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U5, Pat. No. 5,252,527 and 5,083,373 disclose a zeolite such as S82-32

25  which is prepared using an N-lower alkyl-N-isopropyl-imidazolium cation as a
template. 5,063,373 discloses a silica to alumina ratio of greater than 20 to
jess than 40 and a constraint index, after calcination and in the hydrogen
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30 order to provide a hydrogenation- dehydrogenation function. Typical replacing
cations can include hydrogen, ammonium, metal cations, e.g., rare earth,

Group A and Group VIl metals, as well as their mixtures. A method for
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U.S. Pat Publication No. 2007/0041808A1 discloses a method of making a
small crystallite MTT catalyst. Nothing is disclosed of metal-modifying the

molecular siave.

25 SUMMARY OF THE INVENTION

There is provided a process for dewaxing a hydrocarbon feed o produce an
isomerized product, the feed including siraight chain and slightly branched
paraffins having 10 or more carbon atoms, comprising contacting the feed
3¢ under isomerization conditions in the presence of hydrogen with catalyst
comprising a molecular sieve having MTT framework topology and having a
crystallite diameter of about 200 to about 460 Angstroms in the longest
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at least one Goup VIII netal. 5 There is al so
w@e@sioto®d a dewaxi ng nmet hod, conpri sing i somer PCHUSINT/080340

dewaxi ng a hydrocarbon feed having at |east 5 w % wax

over a catalyst to produce two or nore isonerized

products boiling at 343" C (650-,F) or higher, each

i sonerized product haV|ng a, a pour point between O

and -Bertion, ricatalys coatuinpe spath ey VEBE sRipEipdinaethegroup

95 Ofcoﬁh;@hﬁg’@fd@%ew& Bal WA 5F o 9 ANERAGL Rlast B Group Vit

pour points on an x--axis and the viscosity 1ndexes

on a™etakis has a slope of the line for y of zero or

| ess. There is al so provided a dewaxi ng process,

conprising isonerization 15 dewaxi ng a hydrocarbon

f Ged Thavd wgula plogidet aSlewsdtowasthod eroreprsatcakgserizaion

pr od ‘ oL, . I SRz 1 o

343 03}%?@(3@@ ﬁyd@i&%%&%‘gﬁ Haﬁ%ﬁ R P%@Vg t&sﬁ gﬁ%)l 6%9 aaéatdtyst o

havi mgoziuceawpmﬂmqsenmdyem@ewm@isanmmg% 3@,3 %m@ﬁﬂo?) ar higher,

corre 0 ex of 96 or higher; 20

v\,'nerels}Elg dqnpf’%’e%?%? Ué}ﬁa\gﬂé;rt of the pour points on an

X- axisgs and ptohepmr’shﬁ%teyﬂérﬂdé&és aom a y-axis has a

|.ope of the and wherein

Tl ol d2gpEReES wiodkiy B8 555 o BB  oduct <

boi | i agein 343 (BLQhaer 9? tiims gharpdirgs 98 a\M:«D/am agtﬁ eat \hoosity

based on the feed. 25 BRI 3& gRgg

DRAW! e?.‘i’&%ai‘%ﬁé\%“gﬂ ‘Ff V&S Vﬁ’é&?’%%*ﬁsts for

i sonerization of a heavy neutral (500N) feed using a

st andard MI'T- cont ai ni n cat al E%S%:Std SSZ 323{,\ a.

met al e F @Y A FHYEIN SPAPERYNE RCHIy&RIICN

(’1 ”Eto%v‘éb}:mg% hfdrb&ibsh B HavdQ ANhst hosBlal o ddifidst to

crystallite MIT-contai ning cataly

m)dl fﬁtéféycséws@zmre @nwatzgé@8?@6@?9%“%@%%2@@%%%@%9%:

Fi gureg R meyﬁmw\ﬁh@dex (VI) versus pour point
for isonerization of a heavy neutral (500N) feed

usi ngt-a sefegardinMEteshOaN 3 cadl yst ("std
SSZ-32") , r%)e%g?én mgﬂé&&%%{d%%%é oMiineent ai ni ng

cat al yst
20 wherein a line fit to a chart of the pour points on an x-axis and the viscosily

indexes on a y-axis has a siope of the line for y of zero or less; and wherein
the vield of the two or more isomerized products boiling at 343°C (650°F) or
higher is 80 wi% or greater based on the feed.

P
o

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows yield versus pour point for isomerization of a heavy neutral
{500N) feed using a standard MT T-containing catalyst ("5td 88232, a
metat-modified standard MTT-containing catalyst ("metal-modified 852327

30 and the metal-modified, small orystalite MTT-containing catalyst "'metal-
modified 882-32X").



SSZ-32") and the netal -nodified, small crystallite
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Figure § shows Viscosily Index (V1) versus pour point for isomerization of a
150N feed using a standard MY T.containing catalyst ("std $82-32"), a metal
modified standard MTT-containing catalyst "'metal-modified $852-32% and the
metal-modified, small crystaliite MTT-containing catalyst ("metatmodified

30 88Z.32XY).
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DETAILED DESCRIPTION OF EMBODIMENTS

30 In one embodiment the catalvst is comprised of & moleculsr sigve having the
MTT framewaork topology. The catalyst employed compnses from 8 to 85 wi%

molscular sieve. "Molecular sieves” as used herein can include "zeolites®. The
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23 and SSZ-32 are naned a MIT-type zeolite. 10 O her
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2008/:942979 PCT/ US2007/ 080340 Table |I ,. Conposition
of nole ratios

“-- _Catalyst Prep3tBRod Al 20 2 less than 40 30-35
----------------------------- OH fSi02 0.1

