after calcinations
and in the hydrogen form 7 The catal yst possess a
4 silicd).BoPat. No.fa39AKbd discigseaihairottarer@ion praoekdess s
8 than 40:1. .9 10 SU OF .THE | NVENT] ON 12 _
5 udbindg e Pl @Saﬂmﬁ%,wmﬁ%ﬁ@si%fﬁ?@swﬁﬂﬁ; size and
6 BhERHinPndRkeRAB Aiyrdatel 3afEVENEIRESR Ahd i thetyd?Ehén form.
for use In a process for dewaxing a hydrocarbon 1
7 fldedcatalypt polisess ansilicotrealupdna paitviokgreatardnam@fd: 1 and less
8 incl aaj,]ng straight chain and 15 slightly branched
élﬂ%'i’ paraffins having 10 or nore carbon atons, the
g nmethod 16 of preparation conprising the follow ng
steps: 17 18 (a) synthesizing a one-dinensional 10
10 ring nol ecul ar si SYMMARNEF THEJNVENTHEIN onal |
pores, said pores having a m nor axis between 20
11
about 4.2 A and about 4.8 A and a mmjor axis between
12 about Axddrdidd thadinst adpest, thefk A provided 23methodoipreparing a
said nol ecular sieve wth a refractqry inorganic
13 sawaxinmcaialyel avitahie o Uss N B sa deledrieaxdng gihwsirogaybon
f ' re,: : ] r e ol lmfrai
14 SIS pMdticl o ishiierig€d piadict fieRed MAAUER sfgitirg onain anc
15 Zlghity bracichadichgiroparfaffing imavindd Oranmoneecdrbomasirep, the)method
t? form?n 29 e,xtrl,%%ate or. forned particle ;
16  of preparation comprising the foliowing steps:
17
18 (a)  synthesizing a one-dimensional 10 ring molecular sieve having
19 one-dimensional pores, said pores having a minor axis between
20 about 4.2 A and abcut 4.8 A and a major axis between about 5.0
21 A and about 7.0 A :
22
23 (b)  mixing said molecular sieve with a refractory inorganic oxide
24 carrier precursor and an aqueous solution to form a mixture, the
25 mixture having a molecular sieve content from about 5 to about
26 60 wit%;
27
28 {c)  extruding or forming the mixture from step (b) to form an
29 extrudate or formed particie ;
30
31 (d) drying the extrudate or formed particle of step {(c);
32
33 () calcining the dried extrudate or formed particle of step (d) ;
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30 31 (d) drying the extrudate or forned particle of
step (c); 32 33 (e) calcining the dried extrudate or
formed particle of step (d) ; -2 1 (f) nodifying the
cal cined extrudate or forned particle of step (e) 2
with at |east one netal selected fromthe group

consisting of 3 Ca,Cr, My, La,Ba, Na, Pr,Sr,K, and Nd to

preparg a ﬁ‘ﬁéﬁ’fyi thef b@dmeﬁ SRS oRhel Waﬂﬁﬂe of step (e)

particle; 5 6 (g) drying of the netal | oaded

oxtr udat ¢ ovity @i Rgt cpnfr méalsakoted &m the(grp!Jpsconglspﬁg of
| oadi f L f
part1 cle. ol 56 EpE Na oW AP Bl Fiogal modifed

prepare a catrabyss opformetariclell 12 (i) drying the
catal yst precursor of step (h); 13 14 Q calcining
the dried catalyst precursor of step (i) to forma

15 fi ' )Shegjrgﬂg'?ﬁ tﬁgrﬁéééngaﬁé‘a @Wﬁ%a te foﬂeféﬁﬁrcﬁg B8step

to a sécon ect, re 1's provi a cata
prepared by}, 18 the nmethod according to the first
aspect. 19 20 According to a third aspect, there is
provided a process for dewaxing a 21 hydrocarbon

feed gﬁ ) Pr %*étﬁﬁ %‘f‘ thé ﬁ{&él' r&88ifiH %Qaatetél'efofrﬁSQ particie of
i ncludes straig chain and slightly branched

paraf fins mp(ggvmm Q)Grm ¥lit meialfogrepare arnatalyad precursor,;
feed is contacted under isonerization conditions in
the presence of hydrogen 24 with a catalyst

conpri(gi Ng drEnghe caRAVR Ret@Eer 6f siepMR);ecul ar sieve
whi ch (B gﬁp?epar ed jzg\ccggr ding to tﬁgnfol | ow ng

st eps: 26 27 (a) synthesizing 10 ring nol ecul ar

sieve (ﬁaVi %I&Hﬁgqhg%?i%id%%lyst precursor of step (i) to form a

finished bound dewaxing catalyst.

According o a second aspect, there is provided a cataiyst prépared by

the method according fo the first aspect.

According to a third aspect, there is provided a process for dewaxing a
hydrocarbon feed to produce an isomerized product, the feed includes straight
chain and siightly branched paraffins having 10 or more carbon atoms. The
feed is contacted under isomerization conditions in the presence of hydrogen
with a catalyst comprising an intermediate pore size molecular sieve which is

prepared according to the following steps:

(a)  synthesizing 10 ring molecuiar sieve having one-dimensional
pores, said pores having a minor axis befween about 4.2 A and
about 4.8 A and a major axis between about 5.0 A and about 7.0
A
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28 pores, said pores having a m nor axis between

about 4.2 A and 29 about 4.8 A and a maj or axis

bet ween about 5.0 A and about 7.0 30 A; 31 -2a 1 (b)

m xi ng said nol ecular sieve with a refractory

inorganic oxide 2 carrier precursor and an aqueous
solution to forma m xture 3 having a nol ecul ar sieve
cont egb y f r afiixaRePskid %él@c@bﬁéﬂév@@vm %*efré’ctéry(lﬁbrgamc oxide
extruding or formng the mxture fromstep (b) t

forman 6 GatieNLRIECHISOr andrareadyrousi stletiorrto fQFl'(ldi) mixture

0 10 (o) et A\ Tndlial PEIEEARRTh BET 3oy RRgoSureo wes

particle of step (d); -2b 1 (f) nodifying the
cal ci ned extrudate or forned partlcle of step

2
Gt 6 | ceomg Alom S INeCh BT SR ) dagorm an

consi sting eNa, Pr, Sr, K and Nd to
prepare a ﬁ%%tﬁ ﬁ% dedﬁ@?Hgyﬁaudate or formed

particle; 5 6 (g) drylng of the netal | oaded
extrud e o for artjcle of tep 9 (h)
| oadi r@ Ly SIS R S b OgF‘?eP&Fr}e
particle of 10 step(g) with a Goup VIIl netal -
prepare a catalyst precursor; 11 12 (i) drying the
cat al y(&} prcmimnmgrtheﬁrled@dr@lld)a’{e oﬂﬁ:rmed@armie@{f atapg(d);
the dried catal yst precursor of step (i) to forma
15 fini shed bound dewaxi ng catal yst. 16
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17 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

18 19 Catal yst preparation 20 21 The catal yst of the
instant invention is conprised of a nol ecular 22
sieve(s) such as those discussed here. The catal yst

enpl oyed may conprise 23 fromb5 to 60wt % zeolite or

nol ecul ar sieve. Ml ecular sieves may be of the 24

AEL type, sHeBifANg 8RPExIinkd exiidatlor Rlndd p%@eaéf Step (@)
well as zeolite type 25 materials of the MIT o

type. Th ey witly ablegst ore pretalmelewad ﬂ@@p@th%rdummsmtlag of

Cerm T (yhe MGLER B Sk B NP B 2 M oaced

vari ati ons éxteiadd of Rirekd gartitlee framework 28
structure code for a famly of nolecul ar sieve

materials. The Structure 29 Conmmi ssion of the

I nter

30 cond! st Gt ihe BiAEFERUEY ey HInHEY pERIE o step
zeolites (Qﬂtype of nDIecuIar sieve) 31 having a
structure that has been determ ned. Zeolites having

the sane 32 topology are generically called by such

three dett i
004, dBE}, 268sing AR AR dodfied xfldatciortihmed partidle of
mol ecul ar sitep(gs withca Gadoug VIIZSMialp BSZard2a ciidlys8precursor;

| SI-4, 2 and KZ-1. Thus zeolites having a franework
structure simlar to that of ZSM 3 23 and SSZ-32 are

named (g WEWM@Qhé%‘éH!*ﬁ é)T@&u@@dm& (hf given to the
4 nol ecul ar siéeves inc ing; Theta-1, 15 -1, KZ-2,