00 0.20440
In one embodiment, small crystallite MTT molecular sieves are prepared from
an agqueous solution containing sources of an atkall metal oxide or hydroxide,
an alkylamine {such as iscbutylamine}, an organic carbon compound source
of quaternary ammaonium fon which is subsequently fon-exchanged to the
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hydroxide form, an oxide of aluminum (e.9., whearein the aluminum oxide
spurce provides aluminum oxide which is covalently dispersed on silica), and
an oxide of gilicon. In one embodiment the organic carbon compound source
of guaternary ammonium ion which is subseguently lon-exchanged to the
hydroxide form s Ndower alkybN'~ isopropylimidazolium cation {for-example
30 N, N'-diisopropylbimidazolium cation or Nemethy-N'-isopropyhimidazolium
gation}. The aqueous solution has a composition in terms of mole ratios falling

within the foltowing ranges:
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7 V0'BBHE/ DS RIIRSTIes GOPLBREIS. Reopentyl amine, monaethyl

15 amine, or mikures thereof are suitable examples of Q. The molar
concerdration of Q, is greater than the malar concentration of Q, Generally,
the malar concentration of Q, i3 in the range from 2 to about @ fimes the molar
concentration of Q,. U.S. Pat No. 5,785,847 (herein incorporated by
reference) describes how a zeolite synthesis method emplaying two organic

20 sources of nitrogen, one source being an amine containing from one to eight
carbons provides significant cost savings over a method in which the
quatemnary ammonium ion sowce {such as midazolum) is the only source of
organic component. The combination of the two organic nitrogen sources
allows the possibidity of the primary template {used in smaller quantity) to

25 nucleale the desired zedlite structure and then the amine 1 contribule
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filling the pores in a stabilizing manner, during

crystal growth. Enpty pores of high silica zeolites
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t he aqueous solution is derived froma corrpound of the
f or mgPaditignrs. The amingaisoggn4ogiribulzgowmdirein e slevaiggmlkalinity
al ky f to 5 carbon atons, for exanple -CH3
or k%%g?%g&ﬁég}%n anion (AO which is not detrinental
td the formation of the MI T nol ecul ar sieve is

asso Ihen.& {

e E*Ja%@g”\é%hgﬁd? thé %Pg% i) &ﬁé orlﬁf‘ r@%%atﬁgary
and irgdherdym ihydisomrﬁedtsem@tr@ﬁ@ o5 sul f at e,

carboxyl ate, etc. Hydroxide is a particularly useful
anion. The reaction mxture is prepared using

st andlande Embbtﬁnm*;tphe paraatd onbot echpiquesy &y pi f:uaitemary

SR S R sl SN L o e

such&a&u&ﬂ alunlnun¥coated silica colloids (one
exanple is Nalco 1056 colloid sol), AUS04 i;, and

ot her zeolites. In one enbodi nent the al um num oxi de
M8 in a covalently dlspersed forn1on silica,

Al um num oxide in a covaleﬁtfy dlsﬁersed form al | ows
nol ecul ar sieve 35 mnth“Thc§éﬁ§§q al4fm num content to
be crystallized. Increased alum nuftcontent in the

mol ecul ar si eve pronotes isonerization. in another
&Bproach 8 WD 2008/ 042979 PCT/ US2007/ 080340

zeol yliRseifR REAIASIIky: SERHSIY P1PRdah@WRioms, for example -CH3 or
sillcalal um na rati os (approxi mately 10
isopropyl. An anion (A©) which is not detriméntal 1o the formation of the MTT
molecular sieve is associted with the calion. Examples of an anion include
halogens {e.q., fluoride, chioride, bromide and todide), hydroxide, acetate,

25  sulfate, carboxylate, etc. Hydroxide & a particularly useful anion,

The reaction mixiure is prepared using standard zeolitic preparation
techniques. Typical scurces of aluminum oxide for the reaction mixtire
include aluminates, alumina, and aluminum compounds, such as

3¢ aluminum-coated silica colloids {one example ia Nalco 1088 calicid sol,
AbL{E0, )3, and other zeolites.

in one embodiment the aluminum oxide is in a covalently dispersed form on

silica. Aluminum oxide in a covalently dispersed form allows molecular sieve

[P
o

with increased aluminum content 10 be cryslallized, Increased aluminum
content iy the molecular sieve promoles isomerization. In ancther approach,