NU- 10, and ZSM22. The 5 paraneters of MITITON type

of - nad)curar e ke R EFuRBEot Jebil 19 s &°

fol | ow ng tfiresHad I@@ar&ﬁﬁewaxml Obyalﬁl | UPAC Commi ssi on
on Zeolite Nomenclature in 1978 T and 8 TON have

rel ated structures and both have uni di msn5| onal

i ncl ude FU— 9 ZSM 35 I S[ 6, and NU- 23. ZSM 23

%fﬂ%é?z ZSM 22 11 and ZSM 35 are all constrained

i YREATEPArHIAN zeolites. Another material 12 of

use i s SSZ- 54 an intergrowth MIT and TON zeolite
structures. It is 13 described in co-pending

appl i d'dtei mtaBst\Df m@hm&eeomvehﬂ@mia tamPBeddf a inblecular

Con\p [ n o{ er an S nt Si s hetreof." .
sie e?éc’) such as hose iscusse & catalyst employed may comprise
from 5 to 60wt% zeolite or molecular sieve. Molecuiar sieves may be of the
AEL type, such as SAPO-11, SAPQO-31, SM-3, SM-6 as well as zeolite type
materials of the MTT or TON type. They may also be of the FER fype.
‘Molecular sieves’ as used herein can include ‘zeolites’. The terms MTT type
zeolite, MTT molecular sieve, or variations thereof refers to the framework
structure code for a family of molecular sieve materials. The Structure
Commission of the International Zeolite Association (IZA) gives codes
consisting of three alphabetical letters to zeolites (a type of molecular sieve)
having a structure that has been determined. Zeolites having the same

topology are generically called by such three letters. The code MTT is given

3.
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= 15 16 The term MIT/ TON-type zeolites used herein
nmeans silicate-series 17 crystalline m croporous

Wo 20 Egrﬁ‘lals whi ch i ncl ude Crystall|ne
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Ho-si li cat es, 18 crystalline netall OPSF{US@O{“@%W’S
and crystalline netallo-alum nosilicates having the

toltﬁe %NEE{UT echfé? YRes '}#éxa%g zﬁ Mg |§,tn§§z§ﬁ? EU-13, ISI4,

um nosi |1 cat es :
anﬁ llﬁﬂ-ﬁlos"l' hus zablies hpwnp =oframewodk sailicioiran similzh & #iah of ZSM-

' d th t her s t un.num
2P FhA PSR AE Tnfied & T Sid ShotBLHS sl OBLS BWE T the
mblea‘cammmvebﬁﬂohjmngoibﬁité;i FEIc alr-onNU 0 BARIEBIVE22. The
framewor k 23 structure other than silicon

D%’ﬁa"%%fggé MT%P%%%M@G@%ﬁieﬁﬁﬁ\ar%mh% geserilag in tha

4 M ‘{nﬁ-ﬁﬂ{ OQ‘H'SR
Afc{éhr om u’r%cg}rég erein defi ne F'Ed Eggﬂﬁﬁﬁde?&gl to the, %ﬂeg set
up by BRdURACeCaimmissiorve Ahadity mer@l‘ajue ins! Q78N \WGTT add

TOR R BRI v s RAE natBl i rSirel b oo

ustiulan e instm knviehBion bk t@ﬁn@ @,fp@ mbtér%!s NPT R iR,
Ehutlonlilsgreferabl aci The sol ution ‘acts
wyig For

anclade A3 | ﬁw@"@a‘NHr%?r Zﬁh’k%%%%&ﬁ%ésm -22
afRESE38 are §ﬂ-cﬁr‘nsﬁ%ﬁ@d ﬂ?éfn%:&t@%gﬁ 8f|te e'AFlgth r material

resistant to eratures a condi ti ons
ofcufs! 18\ -bh, ngmeMETamdnTCbNMMmcﬁueh dms rix

D L Y e T NI
Cﬁ@@ébﬁ&ﬁ%ﬁla‘ﬁ@? bhISBYOHRR7 Bidreof.” zeol ites as well as

inorganic materials such as clays, silica and netal
oxides. 2 The latter may occur naturally or may be

I n e {MPT TRl Ald s istitdy ﬁ%@héi@ﬂ?ﬁmané asﬁﬁé%-s

gels, including m xtures of silica an oxXl
cryslallise raisreporousematarialss which imluﬂa@rusteﬂuneralwmm-smmes

cUBHRE RS, s T BSEE b Sn o v

(Mﬁ't‘lé’@\ﬁ)t struuturer Nmtaiilcemﬂm‘{es abdernstatio-SihaninpElicEss &Sean

eol.i r nol ecu i eves are conmmonly .
eI lcaPp Br 06 1 & Ry é@lwiaegwgdﬁalaced_w'th
oK irlst A8 tmn élﬁﬁ'ﬁﬁdfn TRhEF lAs Whedh Rsiudiel qa%m 3lgHm na,

10 titania, nesia, silica-alum na, I ca-

titgalyAL d1osoN, sobp and ¢lyomium. ﬁiemeat&fmnm the framework
stﬁthlln‘éaotnglr ﬂllléll'l sﬂicoﬁ hb %%rgéﬁ tBPLRambld ARG 5gpum iron,

fitanium, boron, cobalt zmc magnesium, and chromium are herein defined as
heteroatoms.

The molecular sieve described above is converted to its acidic form
and then is mixed with a refractory inorganic oxide carrier precursor and an
aqueous solution {o form a mixture. The agueous solution is preferably acidic.
The solution acts as a peptizing agent. The carrier (also known as a matrix or
binder) may be chosen for being resistant to the temperatures and other
conditions employed in organic conversion processes. Such matrix materials
include active and inactive materials and synthetic or naturally occurring

A



12 such as silica- alum na-thoria,
silica-alum na-zirconia, silica-alum na-nagnesia 13

Wozﬁlﬂgy si|ica-magnesi a-zirconia. The matrix can be in
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83" mof a cogel. In the 14 instant i nPERUSHN/067378
the preferred matrix materials are al urri na and
. i d
=Bt s ool DAL A b s,

Tthbéamrtmay osgunhhiesally af mbh @ezadhe fcfrm @fsgeminbuawecupltates
st 17 ration.

sfbt hEdR ol Rrn S e s SatRloklas d)saupr an actve

n@teMﬁ@ eomynn@ﬂamlvﬁth thd syeeticeshome, §.Be l’cHﬁanr@%% it, tends
ra dr g wth a nmetal salt sol uti on, and

fﬁb Qi’%ui %?be’ﬁrsa)fsam 69'%%\!@! efdhe cetalyat iro@artam erganic
Cghyérg%n?&gcgége%l Itered to retrieve 20 the zeolite,
now | oaded wth netal. 21 22 CGenerally it is
desirable to m n| m ze the anmount of nol ecul ar sieve
in n catalyst for conomc rea ons.
LovveréPlltgngh" ésl?ﬁ’Pé F &PMHD EF%@‘QO?H‘% e porous

niatrik shdetidabad phttusofdestix abhierblk 98Rds %ﬂ’b!a Vailhisdd
lfel ectivit éi?* results are achieved. In the present

tifgia Tpe Pt ﬁ@-@m'ﬂédml'@réna@me%lSé@afmﬁomasslbce#mna
slhéalb%hplﬁ.? Riliea- 2908 Otitah Iao/ﬁll‘c?;ﬁ% (n%ﬂ Téfsqt‘él%la TB%SIPO

mol ecul ar sieve may var eren
syflaas Sthype@umm_thgéa | s!hi!ﬂ ahamlmecmfaa,smmpaismlttaabiagnes‘ﬂa

th
BB eRBnl 8 bRl LS o BRI s Blosh e
irotbdratiimexchtiad, the qmrefenealrﬂ\ammd’c@ﬂéls W$é BRINGLA 8hd BRRAS I is.

reaction. 32 Frequently,

f or. Q(nt I1in ra
poSaib D s A o ReRnaagsmERL ot samarieion AtV dlfing
todetal émt?%%%fﬁh@ﬂeolﬁé é‘éﬁ)éﬁ as ulgsng IRERL8 éﬁrﬁcé}B@st

kaolin. These materials, 1. OXI
Pf@amlozodﬂﬁ@gsaaspmrayezonqwdemm state foarexchange ivhich is

t i rabl
AphRUCA I TRl Sns el St Ak Smald ol pdlEfor o,
pPrrisaaton ofe gery ol 2eait rse!ﬁﬁg?hn ] hbrmﬁ_xrqam@y getﬂteﬁecptbtb rEﬂieve
ected t ing. This tends to brea
tr?%%&g#g‘? zﬂoy’ @%@\Wl%ﬁ %aﬂ powders whi ch cause probl ens
in processing- 5 6 Naturally occurring clays which

can % conposi ted with the synthetic 7 zeolites of
t hi sSeRGENY itdhdesicbiRito minimidshihesmound of melenudaricioid in

thefiibh&Peat @f?étcfﬁr e%:rfcﬁﬁfb Hsn Gl e Ié\{e@s -the molecular

sub-bentonites an ns common
spvgiirthe finished catalyst are deswab!e if good acti\nty and selectivity

results are achieved. In the present invention the preferred level of molecular

H

sieve is between 5 and 60 wt %. Preferred levels of molecular sieve may vary
for different molecular sieve types.

Inactive materials can suitably serve as diluents fo control the amount
of conversion in a given process so that products can be obtained
econornically without using other means for controlling the rate of reaction.
Frequently, zedlite materials have been incorporated into natufaily occurring
clays, e.g., bentonite and kaolin. These materials, i. e., clays, oxides, etc.,

5
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9 McNanee, Ceorgia and Florida clays or others in
which the main mneral 10 constituent. is hall-oysite,
kaolinite, dickite, nacrite, or anauxite. Fibrous

WO 20408565 11 such as sepiolite and attapul gi t%(:ygﬁzog?/goasm

be used as supports. Such clays 12 can be used in

funicgogn rélg prgﬁt S%gmgérsg{gr gﬁngﬁlﬁlﬁ%ﬁ{n !Q g qi&%[raﬁi%r{cr)rg)‘??\}i@é 2 (%Itél)ﬁst

reat

ha\‘fi&]ﬁ @b@@bn]&@t&fehgﬂ{ iRauddtin ﬂétrd[b@mrreﬁmngéh@bataiyst is often
&cul ar si eve and _bi nder. can

d
subljgcteditp sayghdiansitipgi Jais tendpde’ Breg PPy y@gtgg\maw ©
pcx\tNHSrsm}ll)\éEH Egu%@ﬂ'gl%%rhé‘pr & Sg%gm@ ormof a powder, a

anu Such as an extrudate 18
haV| ng a particle size sufficient to pass through a

2. 5.
2o R i SRS R, B2 B peBAa, A 80 ot
zebfies $PtHPIdastiorsineiidashd ynenttnovibonite mnd ha@lml farmiléas, avhich

farg:hyg ﬂfgj}ltj({ﬂl?t?}g %E{bﬁg&orﬁ%& qlpr% !ih}gejlaqﬁtg% légﬁ)gnqrﬁ)éﬁnown as Dide,
Mﬁ%@%@ ﬁge%réfé %F%@B?'d@sc&rbtﬁéé% Dhigt #Ragdin mineral

S sta iz€ the crystalline |attjce t
coast;taemas haﬂwmtealmcdmﬁemkltﬁ, regitey of gaavidte. SFiprRls clays

[ Ly, t
sush Sogrepipis 7 PPyl B Ao S SR E: Sy FRavs
cahifudadGaliesd nav ciite ag dmginaug cwined or car bedniialyf sulijeeted to
ranging fromO0.5 to

L. npre, to produce 28
calcipation, peiddegatpentcen @’@W?@Idﬁeamgg?%bl ally useful in
hydrocar bon conversion 29 processes. 30 31 The

cal cined extrudate or forned particle is then, | oade;
Wi t ATt mbduretof nBe@ier sievapnd énlrétar sanhedRPe inge supide

SR ooty ey iy e B

| ty t
formdif faypdeier of gramede @frameidedaarmaomm%msxtmdate
PCT/ US2004/ 00737

haying o nSHiFIc &7 e Sgﬁicé?’é’ apari eardh b a4 TVRerEREh and
bé %Heﬁ%nté‘-@saﬁ?ésﬁm ir} ¥crben. ma&é@mhwtﬁas;ataiyst is

I sonmeri zation ification may al sg iny
riotrade asgtiasrby @Ktﬂdﬁi@p avith Imoraasss binger. e 81"8\"940%?? on

88 ani@hét SxthRRA. Mthe
#gé}]eegd ﬂ) 8%30 ﬁ]l %ﬁé‘gogégmgvg?bet f/mof techni gues,

zedlité ¢dh Aol hqmegmti: steamiog holpsstaiiigsibe crystalline iattice to
attack from acids. The dried extrudate is then thermally treated, using

caleination procedures.

Calcination temperature may range from 390 o 1100 F.Calcination
may occur for periods of time ranging from 0.5 t0 5 hours, or more, to produce
a catalytically active product especially useful in hydrocarbon conversion

pProcesses.

The calcined extrudate or formed particle is then loaded with at least
one metal selected from the group consisting of Ca, Cr, Mg, La, Na, Fr, Sr K
and Nd. These metals are known for their ability to modify performance of the
H-
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6 7 Typical ion exchange techniques involve
contacting the extrudate or 8 particle with a
olution containing a salt of the desired repl acing

Woz@g{)q%ﬁ or 9 cations. Although a wide vari ebP§l/B$2086007%78

can be enployed chlorides and 10 ot her hali des,
calyst B B i or B icld Filen IeRR At
thaﬂetssclowwg ithe aclacidtyvar creciingfversitseisomerinaiondi ng 12
40, 249 140, 251 d 3, 14Q, 253.
Mol o INelisRbdegsed el dRoarsPruh et e or

caiidri sitestih ¢hesdtnlyer! sretlo@ard. | MikRild RBadRigahBgBe accomplished
Calcipatjon is 14 carried out in a tenperature range

by e VGHEROY teehnigies. inclyding Igpreginagan AGYdFREHENERL [ t he
salt -solution of the desired replacing cation, 17
the extrudate or particle is dried at tenperatures
r angypigaifien gxaemge. teclmsab@wtnvom@ aatrting ke extrudataive

paffie ot g Sl ol b 5 B LB i Hachhd R &5
catiorisaniithaugh shyideogeiest mmzts&nfbmempmedj dhidiRieshthd
ng _netal and G oup

T oy S R L il
lorﬂeﬁﬂéﬁ@ 1echﬁ e@é?é‘ Ris¥ldded 13% Nﬁ%@anéﬁe&r p%fttﬁ{téwc}'udmg

gatlnum a adiumor a m xture of

J3f Ngs; 3,148,243, 140 @51aand 3n14b2%%| lnrexghangmtan take
0
ples B ethefBSioR of GRIAE MGt ARAe b caldlled e Cabingtp i

camiedeout in & éempenahot réﬂmiﬁbmm RO1t@ENEH.ng from

relatively light distillate fractions such as
kerosene and jet fuel up 30 to high boiling stocks

SUCHolswing ebftaet Wil tReEAIDE6UTHN bEMCRGIEH lﬂ@kﬁécmg ation,
vacuum tower residua, cycle oils, synthetic cru

the @xigidate prpartigie|is d"teé’r%t tgAweratpresi rAngisgdom 1496 m algout
5932)22@@9&%%{12% Ciff (?%1 e@ie/ab%gdﬁéﬁﬁ%?éd Jé:ﬁg %Ctgciq'ﬁﬁué/ Efh
as ﬂfrlpm%rﬁflbtmsmm a Iﬁ?e'oula Mbth enadal toienhapce ;he ﬁycwgenatton

/ P 2 04/007378 , 1 slightl ranc
R AL P Bedhafis W GO s P el oo
vns crlmlmnafrmcas gjsedhfsadséw!rhﬁ!iﬁlﬁataﬁo WRRES.82Th erné@ﬁﬁb ok
Cl10+
metai is preferabiy plat?num paltadium or a mixture of the two. After loading ,

the material can be calcined in air or inert gas at temperatures from 500 to
900 F.