&



can be used as al um num oxi de sources or feedstocks
for the synthesis of small crystallite MIT nol ecul ar
WGER@8m429These zeolites are recrystallized to tPer/uswal/b80340
crystallite MIT nol ecul ar sieve in the presence of the
organic sources 5 QQ and Q described above. Mrdenite
and ferrierite zeolites constitute two such usef ul
sources _of al um num oxi de or feedstocks. These latter
zeol izeeepaleedprybstbisbne @58 Pwe SICRE BTN raliqs Rapiosimately 10)
of Z%Mﬁ 2eaRda 4eMdin(l i rcé\sb@r z‘é@@&&k@%@ the Xnthesis of
Anot her approach, wherein the alumnumoxide 1Is In a
cov alsérﬁ*?ICWbi’e@Iiii@@éTE swigciansenes toseaeolies e (Rsaysaailized to the
aI um ‘ o
o R FRIRlor SR | 1B AREBIUREE e
sél 2oyl dewribadmbddri na). I n addition to providing
novel SS Z-32 X with 15 high al um num content, use of
the sol generates crystallites of | ess than 1000A
(al om@me@tmnmrmﬁc aexdiiﬁa)s wirshtusuivor sshngliut hbzghes of
|somer|zatlon s n €. i e
cat alay\tmmmaeq,xf or(%gfg %‘5 %‘%ﬁqc’l\/ﬁ:ﬁ'&‘& gib uzlrgz?l)%%g’ F%\O/%eg ik’f) rbﬁ =i ﬁ‘é’“d‘ "
hy dr cigearybiatioptidrost A3Mck ang Z6apabillist yat. Noraritfaxstded
~ Constraint Index 20 values (as defined in J.
talysis 67, page 218) of 13 or greater and in one
enbogirpendr abb@a%,ﬁvmmbmué alunshevenx(dens rhe chysragen
forn),hasaECQnstég ndexf&mlBtoZﬁ. -
Det e ARFHSCIRTOP EBRRLIF &7 HES PRARKTNE CHied SUFR EPI0¥ER %
U. S trPatmad\@auAmé Nafdo Chemyenedler ﬂk@mﬁuagxgmk@m% colloid
crystall|ge Siz a zeolite |eads to decre
S EOL@BLCEINA, 65 S RIIG e BN TABTRIGES B Spgr 2 X with
ASM 3iichbaili@atin ORGehNyed m tﬁg &@{j@ﬂﬁ%ét% c@%taﬁlﬁ@%\‘ & than
Cat al ysi s 99, 327(1986% dition, zeolite :
ZSM 2004 Lﬁ“c‘@ HBgRrincigs: a351334\*“‘ ih RIPrTiagY bikrserpaatios carability.
closely related to ZzSM 23 (J. Chem Soc. Chem Corr m
1985 page 1117). In the above reference on ZSM 22 it
was Shewh GﬂW&ﬂ”‘mtlfhWNﬁ#Wg perfereargeyd M4 | rplasutar sieves (in the
prod%@ﬁ%gen?&mwﬁ&a nag,f] %aﬁ}ﬂﬂf‘?rﬂ%sﬂﬂmkﬁ X Hstirl index

This I's surplsmg value for this materia
glvervaeh dns defingrien i\/\%a@WSISrﬁ:T eage i il dtorigsaieyaidin one
sel e

Conf %ﬁﬂ[b\é)%m]rgntf %%ﬂﬁ%ﬂ&@ﬁlﬁié ég{ééjgn tr%f ?@{Jf&ae%]% M} !%?s% bruﬁ&trd ind
bal | ridex fngn I?éa@igatl‘éetarmiesmrseﬂ eotsitramt bmexnmaieo dexlozed in

9 V\DU?'Q Oééz%%gl ,%8 E’Q% q%%}%@\g{aqqgéér%;g the crystallite size of a zeclile
leads o decreased shape selectivity. This has been demonstrated for Z8M-5

25 reactions nwvoling aromatics as shown in J. Catalysis 99,327 (1886). In
addition, zeolite Z8M-22, {U.5. Pat. Nu. 4,481,177 has been found to be
closely related to ZSM-23 {J. Chem. Soe. Chem. Comm. 1885 page 1117} In
the above reference on Z5M-22 it was shown that ball-miiting the crystalltes
produced a catalyst with & constraint index of 2.8, This is a surprisingly low

30 value Tor this matenal given other studies which indicate that it is a very
selective 10-ing pentasit (Proc. of 7th intl. Zeolite Conf. Tokyo, 18986,

page 23). Presumnably the balimilling leads to 3 less selective but more active

@



catal yst, by virtue of producing smaller crystallites.

Unlike earlier small crystallite catalysts with | ow
w@ossarnt i ndexes, that smaller crystallite RIMUS2007/080340

nol ecul ar sieve | oaded with netal s maintains high

selectivity. 5 Typical sources of silicon oxide

include silicates, silica hydrogel silicic acid

colloidal silica, funed silicas, tetraal k
ort hégqﬁf‘ﬁbé’@é‘§mea?fd3f%‘ih{q‘i§3ai’fﬁ?*&¥ 6%‘559@§es 5@5‘@ §ar tier smalt

part bedtAfd Ya@hkal Wstﬂ%‘i@onﬁ%s‘n?@%%&c thaAS2081 4Rtalite MTT
chlori'de, can be adde to or formin the reaction

m xt WCUWWvﬁﬁ@Qﬁd%? frogetpls wathaing hobeatagietvas

aiding the crystallization of zeolites while

preventlng silica occlusion in the lattice. 10 The

r eact vopaimoktagse! siicombrdaintagieaticaipsebibsampetivge!, silicic acid,

t e”pgéiﬂsﬁdig ia#ﬁtfh%wﬁ WGical YSLALT ofhodi h%éé@ lﬁ@g I%gztﬁa g\?é#%}é%esﬁ

are enperatures duri ng .
crystalts, irzaticub! ystieh raeta! taipies alit yammmimé&er o be added

Sboute 8B s AR gro RLGBHRTELE 0N oo s
t wabesttlil8®n o zeFlites whit&p&ivbhm siire pEhusorh ihghe lattice.

tg%gpi cally greater than I day, and in one enbodi nent

the crystallization period is fromabout 4 days to

aboutd Geataips midthe: hydsiotrecing lanciywstal fehpatator drgil the
conduct e ssure and usu in. 20 an o
ot ob s SIRE e iE Y Sadfe it e P Sufudirnaghe
aut oggﬁ}ﬁtﬂ*&nﬂm&ﬁﬁﬂémanﬁmﬁ 8@&9;&) G ;ﬁhéﬁz‘ht&z@eﬁ@ﬁw?@wi 140° C.
stirre 0 nent ] as,. durin
oyl 2P ol R e B 160G doabery it o o
haveazhousmed; Ct heals@lt HQDDCO‘%@E!@S%% e géadd is Aiddlo Wreater
the reaction m xture by standard nechani cal separation

t echHIAueSa% GEH " 988 FIPPHIFE NG oty EHER IONRFAPH ghiromRbout 4

crysgalsStoaiRunat ehyyvashed and then dried, e, g., at
90 C. to 150"C. for from8 to 24 hours, to obtain the

as-synt hesi zed nol ecul ar sieve crystals The dryi ng

st epTRARyBSURSHEOEIBY Rkt ERERNREECuer pressure and usually in
subat m)s[)herl C pr edsures. 30 Duri ng the hydrot her nal

&¥ ysenBMiosivEGR tBeldpe reatdioe pysum 1§ StBiRcDe iIgels prpssure.
nucl ) [ &L , t :

o e el G A R e T o
PCT/ US20D7 5 88b3amn.

Onece the molecular sieve crystals have formed, the solid product is separated
25 from the reaction mibiture by standard mechanical separation techniques such
as filtration or centrifugation. The crystals are water-washed and then dried,
e.g., at 90" C. to 180°C. for from 8§ {o 24 hours, 1o oblain the as-synthesized
molecular sieve crystals. The drying slep can be parformed al atmospheric oy

subatmospheric pressures.

Ruring the hydrothemmal orystailization step, the crystals can be allowsd (o
nucleate spontansously from the reaction mixiure. The reaction mibdure can
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al so be seeded with MIT crystals both to direct, and

accelerate the crystallization, as well as to
woreowsni2e t he formati on of undesired al um nosPCT/US1087/080340

contam nants. 5 In one enbodi nent, the snall

crystallite MIT-type zeolites used in the catalyst

have a cryst allite dianeter of about 200 Angstronms to

about 400 strons_in the Ionqest dlrectlon I n one
enbodﬁwé?ﬁw@ g vatel'I T Srypiaiabrintie dveat Aol aewiyptsthave

can fs‘k@%tigﬁz as WO Sy MeFhz8 thPfonsafoPsr dhesrad |y
treated (cal cined). The calcination is advantageously

cond@’é‘tf“@iﬂo“af‘«%&f‘@‘ﬁﬁ@*%ﬂ&e of about 750 F. Usually, it
is desirable to renove the alkali netal cation by on
exchange and replace it wth hydrogen anmoni um or

afly desnhe embpginzantitba shpleryabiide M By apeliteanspein the

| eacheg ik L, HelR1IAG GRARAL Sy ol 20 FRIGRImlol il 400

acid so I NnCrease the si um na
r at i engFhemapt bedpagestles@dicsan al so be st eaned.
Steam ng hel ps stabilize the crystalline lattice to
attack from acids. The cal ci ned nol ecul ar sieve is
t henih oadembwﬁwf&mtthé east! corstalie Ml selseckedievd rambeheed as-

er q
H6° By E08858 ROfPle It iied kel Te pafipadaste
m)gib faﬁva?a@?wumfmmdggtetﬁm actamaéi;aﬁge (k::nz fii;m\ﬁd’lﬁﬁl sy, i
er o Stro a es .an
{hor degratss iR il Blfpaigr pEfon %ﬁﬁﬁ%éﬂ%;ﬁg&w twith
[ sorangztiz:@tah ommbnmn@tr entadésarmnﬁetai rmd'ls“ﬁe ?ﬁﬂ&tdﬂ}fa@%@e can be
i nvol ve |nces met al | S on a Cl or
Lt dehel D PR Rind Bbis! o B PRt atid Shi S (S herease

ea‘oo%é@n&a aliBfial mbRadhin QTHeSmSI%c@QCﬂH’% teheEo by eamed.
vari ety of techni qu i nclu i npr egnatl on and ion
.%g)!;zet

exché’ﬁ‘g%“m@‘ﬁ‘ﬁf%éi* e C"Sﬁ%’%“éiﬁ%?%‘ﬂ?& [RFHSTRM 2F Rt
the catalyst contains 0.5 to 5 t.%netal on a dry

bash. I n one enbodi nent the catalyst contains 2 to
wt % méearigiednaleguiBagipee isdheipgradmith b ‘9@5%&%%?@@‘133 selected

t echrﬂmw% grae{pmfr%as%ptc@%l RY HiH e LG ;:*sd%;ex%ﬁ P?]d These

particle wth a solufion containing a salt of

dB8si medale e hoowiy i Aigioahity e modbneerfonmanie g Hicaaliad by

T AR ST oo Ll Al

desi tierisglegivie frgradinoomnrars Banporsichsinguieaynetimedin

the grouR0bn also involves increased metal dispersion such that acid or cation
sites in the catalysts are blocked. in one embodiment, metal lovading s

25  accomplished by a variety of techniques, including impregnation and ion
exchange. Typically, the metal is loaded such that the catalyst contains 0.8 to
5 wt.% metal on a dry basis. In one embodiment the catalyst containg 2o 4

wi% metal on a dry basis.

30 Typical ion exchange technigues invoive contacting the extrudate or particle
with a solution containing a salt of the desired replacing cation or cations.
Although a wide vangly of salts can be smployed, in one embodiment the salt

1%



chlorides and other halides, nitrates, sulfates, and
m xtures thereof, Representative ion exchange

wao ewbiixyoes are disclosed in a wide variety of PCPESINT/E80340
including U.S. Pat. Nos. 3,140, 249; 3,140,251; and
3, 140, 253. each 5 of which is incorporated herein by
reference. |on exchange can take place either before
or after the extrudate or -irk ::le i calcined
Cal ci%hita épiied repiaping satiouer gajoRs t\“’eﬁ%ﬁ% P ‘W%H@é’p of
fromAQRIbE ahd Ofher hal®ds AWRG, Q@th@é:tanﬁ/'nﬁs;@f&mhﬁﬁoﬁ

solution of the desired replacing cation, the
mol edifiragsesitaive ipsegihiaege ehpisnpe e @'ﬁ@@%‘hﬁgﬁ ‘ﬁ@‘*‘f‘»laﬂﬁw of