Feeds

The instant invention may be used to dewax a variety of feedstocks
ranging from relatively light distillate fractions such as kerosene and jet fuel up
to high boiling stocks such as whole crude petroleum, reduced crudes,
vacuum tower residua, cycle oils, synthetic crudes (e.q., shale oils, tars and
oil, efc.), gas oils, vacuum gas oils, foots oils, Fischer-Tropsch derived waxes,
and other heavy oils. Straight chain n-paraffins either alone or with only

“7-
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3 feedstock generally boiling above about 350F, si nce
lighter oils will usually be 4 free of significant

wozo&H@s@l i-ties of waxy conponents. However, thg-P§eE%H7378

5 parti cularly useful wth waxy di sti | l'ate stocks
such as mddle distillate stocks 6 including gas
slighittly &rari@fed%ﬁ&ﬁparaﬁﬂisj tevirfguts er mank chdmni atgmeidre

st ocks, oi.ls 7 and e istil
sompilaes bHIeah s Beigil es et 206 lopusbok iyl Hedipe 8 Gret o
feeﬁeto?:k@eﬂeﬁhnwbbiﬁhg bRk %'bBuﬁQ@@F’ Eircatiigaterbilgwilbusually be
Lubricating oil Stocks will 9 generally boil above

free 8bpigaticad quantiesiebvary yomﬁ@n@n‘qgs (rAoweyerHBe grocess is

| palg %lgi%ﬂﬁ Heond Q'iié:ma( S{%Qitﬁi'é@ etgc% 'lé‘klﬁj 5$ Pﬁi?ﬂ%@ %F:ﬁﬂai%t 4588

conveni ource
inc&mhgﬁga@om‘ ketdsenesli atd jbl futeds, flutartatiog oil steuks, ineiﬁyig oils

t 12 i fi t f
an gl AiUER i Pag BBt Doyt PPRS B REppetElhd 5
méii"itbinea%ﬂ‘ﬁﬂ l:é!rtéiﬁ’ sﬁe&ﬂi@d‘t&d‘rﬁﬁ‘ﬁﬁé OEhbmhgldillsi&Q:ks Wiil

paraffins, ol efins, ht henes 14 aromatic

generally beij ebpve a@tiigeg}@s A5Aian £1). g bsuaht shave 315[deg]
o EEREREY, ST PR oHd S el Bon sl

this mrﬁimwdmisq oﬁamar distlliate Hactiesslsinoe ithegmmnmujlytcbetain

SicBiaEH akpORls o Py i RAEHES s o B ieR g i hent process

will SRRy 0g; + Rddatdpkl dcﬂ#&!ﬁm@%ﬁﬂ@ﬁ" 8! Glefid, paphiheRes,
contribute to a | ow 19 viscosit roduct The degree
argnate aedk hatpremyctn ceeegv%ds gnd iiis%éveibst@nfiﬁl peportigh afy

higﬁ)%?gnvéltgﬁé %H isi?iahﬁa a?f@ighﬂgspé}iéhbﬂ aP&iind Sihich

reduc t her eby
coptribsite 10 thg waxy rEXi‘lm'BGJﬁthS fexidstoalt ﬁ)tirmg feedm@ﬁﬂsmgzme n-

P 8P e L pBr o3 e S BRI Efeing or

hydaddradléne® folh lhqbida’aaga snatbdais iviiath O@\tﬁiblhtest) adbw,
synthetic 25 oils, foots oils Cgl scher -

wwﬁithequycb.me dpgigR RSECHNE WhichAGFyIrpi '?e»eevezd*m'fed

i&'aﬁgic%iliib bonﬁil\@%&n‘ﬁ@ﬁ@i‘éw tﬁé‘%ﬁtﬁé’ FRISRSCK
mcrocry [ ne Conditions 30
is mducieé therehvt pressrvingdbe emh@mtct h@lue of the feedstock.

i someri zati on/ dewaxi ng process of the 32 present
invention is carried out generally include a

t enppHaliferdetticrd irfchldeshyd33treatetion rﬁydfc&r@ﬁceﬁrgmmcmbp ut
hy%?oztrFee}tgd ?u %uéﬂ r% t?i';tesa ri])crltgﬁts?ociss u%%céén%f%ﬁsti%%ks synthetic
oils, foots oils, Fischer-Tropsch synthesis oils, high pour point polyoléefins,
normal alphaolefin waxes, stack waxes, deoiled waxes and microcrystaliine

waxes.
Conditions

The conditions under which the isomerization/dewaxing process of the

present invention is carried out generally include a femperature which falls

within a range from about 392°F to about 800°F, and a pressure from about
-8-
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WD 2004/ 085445 PCTI US2004/ 007378 1 15 to about 3000
psig. Mre preferably the pressure is from about 100

W02(¥09/ g_4g$out 2500 psig. The liquid hourly space

y during contacting is 3 generally PEHRPABLYIITS
0.1 to about 20, nore preferably fromabout 0.1 to

1582t o poVEPBLATLAR b RESLBEA YIS S0
abhybﬂ&ﬂﬂaréig) nThaliquiddreetigspbhty vERicityg duiitd tontactimpnige
oo BB AL b Phe shonl) PORTaRuT L] avou
5. fvmmg%g%fé@mb@meé%@uﬁm@ ém@a@l f?dfcffg%h Hhe

per barrel 8 hydrocarbon. he produc
hVBFOQ@E e h?x’ﬁ’f@éﬂ'ﬁhoﬁﬁaﬁﬁwﬁﬁf@i’m faﬂé M"ﬁ\"’e%t@@ﬂ%&omﬁbwﬁﬂﬂﬁ

to BY@ofo @%ﬁ@arﬂ&ﬁn@ QE Pif 'p%% E?E@ﬂw@&cé@%n more

convent i y carri e resence of a
prefetadily romiapaubae0@dta e!mutﬁ()@l))eﬁanda‘rd rcubacefeﬂi ky per barrel
hya % Hym on 13 al um na. The hydrofinishing can be

car out at a tenperature of fromabout 14 374F
to about 644F and a pressure of from about 400 psig

0 3gout 3000 15 psig. Hydrofinishing in this manner

8 Prodyshof the ﬁr@ﬁew&mt@n reaysbe figther tregter! 85by 207

is
' v
ARIERIER MESERBERERRLR SR SrdbuPpe
pregenge [oé g aaialin dydogaretien catalysérios emeﬁmbieokllaﬁgu mash f or
alifih, Rb 3yt farf g AR RS wkibet R TEm Zhou
374E tambout aalaFeahd a pressute whiro® abbus abe phigrte aheet 8doo 24
cat é{_ﬁ f.or . araffin isonerization of nol ecul es
}&% iy | é"‘a magpenis deseribed iy Eexgmniei 4 S Pk
3, eimsz@ze@ﬁ;cﬂ S HcbRSFatsd Hersin tgﬁ%feréﬁce 5,282, 958. (see

col 26 5, lines 25-55) 28 Here reactions were
run under i sother nal condltlons to renove 29
tenperature effects.. [ coul d be adjusted
W th changes in spacecégéﬁgﬁTocity. All materials
were first reduced.in flow ng hydrogen at 630 F for 2
r,s. Once the run was begun the conditions were
E%\AEEE O 50 grans of

The hydroisomerization of n-hexadecane is tested in terms of looking
for catalysts which give a high selectivity to isomerized nC -16 over cracked
products. These results can be anticipated to be of value in selecting useful
catalysts for n-paraffin isomerization of molecules of Cyp and greater. An

initial test of this type has been described in U.S. Pat. No. 5,282,958 (see col.
5, lines 25-55).