149 E \/ h l-ae U EQV,
furt aefs BRhing 0 et NoEES, Eﬁ” Ao 267 dnd § 140903, cach

wiSt h Déxf\@mljg\nqomqmélhefw e¥iheipwece Han Wmm@@r@m@!ﬁp place
functdutn. pethil SUR, ﬁ{g’é’ﬁhﬁﬁ{ét ;Jaﬁ't d'Jk:S %ea‘?t’nre%p b%icﬁr%‘tifm ig
yi I at

COi npregnate a not ng neta net a
once caggeddis ot aéﬁdpsbmtum rz&geﬁam 480 fo miﬁg&' 821. In one
15 enbodi nent the Goup VIII netal is platinum

pal | adiumor a mxture of the two. In one enbodi nent,
af t er%‘"mﬂfetm@ doobdl wilh thehssinathigionalf the dearsbiesglatioy neﬁbn fhe

TRt MholhOEh! s Bhied STRHREARR REGM SR I e gooyt 00 F
cat alr;fy@tmmmma?néssﬁ hle?erzmrzfntet loaged gs;sg epschr(@)e such as

nt hesli zi n . S St d
S Rt B 2 Boup I Riefy's h AT FE Bid b dtiof dunction.
MT 2gebintemiddiments gﬂﬁ assianie ioneipgeoaed dediiddy metal and
carri_er ur S r an an
B Bl e e, 0 R i O Pt Wor P B8 dgpne

B t @nfiidiman B tIrueay Bl @btal @,gj’@ﬁmn“p@éﬁacﬁuzfﬁ,or 30midke of the
drying the extrudate or forne article of step

ol ¢ ig AR U BaSR RTITRE S GRANGY rEB8Ha (ahbgpicied i
st ep sy inerlgadiR ROPB/AG29 49r P HSRO0F 080340  (f)

I mpregnating the calcined extrudate or forned particle
of step (e) with at least one netal selected fromthe

gr OUm]%Q nsi sidiige of a@ﬁmﬁneti‘}@ fok BrepBRng M catﬁ?st s@civé the

and to prepare a netal -nmodified extrudate or formed
ﬁﬁrtlf%lloé\”m%@yfsdryl ng the metal -nodified extrudate or
formed particle of step (f);

{a) synthesizing the small crystallite MTT zeolite in an agqueous solution;

(b} mixing the small crystallife MTT zeolite with a refractory inorganic oxide
2% carrier precursor and an agusous solution o form a mixiure;

(e} extruding or forming the mixture of step (b} to form an extrudate or formed

particle;
30 (d} drying the extrudate or formed particle of step (¢}

{e} caldning the dried extrudate or formed particle of step {dy;

12



(h) further inpregnating the netal-nodified extrudate
or formed particleof step 10 (g) with a group VIII
wWoreaoal4290 prepare a catal yst precursor: (1) dpgi/nszopTies0340

cat al yst precursor of step h); and 15 ) calcining the
dried catal yst precursor of step (i) to forma
finished, bound catalyst, Use of an active nateri al
in conjunction with the synthetic nol ecul ar sieve, 20
i.e., conbined with it, tends to inprove the
convef §hoRqd Sgst%g%%tcsn\edtésm%amﬁ fofklaidie bSEETE Al a
organi c cofiver st on processes. Exanples ‘of active
mat ed¢ast snaretiyeicotieiam iy eonponevisigaid-aéiralls, La, Ba, Na,
adde f 4
cat a?&is“f %%&gﬁgﬁgﬁ%’gg%ﬁ%ﬁ{t&%;ﬁe overit%lnreg{{1 8{%12 ?’g%?dnpamm
ofb the catal yst includes enhancenent of isomerization
and r, f ' (o
embods i U et B LR RROIR A e buBR S sep
be used in intimte conbination wth hydrogenating
conpo N AL in e o
hyar Sanatr R aer R JBR e FE TR Rt Baadmeg partice o
Typi eadp 30 hydr ogenati ng components can include

drogen, anmmonium netal cations, e g rare earth,

oup I''A and Goup VIIl netals, as well as their
m Xt ygesith a Branpl/abmefa! teprabakydegggsiaireagseonponent s
i ncl ude tungsten, vanadi um 13 WO 2008/ 042979
PCT/ US2007/ 080340 nol ybdenum rheni um ni ckel,
cobalig d:m{mmdam v ARRGRAARS ©f sebaky, aum  pal | adi um (or
ot her nobl e netal s) I'n one embodi nent the Group VIII
metal is a noble netal selected fromthe group of
Akat i uBinRyY i’hé@ihki@cafa‘%ﬂb%m@ﬂgf b?@i“ Xt 4 ©8m beNeRl. bound
I n anot her enbodi ment the Goup 'Ill nmetal is a nobi e
net alca8hgé| ect ed from the group of platinum
pal | adium and m xtures thereof, In one enbodi nent,
the nmetal hydrogenating conponent I s added such that
it constitutes about 0.3 to about 5 wt.% of the
cat al\sl QR Rtk %w@%tj Ml & ﬁvﬁg% %ﬁt éfxﬁﬁéie&h& sieve,
overall” functioning o e’ cat al (1 nclu
@fthangemenbingt! Wi ok, ﬁ@fﬁd'%ztatsm@mvaﬁ f@wﬁ!%ﬁﬂ@ﬁeieciwﬁy of the

crac lﬁa%s@ﬁ% ée\ﬂaﬁryé)rg'aﬂ&l %ﬂ@ersuon processes. Examples of active
materials are hydrogenating components and metals added to affect the
overall functioning of the catalyst. In one embodiment the overall functioning
of the catalyst includes enhancement of isomerization and reduction of

25 cracking activity.

in one embodiment, small crystalite MTT molecular sieve can be used in
inimate combination with hydrogenating components for those applications in
which a hydrogenation-dehydrogenation function is desired. Typical

30 hydrogenating components can include hydrogen, ammonium, metal cations,
&.g. rare garth, Group A and Group Vil metals, as well as their mbilures.

Examples of melal hydrogenating components include tungsten, vanadium,

13



magnesi um | ant hanum (and other rare earth netals),
barium sodium praseodym um strontium potassium
wanasedymi um O her nmetals that mght al so PET/US2007/080340

enpl oyed to affect the overall functioning of the

catal yst include zinc, cadmumtitanium alum num

tin, and iron. 15 Hydrogen, ammonium as well as netal
conmponents can be exchanged into the nolecul ar sieve.

The redyhidesudiameisn. IHeks mePalyi@r@aiuf fHmnoRase Patisum,

or, p%hé‘duﬁﬁt(@fl ShEALIE RS FAbdYerhPidiRRREIN @u‘éﬂb Xf?i‘i’ metal is

W t he nol ecul ar sieve using st andard met hods known
tot ﬁe'mévift melph seleied et e teupethiada. mﬁiwrémzdﬁemw and

crystalsl e%ttﬁ%@‘é%f By 2 REUENGWERS m@ﬁ?%}wﬁa@‘a\[{{gf@lﬁ ﬁ}eﬁéei &S8Rbole metal

as ions I n e reaction mxture from ,
zBol pelecied fne far wdup bhpleieuredsddiiwenand nhidguras tbewlohrn one

sl evertealidn AENLARAR AN EThEt AR ddeatlfliarn

I norgan

OXI decoditvicepl@8 ¥ ecalreo b verid aaﬁ“;mh@misrﬂ@oﬁmnasm to
forma mxture. In one enbodi nent, the aqueous
solution is acidic. The aqueous solution acts as a
pept Meitalg addedita affent ﬂmm:%ﬁudicthmhtg oftthe catatyst @mcldihg o

. 1_mat bi.nde

SO BN R P S Bt e lnd oS h B Rl potude
enpl w@ﬁxes:ummﬁmmﬁ g@zﬂ\tfeﬂs%ﬂ rer eﬁmﬂmﬁs&&s bablued) &lﬁﬁﬁlul"n X
materials I nclu actl ve an Ina ra

oynt REBFEIUPTACTPAN) LT AG0 FESTTEET S np aisanet

| nor gagiiGisd®d eMmbRlyed SIS ATLCORYS! fuabldredy anbe BBalst include
oxi des; I n aone enbodi t the . carrier occurs

nat uRRF| AN HEARER. BETER T HE carrier is in the
kerm of 14 WD 2008/ 042979 PCT/ US2007/ 080340

gel atinous precipitates, sots, or gels, includi n% i
ni xt GYELIEH, %mmcea%ﬁw%ﬁamet@bawmm GRee exchanged into

embogidBRie-liBe B0 ety Aol Q¥SadSHE ARRaghaed wikithe metals, or,

porous matrix 5 materials and m xtures of matrix
mat efheahngtaden %%D%Yﬂ*qaé‘é intiglaiply admidedigi Be mefaghestiave

S' ' ' %%?'s%ﬁﬁd@ﬂj m%’t dd%@m QrFFh%'eﬁrt ?%Um:«?térszdah%%&iudm in the

lica-thoria, silica- l'i ca-

t’l@t anivaiat immﬁmemplduaged é\eﬁ:ﬁss ym@@ﬁmﬁs pﬂ$ mﬁpgmmn
flikels rcrﬂk«}#m%ﬂ%e&@BME';%{eﬁl* sca-al um na-zirconi a,

SI I | ca al'um na- magnesi a and I'ca- magnesi a- zi r coni a.
The matrix can be in the formof a cogel. In one

in one embodiment, the molecular sieve zeolite described is convetted to its
acidic form and then is mixed with a refractory inorganic oxide carrier

25 precursor and an agusous solution to form a mixture. In one embodiment, the
aqusous solution is acidic. The agueous solution acts as a peplizing agent. In
one embodiment, the carrier (also knowst as a matrix or binder is chosen for
being resistant to the temperatures and other conditions employed in organic
conversion processes. Such matrix matedals include active and inactive

30 materials and synthetic or naturally ocourring zeolites as well as inorganic
materials such as clays, silica and metal oxides. In one smbaodiment the

carrier sccurs naturally. In another embodiment the carries is in the form of

14



10 enbodi nent, the matrix materials are alum na and

silica. Inactive materials can suitably sense as
wa@ldosmsm9z9t o control the anount of conversi onPCTUS2007/080340

gi ver) process so that products can be obtai ned

econom cally w thout using other neans for

controlling the rate of reaction. Frequently, 15

zeolite materials have been incorporated into

nat urglatpogt BIREITAS cPlyOr 98lsy InchiSison P Ee R AbS iR hmetal

Thesghmterials e.g. clays, oxides, etc., function, in

part, as binders for the catalyst. It is desirable to

provide a catalyst having good crush strength,

beca o

sub; ae g TP iR R B Ro e ek RENTIES b B o

cét almgeriaipand lrmtt@resz M}emwmfa:wmmhq@r alvhems tiania,

ProCessiigia sNEL A IRgl o8 mabodl] 1ol AEAS Ui RRRS. siica-

t hat 4t Al yst nDIécu ar sfeve  contarns at le

one engia, s&h@dﬂ@mﬁafu‘tamtzheorga a8 pfedi@wemarmgmsﬁomns such as

gqv'il %\‘amrr{!aﬁh %bi!!C%rM¥IF|ﬂ%2§ngm{3a%g%éggﬁw&agg% and

f I u sRha-nRel el zmcmniaarﬁﬂe Ptatrid ceromeindhb denerat gogel. in one

09, ot GRS PO S BT M e

Exanpl es of naturally occurrlng cl ays include the
ntanlllonlte and ka

oo Tt e B S sdiTeg ot Sl bl it O

kng\/\ﬂﬁzoaﬁer%ﬁm@a gimlﬂﬁm @ﬁa@rammﬁc,&h bé bilgiredaysnomically
others_in St tu

hal | W@PP%“*’ 'R%%ﬁhfeﬁf"ie@m 8?"&?[’1{;%’ mf‘hg‘@rrp free sg»ﬁa%ggqygmly
Risbr ousiite latsndid n¥fe BOEBHR4RS P ETd %%%?/&8@&4@ f‘iayb

such as sepl olite and attapulgite can al so he used

supp&tis! berggile %T%W“PCEW%@ TSRS B (Y S r SR 5i% fggcttcm in

ori gigaal hy hiBRMoPMeCARIRE i R dé%@éibib‘ t Fmv%t%afh@bz having
calcination, acid treatnent or chem cal nodification.