Here reactions were run under isothermal conditions to remove
temperature effects. Conversion could be adjusted with changes in space
velocity. All materials were first reduced in flowing hydrogen at 630° F for 2
hours. Once the run was begun the conditions were to use 0.50 grams of
catalyst loaded with 0.5 wt% Pd prepared as 20-40 mesh chips and packed
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32 catalyst |oaded with 0.5 w % Pd prepared as 20-40
mesh chi ps and packed -9 WO 2004/ 085445

02 h,ydﬁ{rH§2004/ 007378 |1 into a downflow reactp@T,Ug'ﬂgmmyg

ogen pressure was 1200 psig, flowing at 2
/mn. 3 4 The Pd incorporation was carried out by

lntb Q'Ei'o%ﬁaﬂﬂﬁﬁctﬁ F68 Hydfdyendrebsure a2 0U pSighiwiRg at
lowed by filtration, washing, drying and

16@8116hﬁ7at| on at 6 900' F. 7 8 Under these reaction

conditions, the selectivity of a Pd SSZ-32 cat al yst
9 for isonerized n016 was 69% at a conversi on oj 93%
10 THd PEXMpEraZithNa@s cardia@ iced bp8m-agchempalaf I60Wa gor a

minguT 51 5 ReCa PP oy T a8 Pyl bkipfon =
ophon- exchange could 14 be used a procedure was

foll owed of (1) introducing 10 grans_of zeolite into
15 300 cc of water heated to 70" C, (2) stirring for

10 gy &.%séf}g iidh é&h%m;ol«@ tHétéé?ert 8f mj gszadz Sthlyst

for excﬁan 8. “Th ohe exanp . anms of
fas@arér%i)iﬁd/\a@madateﬁg%m a h@l\:easlqmdf ﬁ@"/cexchange
efficiency turned out to be 18 70% 19 20 After
filtration, washing and drying the material was
Emupi_ggj to 900"F 21 before Pd treatnment as in
Exanp . Running the catal yst as d?m)n trated

%2
in Exfaﬁﬁlﬁ@d ISHB2 pptalysswas made bydepatment with ap gdgitiopal
m%l 1%%%6%%%@ (ﬁﬁﬂﬁ BEdfite. :fﬁ” cééesgﬁr?(@zl%qﬁﬁ%rxéhéﬁge could

ares w-t e catal yst of Exanple
b@/mﬁdda pmcadu@iwae ffalomed ofy1pintredesing d@rgfﬁﬁ@ Qé‘ gaelite info

onvrsnonadte e nt
& FraBhnenga s TR Ealdliistia fo? Ao rfiffites dhd GF AP
.ntramfcm/gemeaﬁem 4k forzaichange. alradrys exdmplenC06 gramd of 27
28 EXAMPLES 3-11 A seri es of cat alé/{%t wer [

CalQimEadsed anbihedrrios KT SBtPTor Mg aEouTg e

7ggnonstrate the range of condi ti ons which

After filtration, washing and drying the material was calcined to 900°F
before Pd treatment as in Example 1. Running the catalyst as demqnstrated
in Example 1 but at 570" F resulted in-a selectivity of 80% for isomerized nCis
at 93% conversion which compares with the catalyst of Example 1 yielding a
selectivity of 69% under the same conversion and temperature of run. The
treatment of the zeolite with Ca{OH), has resulted in an improved

isomerization catalyst for nCs feed.

EXAMPLES 3-11 A series of catalyst were made as in Example 2 but
using different modifying metals to demonstrate the range of conditions which
might be considered. The addition of modifying metals was selected such
that a ratio of 0.3-0.4 metalf/Al sites in the SSZ-32 zedlite was achieved. The
zeolite used had SiQ/AlLO; of 35.

~10-
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2004/ 085445 PCTI US2004/ 007378 1 Table 1 2 EX # METAL
n C15 | SOVERI ZATION 3 added ERSI ON SELECTI VI TY
4 3 none 92% (570 F) 74% 8°F Ta sane 83% 6 5 Pr sanme
EZ#6 7 6 METARME 79% 8niha same 79%sHni=Ny SAm

79% 10 9% sane 79% 11 10 K sane 77% 12 11
sane 76%298914 |t can GONVERSION: scSEkBECTRETY

3treat mentgppgan i nprove gbe A57d: ri zafel ON
selectivity for n Cl5 by é’ngaunt Zﬂf‘;pi c%f}f’y as great
4as 5 % 148 16 general ,same effect obsk8%ed seens to
sbe that tge netal nodif] has an. abiJjty 17 to
af fect the conbi ned Pd/%agréf}ite cat al ys‘fﬁ%n a manner
Gwhi ch redirces 18 hydrocaarhen sci ssi on #tge, make | i ght
7 gases, t er eby enhancing isonerization. 19 20

EXAMPLE 21 22 A sanffi'B®of TON zeoli%% was made as
8descri bedign Nakagawa aggne23 Zones ( My 5, 707, 600,
col .10, lines 50-61). The zeolite was then treated as

924 in Exdl es 1 and 8.59Ani ng the zd&@%tes as in

1g=xampl e & in the 25 he ane conver test, it
was found that nodifica |o§1 of the TO?T%olite 26

Thith met & also | ed to sapeoved i sonmerdgeat i on
selectivity. The inproved
it can be seen that several metal treatments can improve the
isomerization selectivity for n C1g by amounts typically as great as 5 %. In.
general, the effect observed seems to be that the metal modifier has an. ability
fo affect the combined Pd/zeoiite catalyst in a manner which reduces

hydrocarbon scission to make light gases, thereby enhancing isomerization.

EXAMPLE 12

A sample of TON zeolite was made as described in Nakagawa and
Zones ( US 5, 707,600, col.10, lines 50-61 ). The zeolite was then treated as
in Examples 1 and 8. Running the zeolites as in Example 8 in the
hexadecane conversion test, it was found that modification of the TON zeolite
with metal also led to improved isomerization selectivity. The improved
catalyst gave a 69% selectivity over a basecase ( no metal added ) of 64% for
this paﬁicutar TON sample . Again a roughly 5% improvement was seen.
This experiment demonstrates that other 1D, 10-ring zeolites can be
advantageously modified.

EXAMPLE 13-16

11-
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27 catal yst gave a 69% sel ectivity over a basecase
(no nmetal -added ) of 64%for 28 this particular TON

xperiment denonstrates that other 1
zeolites can be 30 advantageously nodified. 31 32

rer ittt AUdaRAcORetlt nas boon seen that
optiodintieeiabanbe alescribedbos niedificatisen Infihe ezamplts whieh

| eve .pbe describ 1 £ '
rollgf g PRRGH Ear 55 Sopr it iof 3 SR wodftn: 8 slsddlont
cathlyat tektifig as GaEksrapla® hcreaded woditipneftCairesatialnymproved
. testing as in _Exanple 4, increased additign of Ca
isoesizptian selerigly Spda 2 Bein oiherN g FiviRaled At & by of
ki i e1 kil S iBAbettavidHYiRugA(the 6
thei(ﬁtgéron?%'éérié }?e%ﬁa%rgﬂlgﬁkq&gmn}g} ﬂ&g%ﬁnﬁwﬁﬁ show a sig% | ar
optisizativn vaiuvetvdligot bé wentieplingachtaasa- val ue will not be
identical in each case. 8 9 Table 2 10 11 Ex # Ca/
Al in SSZ-32 n Cl16 |Isonerization 12 Atomc ratio
Conversion Selectivity Tkbld2 0.00 93% 69% 14 14
0.25 93% 77% 15 15 0.35 93% 82% 16 16 0.58 93% 80%
17 18 Exanple 15 depicts the optimumratio for Cal Al
on Eg/#pa/ H SZ588).in sk¥.8pt i I'ﬂ,lméé’ atios W | | jy@h¥riZfion
different nmetals used on SSZ-32. For exanple, 20
0.35 Sr/ Al onAesEc sationi ght rfeenvassiant in t Relesdiyity
conygrsion and sel Ivity. Opt i mum r atyg vary '
13 (?gb 9%, %I\/PLE 17

for 'each zeolite and netal pal ri ng. 22 23

e. Again a roughly 5% i nprovenent was
WO mgﬁ@gl% B’Ef/‘figgoplgiﬁogms

14 0.25 93% T1%
15 0.35 83% 82%
16 0.58 93% 80%

Example 15 depicts the optimum ratio for Ca/Al on Pd/Ca/H-854-32.
Optimum ratios will vary for different metals used on 85Z-32. For example,
0.35 Sr/Al on $SZ-32 might not result in the best conversion and selectivity.

Optimum ratios vary for each zeolite and metal pairing.

EXAMPLE 17

These metal modification treatments can be of value on zeolites which
were bound with alumina, silica or other refractories. The H-S57-32 zeolite
was bound with alumina by use of Catapal B and a peptizing procedure
(HNO,) as is typically practiced by those skilled in the art, and is described in
US Pat No. 5,376,260, col. 9, lines 65-Col. 11, line 19). The extrudate was
prepared from forcing the peptized mixture through a die to produce 1/16 inch
material. This was subsequently dried and then calcined fo a variety of
temperatures. The subsequent treatment with Pd and then testing for
hexadecane isomerization showed that a catatyst made from extrudate

42-
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24 25 These netal nodification treatnents can be of
val ue on zeolites which 26 were bound with al um na,
silica or other refractories. The H SSZ-32 zeolite

WO 207/088445 bound wi th al umi na by use of Cat apabcBusiisnrs7s

pepti zing procedure 28 (HNO3) as is typically
Igitllrgacticed by those skilled in the art, and is

ca %ﬁf““’” l_Fz@ ?g?m}r’ﬁm' SsiruEho 26iinatioh torfpelatd

e b , line : e extrudate was prepare

P fromfoert%i}ng t he peptized m xture through a die to
produce 1/16 inch 31 material. This was subsequently

dri d th i i f 32
A R S e s —
65%eoiibesid agihal o Al TFEBBRE ANLPY HRTHIZALEAN S HNE L.

catal yst made from extrudate -

t hat
fe'%‘aﬁ?fgséﬂa@emtab@tzwaamams from this ekinedbibeteye $100'
Fin ! [ d cal gination nper at ur e
mo) f}gﬁgp gﬁ% Sgrﬁestdg Cgiéf&?%aeffs?g @]léf%é%?ﬂ%%ﬁ% rfp é’a ?lﬁ@&p{rﬁ% edure of
mogifieafisinevay sucinthek theudat &1 atemid pitkEA i 2EolRS%EeP45 t €1
: Icgf 51%% é‘? 7(%0 E,zzefﬁ{?g the Pd was added and the
iso'ﬁgﬁzeaﬁuﬁ’gl SIEUVEY forthe Refpeoliséerridate swtsmwithayt metal
modgifiexiimnadad 6DV 4tHi2g, ¥k ewhis Trte[o U YARI el
. _nmetal, was added before ﬁ%h’subsegﬁeeﬁgallggag?{e%%& The 8
impRRCrp Exaleriving of €o%undeitine emezionditions offhis @atmhgiei n
denidies e 1 ' rization .
© sel ec?%l vtlhthfjth?g‘?vtgﬂfeéésgﬁ; g‘?ﬁtfgk @ﬁ g@?ﬁt&@( %hE?gpé?ﬂg 1D
zeoliies Iventimptvel theid paafiin isoaérizations i 1%, ahd 32%er )
' i.le the di.fied_catal yst 11 inproved
Captgg g s"é%héz@??“msja? %%% & TIREt RXidgondi t i ons.
This exanple 12 denonstrates that the advantages of
ﬁﬁi dification of the 10-ring 1 D 13 zeolites
EX'%E r}?r)ove their paraffin isonerization (for C10 and
| arger ) 14 capability even when they are bound with

a refractory oxide. 15 16 EXAMPLE 18 17 18 An
exfPRiLdatlzasap peparediané Frampentd butlfie bubliteh®ntent

B Ty (RS U et
proqsssed §iough to @ atialyss bs as ExamBraDls 13 PRSI Rfaterial.
Theps%b(?l% }So%%%rdln?e!iﬁed both Ca and Pd and was prepared as its
counterpart in Example 17. The non-metal modified catalyst at 45wi% zeolite
content 55wt% alumina performed below that of Example 17, giving only
about 50% isomerization selectivity at 93 % conversion. However, the same
45% zeolite material, modiﬁed with calcium showed a jump in selectivity to
near 7/5%. In comparison with Example 17, these results show that the metal-
modification approach is effective in raising the isomerization selectivity for a

zeolite in a binder even as the zeolite content is changed.

EXAMPLE 19-21

The performance of the extrudate can also be beneficially affected by
carefully selected steaming. The sequence of extrudales was steamed at
-13-
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21 The second portion contained both Ca and Pd and
was prepared as its 22 counterpart in Exanple 17 The
non-nmetal nodified catal yst at 45wt % zeolite

WO 2004418843t 55wt % al umi na per for med bel ow t hat %?m%?%‘{ws
17, giving only 24 about 50% i soneri zation

. Iectivit at .93 %c ersion 5
000 By sees & RS And thed rsargR o Hisnol B and
testddlfﬂpnms%&ﬁé‘dzhﬂd)ﬁ Yelogtiify MEBWO'F5% | n conpari son

with Exanple 17, these results show that the netal -

27 nodification approach is effective in raising the

i sonmerization selectivilyfgr a 28 zeolite in a

bi nder even as the zeolite content is changed. 29 30
EXAMPLE 19-21 31 32 The performance of the extrudate

o .fan als Ily affect by 33 Ed

E’(‘Egel ect e@ogﬁﬁﬁﬁlﬁé\“él@e sequence%o ext ruﬁ?wﬁaﬁglom
steaned at -13 WO 20041085 38VEEBIOSR004 SEDEEBVITLY
900F for a series of run tines 2@? t hen conver&?g

19 into finishdd catalysts and 2 t&é/&d for n Cl6

o | SOMerizati selectivity at 57@ps, 3 4 Table Bpgp 6
EX #k HOURS STEAMED n C16 | SOVERI ZATI ON 7 CONVERSI ON

21 SELECTIVITY48 19 0 92% 67% 9 2®2% 92% 50% 1062% 4

29 92% 64% 11 22 8 92% 70% - 14 p04/ 085445 2o
PCTI US2004/ 007378 1 WHAT IS CL DIS 2 3 I. A
met hod of preparing a dewaxing catal yst suitable for

use in a 4 process for dewaxing a hydrocarbon feed to
produce an isonerized
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5 product, the feed including straight chain and
slightly branched chain 6 paraffins having 10 or

wo 20IRhE.fAT bon atons, the method of preparation

7
conprising the following steps: 8 9 (a) sYynhPHe¥Mp6A3ys
a one-dinensional 10 ring nol ecul ar sieve having 10

W}Qﬂ%lgidm@ . pores, said pores having a mnor axis

bet ween about 4.2 A and about 4.8 A and a nmj or
axi s between about 5.0 12 A and about 7.0 A; 13 14
(b) ,m xing said nolecular sieve with a refractory

m
“in of\g'a?ﬁheg gkpPgParing prieysfng canlyst avitate Favdiserin a

aqu Walor j m xt.ur
o ey o hA oA el o prodis Ahlalpgfid
aboRtodugty thedfeat! dgcluding s8aigh) chainrandi sightly bfanchizo ghbie

m X f t b) to form.an 0 extrudate or
f or ﬁé@ﬂi{g{gﬂ%mc eﬁ?o'(ﬂ?m%‘ia'?&’j’ E@i‘?gﬂsné‘etrﬂﬁt%@at féRRAEaken
f or owdprising thel feliolirgt®gpdc); 23 24 (e) calcining the
dried extrudate or forned particle of step (d) ; 25
26 (f) nodifying the calcined extrudate or forned

palf td)cl essﬁfhe%tz%ﬁg é%e—cﬁ%@%ﬁﬁaﬁ% gﬁ@ﬁcﬂg&ﬁa@fg\% having

sel ected fromthe group consis
Ca, Cr , Mnexdimensinngl poiesksaidrpbré havng nepine agis eteben

ryi ng oPBR AP ByE S R ARA BBl sisistigan Sbotfs.o
particl ehahdabept 7824 (f), 33 -15 WD 2004/ 085445

PCTI US2004/ 007378 1 (h) | oading of the netal
nodi fi ed extrudate or forned particle of

(b)  mixing said molecular sieve with a refractory inorganic oxide..
carrier p'recu-rsor and an aqueous solution to form a mixture, the
mixture having a molecular sieve content from about 5 to.about
60 wt%:; |

(¢)  extruding or forming the mixture from step (b) to form an

extrudate or formed particle ;
(d)  drying the extrudate or formed particie of step (c);
(e) calcining the dried extrudate or formed particle of step (d) ;
© modifying the calcined extrudate or formed particle of step (e)
with at least one metal selected from the group consisting of
Ca,Cr,Mg,L.a,Ba,Na,Pr,Sr,K, and Nd to prepare a metal modified

extrudate or formed particie;