5 Thaoal erushestiencivo PeeaHssn BrEvEuRENHNG Her catalysipr often
for rf%@ 43%% 8r i‘iﬁgﬁﬁh%@'l lih§ Uhis @nd@@éﬂe%ﬂ'th@&ﬂ@@& down into

speaking, the mxture can be in form of
39 p ers whigh sAuleeproblens impraregsipeoduct , such as an
extrudate having a particle size sufficient to pass
through a 2.5-mesh (Tyler) screen and be retained on
a 48-Wetarnictifiest Jn by desiosure mesge shatily eatglyet rvakatipssieve

S AR e Ehe Ao AL AR o BnGLAR b TCa, 1. Mg,

MXture can b
La, Na, Pr, Sr, K and Nd; and at ieabt one Group Vil metal. Group VIl

25  metals are Fe, Co, Ni, Ry, Rh, Pd, Qs I, and PL,

It one embodiment, naturally occuring clays are composited with the
synthetic small erystaliite MTT molecular sieve. Examples of naturally
gecurring clays include the montmorilionite and kaolin families, which families
30 include the sub-benionites and the kaolins commonly known as Dixie,
McMNamee, Georgia and Florida clays or others in which the main mineral

constituent is halloysite, kaolinite, dickite, nacrite, or anawxite. Fibrous clays

A
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before drying, or dried or partially dried and then

extruded, Small crystallite MI'T nol ecul ar sieve can
W@ L®e/ 075t eaned. St eam ng hel ps stabilize thePCT/US2007/080340

crystalline lattice to attack fromacids. The dried

extrudate is then thermally treated, using

cal cination procedures. 15 Cenerally it is desirable

to mnimze the anmount of nplecular sieve in the

fi ni sHelHaEaPRIPYE AN GilapEBfORITAPR A8 01EY 2B SUPRYTS. SEl §lays

of then BBl M !MheThE\sBatk Bs 0'%@%31‘29 ﬁ\'uﬁ%e& AR MShiadBjected to
desirable if good activity and selectivity results are

achi egsratien agitblre@msptipimimica! peodifepdenof nol ecul ar

sieve is between |- and 20 85 w % or in another

enmbodi nent between 5 and 60 wt % The | evel of

bl edhkarixsreviempscyviar e fod bigder eardm fomped dup grwide variety

I

5LV Br RS 8BS ERRIEing e RSO o or
and exredpt iagmahLiy] ts“ciommtdysd Imntéxt (suth as ﬁnaawiateﬂywm@ a
f eed fiuidt
changadtbopar Pl e PR oAb R T ke A e
"-t yp@amedluntae%-me@h (Twihe eacweal Mﬁaseembt&hﬁma\my@t i mwided,

t k F . S00N
995, 20 AR Bl B e BB A A g re
of 132ioré benmy, @dudéd yi phrtaadicld idahe@epoutedp il cofstatlite

.. 15 C.and VI of 120 --- 121, Tynpi I ly, | h..
o oM ARG Er 5Bl CR0 aous e bz the

For emmh@ fathbe o @tta:catfainyat: € ONtead RNk ti@datean dairtthermaily

| TT- 23/ e zeal to I8yed the resul tant product

VI wiE oHi’mﬂﬁ"'mﬁ\“%P%C‘e 5% fi ed standard MIT-type

zeol ite catal yst gave a VI of 115, Gas nmake and 16 WO
2008/ 042979 PCT/ US2007/ 080340 napht ha nmake were both
much @izl d“%f?e%‘lf@*%%“ﬁ?m?ﬁéh“s PHM yatiafyiansievenr the
ol egHisBEd §é@}{]§t io‘ﬁ@gﬁﬁbr‘?‘(\’tﬁr&bs‘éﬁ% qmer%ib & theé ﬁfbié/dtﬁér%leve in
and product VI very close to the waxy feed VI afte

dewaXihiishes qasalystaie gesigiryt gq!ﬁ% agtivy @r‘f:i@p: ety @iypﬁsuits are
dewax, iel/é’(p% B QQH dln%rgththé ié&?&ﬂﬂﬁﬁc%ﬁs@% R gw@8n 5 and

97% ope 0 pr od uct ver sus pour
Boi nt85|\f§ ‘”f@ntnrsaarwihﬁr embedimenhlstwest 5 E.W&/\fé? witbathe gwelrof

pour nﬂ%&&ar s%}e%\gﬁﬁazf oS QiR %&u@? ;?e ghaxy

hydr ocrackate whi SO shovve |rrprove roduct
yield and VI conpared to previous MIT--type catal ysts.