(@)  drying of the metal loaded extrudate or formed particle of step
(),
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wozdailﬁs%&‘:{ssor of step (h)

2 step(g) wth a Group VIII netal to prepare a

catal yst precursor; 4 (i) drying the catalyst

5 6 (j) calcining pp /U@Edo%e 378
catal yst precursor of step (i) to forma 7 finishe
bound dewaxing catalyst. 8 9 2. A catal yst prepared
by thye nBAdIARYG oﬂfhéh@téﬁrﬁodrfé@eﬁ&h@ateﬂ?%m%@fe of

claim1l, wherein the nolecular sieve is selected from
12 the diter(s) wihs SrowyVilbmsipdp prapasapcaialysiarecumsor;
SM3 and SM 13 6. 14 15 4. The nmethod of claiml
wherein at | east one nodifying netal selected 16
frofi) t hedrgingdipe catadysttpreguredr @steo(h); My, La, Ba, Na,
Pr, Sr, K, and.Nd 17 is added to the nol ecul ar sieve
during step (a), during step (b), or at 18 sone

poi g} | rodR@hing eiNe SFea c@@aiysaryaec&xrs@r céf@tep {ipto M The
nmet hod of clarm4, wherein steps (f) - of claiml
are el i finiRhesdound dewaxegcaedstoy t he foI | owi ng
steps: 22 23 (f) loading of the netal nodified
extrudate or forned particle of step 24 (e) wth a

. G obysatdlyst prepasbd thy the epethed af claimllyst precursor; 25

26 (g) drying the catalyst precursor of step (f); 27
28 (h) calcining the dried catal yst precursor of step

. (9) Thenfedida &f cidifn I WheRad thombibdlewaidveds galeatetbtrom

30 31 6. The nethod of claim1, wherein steﬁ@
() hejgroup sorsistinghae SRR 1.9 P . 2ABP-HY, $Me3 and SM-
folow ng steps: 33

The method of claim 1 wherein at least one modifying metal selected
from the group consisting of Ca, Cr, Mg, La, Ba, Na, Pr, Sr, K and Nd
is added to the molecular sieve during step (a), during step (b), or at
some point in between step (a) and step (b).

The method of claim 4, wherein steps (f) —(}) of claim 1 are eliminated
and replaced by the following steps:

() ioading of the metat modified extrudate or formed particie of step

(e) with a Group VHI metal to prepare a catalyst precursor;
(@) drying the catalyst precursor of step (f);

(h})  calcining the dried catalyst precursor of step (g) to form a

finished bound dewaxing catalyst.

The method of claim 1, wherein steps {f)-(j) are eliminated and

replaced by the following steps:

-16-
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-16 WO 2004/ 085445 PCT/ US2004/ 007378 | (f) I oading
the cal cined extrudate or fornmed particle of step (e)

w020M16§14452 at |l east one netal selected fromthe grou

=

10.

.

12.

13.

consi sting of 3 Ca, O, My, La, Ba, Na, Pr, Sr, K, PEHESI@HUAS
at least one netal 4 selected fromGoup VIII to

prepare, a catal yst . precursor, 5 6 dryi t he, .
oy clodgde LolorBr Siuglq petorped Barfoid o Bepitay wit
the dri gdegaticoeMpbtadE8leblctiGForafiths bR tondigiingafm a9
fini shed bound dewaxing catalyst. 10 11 7

. Th
met hod &R.@MakaBa,Nadi&rd<iand Nﬂ@)@imtzi@asgif)@@égetal

t hesi.zed ] i s i
oy oup sseERel ot SOIGO Rolebansh RIAMUATNE

15 8. The nethod of claim7, wherein MIT zeolites
further .co i.se,SSz- 32 16 M 23, EU 13, [|SI-4,
an&g)KZ- ?W‘r@ﬁ'eféﬂ ‘:"S%‘Pﬁ%(t%?th%%&%? %i’l aim?7, wherein
TON zeolites further conprise Theta-1, 19 ISI-1,
KZ-2, NU-10, and ZSM22. 20 21 10._ The ,Snat od of

cl & 7calgiRgiadhe dregdsatalyd Preciener! Bty IxPmmR 9,

22 ZSM 3aishdPie SN @301t 24 11. The net hod of
claim1, V\ﬁer e?’%@?%g agll)eéug s%% ution of step (b) is
25 acidic. 26 27 12. The nmethod of claim1, in which

-t orphBEPE o P 1o PhERab i, ey Yo R tapptog i

metshepsl(0fis sdladtani Hdm the grbup leohbisticrbEMTATL TON, wfFER ep
(), gfgars =t

The method of claim 7, wherein MTT zeolites further comprise 837-32,
ZSM-23, EU-13, 1S14, and KZ-1.

The method of claim 7, wherein TON zeolites further comprise Theta-1,
1S1-1, KZ-2, NU-10, and ZSM-22 .

The method of claim 7, where FGR zeolites further comprise FU-9,
ZSM-35, I1SI-6 and NU-23,

The method of claim 1,wherein the aqueous solution of siep (b} is
acidic.

The method of claim 1, in which the calcination of step (e) occurs ata

temperature of no greater than 1100 F.

The method of claim 12, in which the calcinations of step (e) occurs al

a temperature of no greater than 700F.

A7-



31 a tenperature of no greater than 700F. 32 17 WO
2004/ 085445 PCTNS2004/ 007378 1 14. The nethod of
wozoﬁb@sm“l" in which the refractory inorgani cp@xhERal/s0727s
sélacted fromthe group consi sting of alum na and

silica. 3_4 15. The nethod of claiml1l, wherein the

extrudate | s, steanmed pr.iot to : ' 6 7

14. ToTharmenseudatof. gy e RIERLy indtgaiP it 12, o/
ar £o18&b8 FHoRtltrer SBup ohbigtify @ plunanaiastisiigaof pl ati num
and pal I adium ‘and/or m xtures 9 thereof. 10 11 17.
The process for dewaxi ng a hydrocarbon feed to

15. gtr ?glé' éﬁ%ﬁﬁtg% GPclhiR? gegvhégeg? I?fg/é’ gusidatt hestkaatdd pridriadinngtal

al n an 13 branched paraffins
hadadingl0 or nore carbon atons, conprising 14

contacting the feed under isonerization conditions in
the presence of 15 hydrogen with catal yst conprising
16. N ThBtRE ARG GHeRIPOT, evisirain Griupcvllianetalbarsi salectadifighn
I's prepared according to the fohl(]_?vvl ng\vé} egéj',wégs 18
(ayneGruRemsisipas Hatyriand saflagiva), 08P IV

on%&%gfnsi onal 19 pores, said pores having a m nor
axi s between about 4.2 A and 20 about 4.8 A and a

10 maj or axi s between about 5.0 A and about 7.0 21 A

22 _23 (b) mixi - - ;
1117 of PRORS ROHRUAT Do BEY B0 L Xplicdbodn
12 an ;asHeRKs srebutl, e feedfinclndiagrstreight eha andshightls

I'ecul i t f boyt 5 1 .60 Wt %
3 6 tranci ReHGTRYISL 10 OF Rokg COmor Ry S PURG: o

(% S - O~ B L B

W o~ m

, Y

14 (b) odadifThE Pehderisatiatigaton dondmmshatis plesence of
15 hydrogen with catalyst comprising an intermediate pore size molecular
16 sieve which is prepared according to the following steps:
17

18 (a)  synthesizing 10 ring molecular sieve having one-dimensional
19 pores, said pores having a minor axis between about 4.2 A and
20 about 4.8 A and a major axis between about 5.0 A and about 7.0
21 A
22 _
23 (b}  mixing said molecular sieve with a refractory inorganic oxide
24 carrier precursor and an aqueous solution fo form a mixiure
25 having a molecular sieve content from about 5 to about 60 wt%.
26
27 {c)  extruding or forming the mixiure from step (b) to form an
28 extrudate or formed particle;
29
30 (d)  drying the extrudate or formed particle of step (¢);
31
32 (e) calcining the dried extrudate or formed particle of step (d) ;
33
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29 30 (d) drying the extrudate or forned particle of
step (c); 31 32 (e) calcining the dried extrudate or
formed particle of step (d) ; 33 _18_ WD 2004/ 085445

WO 2064495882004/ 007378 1 (f) nodifying the calRGTHELR004/007378

18.

19.

20.

extrudate or forned particle of step (e) 2 wth at

| east one tal selected fromthe group consisting of

2“0 o RATDAG NGO @7 fRimed R e & siep (o)

metal ity dtadastbriRhEt3bBof ik BRIGRAD!LRING of
I extrg a Fo ned

(g) drying of the netal nodifie e or
parti cl &HErMaler,Ba.Na,PrSsK, and Nd fogzrépag @meidienodified

met al m&hﬁﬁ&% %%%F?Pg{e'f ormed particle of 10

step(g) wt netal to prepare a catal yst
precursor; 11 12 (i) drying the catal yst precursor

of e h) ; 3 14, (j | cining the dried catal yst
pr e@J r IEsJ gﬁw%@ of ﬂf@pmﬁ%’ J"%Q?Cﬁ?@%qﬁld%i%cf formed agrtiche alstep
dewaxi ngf)jcatal yst. 16 17 18. The process of claim

17, wherein the nol ecular sieve is selected from 18
the group consisting of SAPO-1 1, SAPO 31, SAPO 41,

SMR) anguh2fik . =1 G process of claim 17
vvhe(r )ei n at Igéélgtth@orﬂ‘é%%}ren}%gffége )%'@? %% &ﬁ%ﬁ??‘gga&@%&]
group c&te(g}) wity adkroCp, Vikmethbio prapaas clalysPprecSfsor:
K, and Nd is added 23 to the nolecul ar sieve during
step (a), during step (b), or at sonme point 24 in

bet(Been dsfing tHeagatalydt sleedrsobbf stdp (h);

(i) calcining the dried catalyst precursor of step (i) to form a

finished bound dewaxing catalyst.

The process of claim 17, wherein the molecular sieve is selected from
the group consisting of SAPO-11, SAPO-31,8AP0-41, SM-3 and SM-
N :

The process of claim 17 wherein at least one metal selected from the
group consisting of Ca, Cr, Mg, Lé, Ba, Na, Pr, Sr, K, and Nd is added
to the molecular sieve during step (), during step (b), or at some point
in between step (a) and step (b).

The method of claim 17, wherein steps (f) ~(j) of claim 17 are

eliminated and replaced by the following steps:

{H loading of the metal modified extrudate or formed particle of step

{e) with a Group Vill metal to prepare a catalyst precursor;
(g)  drying the catalyst precursor of step (f);

-19-
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26 20. The nmethod of claim 17, wherein steps (f) -Q
of claiml17 are 27 elimnated and repl aced by the

followng steps: 28 29 (f) |oading of the ,
WO 2004i8P4%Ped extrudate or formed particle of sq(gﬁﬁ%%"{o@m

21

22.

23.

24,

25.

26.

with a Goup VIIl netal to prepare a catal yst

pr rsor; .31 32 Y the catalys recur sor
ot 16 op Zalcjiina 415 afef! coalBEHrdss s Aok BB 7575
1 (h) caEnshedtbuhieWdxi eatbBsy St precursor of step

(g) to forma 2 finished bound dewaxi ng catal yst. 3
4 21. The method of claim 17, wherein steps (f)-Q

0t o BREY AL AERAREE: B AR R TA g

f orrepkhcpd byitbe eollofving &ppée) with 8 at | east one
netal selected fromthe group consisting of 9
Ca,Cr, My, La,Ba, Na, Pr, Sr, K, and Nd and at |east one

met@  ifading @6 eslciheextfudate o folméd pprtiekadfestep (e) with
catal yst precursor; 11 12 %%2 %;éll n% the catal yst

pr ecur sétt lgast epepngta) selected from Hye grovp; GansEtRAST dr i ed
cat al yst [ wsshed
bound dcsag i £aBaa P8Pl s 199 uREE: eastang bibeE"

cl ai m 17%&eladted Gom Grepiditideouirapars @ atalyghpiesyrsaed i n

18 step (a) is selected fromthe group consisting of
MIT, TON, or FER 19 zeolites. 20 21 23. The process

of (ghai Mrding thé endiyst Meturssl aftstep {fir t her conpri se
SSZ- 22 32, ZSM 23, EU- 13, ISI-4, and KZ-1.

(h)  calcining the dried catalyst precursor of step (i) to form a

finished bound dewaxing catalyst.

The process of claim 17, wherein the molecular sieve synthesized in
step (a) is selected from the group consisting of MTT, TON, or FER

zeolites.

The process of claim 22, wherein MTT zeolites further comprise SSZ-
32, ZSM-23, EU-13, 1S4, and KZ-1.

The process of claim 22, wherein TON zeolites further comprise.
Theta-1, ISI-1, KZ-2, NU-10, and ZSM-22 .

The process of claim 22, wherein FER zeolites further comprise FU-9,
ZSM-35, ISI-6 and NU-23.

The process of claim 17, wherein the aqueous solution of step (b} is

acidic.

_20-



23 24 24. The process of claim 22, wherein TON
zeolites further conprise. 25 Theta-1, I'SI-1, KZ-2,

wo 20WhdQes and ZSM 22, 26 27 25. The process %@éﬁ&@gmm

22, wherein FER zeolites further conprise
ZSM 35, ISI-6 and NU-23. 29 30 26. The process of

775, S o8 S SRR M Tl

27. comsdstippsd bydrobkatedairhytivocrabkedgas sits, yfeteatad lube

sel . onsd St i of ., hydr ot r.eat ed
or oS PR BonCa RN bR sThnpic ok ghets

r af ¢l &iseber-Drdpgbh syrihksis dilephighabuf ot bol§bleiKsS normal
syntlhgt Lol | s, f?%%s 4 oils,. FA scher-Tropsch
synt RESYEI, WREes, (Hignk Y5HS: BEPIRC Wersorrd Migocksialise
5 alphanl ef i n waxes, sl ack waxes, deoil ed waxes and

m crocrystalline 6 waxes. 7 8 28. The process of
claim17, wherein Goup VIII netals are selected from

253, T8 B4R S 31 kg PLP4 YD el SR, o

28.

30.

31.

32.

33.

34.

35.

cl athm Grouphvensistingail gatiramt atid pedlatsing antie dnigifeat  a
13 tthgg%)rature of from 450 -800F, and a pressure in
t he S'e from 14 about 15 psig to about 3000 psig.
15 16 30. The process of claim 29, wherein said

pre.ﬁsure is in the range from 17 about 100 psig to

abolite PESESHSf gfaim 87 whgrejn saitheopadingds cefried alitmt 29,

whegegidbrhies b Ul Ol o ity during 20

cont ac‘{éirng?ei} éf%%Sgb%f% ?O.%:Qﬂfagpr‘ég%@? u%he %ngeqfrom
about 15 psig to about 3000 psig.

The process of claim 29, wherein said pressure is in the range from
about 100 psig to about 2500 psig.

The process of claim 29, wherein the liquid hourly space velocity during
confacting is from about 0.1 to about 20.

The process of claim 31, wherein the liquid hourly space velocily is
from 0.5 to about 5.

The process of claim 17, wherein the hydrocarbon feed is hydrotreated

prior to isomerization at a temperature in the range from 325 to 800° F.

The process of claim 17, further comprising a hydrofinishing step
following isomerization.

The process of claim 34, wherein hydrofinishing is carried out at a

temperature in the range from about 325 to about 590° F and 2

pressure in the range from about 400 psig to about 3000 psig.
D1



21 22 32. The process of claim 31, wherein the
l'iquid hourly space velocity is 23 fromO0.5 to about

WO 2061/08245 25 33. The process of claim 17, whenaios2003@07378

36.

hydrocarbon feed is hydrotreated 26 prior to
i sonerization at a tenperature in the range from 325
to 800 F. 27 28 34. The process of claim 17, further

conpri sing a hydrofini,shing step .29 follow

; SWlreprosats Ghdigy 17 oirhe: SngRa el Bl 5.
WhehekbRz&ty fiogliti shing is carried out at a 32
tenperature in the range from about 325 to about 590
F and a 33 pressure in the range from about 400 psig
to about 3000 psig. -21 WD 2004/ 085445

PCT/ 11S2004/ 007378 1 2 36. The process of claim17,

further conprising hydrofinishing of 3 isonerized
product. -22
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