in pne embodiment, the metatmodified small crystallite MTT catalyst gives

superior yvields and exceptional Viscosity index (V1) on a variety of feeds. The
25 byproduct selectivity is significantly changed compared to catalysts containing
standard MTT-type zeolite, e.g., the catalyst resulls in very low gas and
naphtha make. For example, on a waxy 500N hydrocrackate feed containing
21% wax, with a waxy Vi of 122, the product yvield was §7% at a pour point of
-15 G and a Vi of 120 - 121, Typically, a much larger drop is seen from waxy
30 Vito dewaxed VI For example, when a catalyst containing a standard MTT-
type zeolite was employed, the resultant product Vi was about 111, A melal-

modified standard MTT-type zeoiite catalyst gave a VI of 115, Gas make and
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10 Again, |ower gas make and napht ha nmake was

observed. Are MN feed was al so tested and i nproved
wQe@Bd4z2amd VI were agai n observed, Wen a PCT/US2007/080340

Fi scher-Tropsch wax feed was treated using the

catalyst conprising a small crystallite MIT Ml ecul ar

sieve |l oaded with netals, the resultant 650 15 F+

product had exceptional VI's of 165-170 at pour points

bet weephthagngpgwersoath Mgl fedured 2ydheusp sl | hﬁr%@”‘%‘r‘éb@ﬁ%‘f“@

was T+ BRfiectiRlr isfovb M QieiWRt haGld. @Reh a ﬂi%?ytgéoérﬁﬂgoéﬁﬁt Wi

fraction had a kinematic viscosity at
mm ?2VEryasese W e xR fftﬁﬁ” Vi afer dewaxing waspsir siyeiigieg ofhe yield

18C a@rﬁggww@e& el § e&&afz%hfgaﬂs%mygé%w@f &efq;r Y. Also,

our OI nt
Kloneﬁm slopaof \hestm@mwi wWars usnpasiuraet s@ym@@W@h&&’@i @*@s not

roas (R A RAPEISH s Focds 25 tn one

enbodi nent, the process using the catal yst conprising

a ﬂolﬁagglh%f 5;;1@8)5 %giﬁms ,Jn u¥(§r 3{ té K,MTTSQ showed
a

t opol ogy and net
var i ehproakd frﬁ@ﬂ&t wek&mﬂa\mg:rmg)a‘recbm wreinatsss ix!é‘l !ytybe g:h’taiysts

i.stillate fracti S osene €]
5° hirgaTh g SR T MRS PER 2Rt iy Miflesives
r educsd essdesyd ivpanemhiainand Vewkduagaic yoieved.| s,
synthetic 30 crudes (e. g., shale oils, tars and oil,
etc.), gas oils, vacuumgas oils, foots oils,

Fi schghed s opsabr-dapivie G«am@é@ﬁwwﬁeét@ﬁ esmgdhatatalyst comprising

Lot e Sar el g Mol e Rt KRR des gt 650
MO 200848438 F2dRGTEMIRROVIDSORAD 70N R PhiOgUSREebN-25 and -

chem caI pl ant processes, deoiled petrol eum deriv

eesiD 15 SHGTT YEUR0 T ROUBIEL0 G HER HETPUITE o dgtons

m Xt Yre9sh @@Eepffrac{léh REEa Qﬂﬁﬁﬁtfﬁﬁ&%oéa tf@@d&tcﬁ@@ hﬁﬂ” % and
hydrocarbon aV|n%1a wei g per cen of | ea
t

% anarghishpdrald %)@Dphp‘f”ﬁb@ff é%é? %dﬁﬁ%ééﬁi efa" B?Ctm“ had a
heat | Aokl 0?"@?‘%;‘5’“%&%&?& i of i Sinkiysl @bege Kikanatic

pour pol nt,, pourin arns of the heated waxy
AN EsCoBY waa*ﬁ&@ﬁewdw %EM ISR E péﬁﬁﬁ@iéw\‘dmﬁgwfﬁ@ by

wei g BN pRay wiiYE e, el
pl ac[e%gm(?d@%or@agﬁ ¥a e?ﬁé/?ﬁ%g of tol | uene;
nmet hyl ethyl ketone () to the beaker and di ssol ving
t he vpexe)éssan'pl e wth gentle

25 In one embodiment, the process using the catalyst comprising a molecuiar
steve having a smail crystaliite MTT topology and leaded with metals is used
to dewax a variety of feadstocks ranging from relatively light distillate fractions
such as kerosene and jet fuel up to high holling stocks such as whale crude
petroleum, reduced crudes, vacuum tower residua, cycle oils, synthetic

30 crudes (e.g., shale oils, tars and oif, eto.), gas oils, vacuum gas oils, foots olls,
Fischer-Tropsch derived waxes and intermediate products, slack waxes,

deoiled slack waxes, waxy lutwicani raffinates, n-paraffin waxes, NAQ waxes,

17



stirring over a hot plate until honbgeneous. Cover the
beaker with a piece of alumnumfoil and place it in

wao besfsmerer whi ch has been preset to the pourPCpUB2907/080340
tenperature of the feed. Allow the sanple to sit
undi st ur bed overnight. 1'15 After cooling in the
freezer overnight, filter the m xture using a filter

assenbly installed in the freezer, Use No. 4 Wat man
filt&R<Bapaducss Mschamicg p&ﬁrﬁlﬁ’éﬁf@ﬁﬁ% i oipcEpRiFRIm derived

F uNNglax@8dnkAefstailit dhnne bth‘@*h@a\ﬂf sﬂlseﬁﬁd inxié*leQ%&@m

foil to keep ice crystals fromcollecting in

funnel. Performthe filtration by connecting the

funn t dds J

paper o Ao e SRS SRORARAEA RN AW percent
gbantiaxatiiavislegt § Pansfering the entire mxture in the
beaker into the funnel using a spatula, rinsing the
beaker with cold MEK, and filtering the rinsate.

Cl osé&Veibiet faresd emxanthanaid iumtitureth oy Sehiranthelvasy sample unti
conpl. lned. Lhar A

free Zﬁg% F%yabcafeq g:ecg.o %Jg n?l‘ﬁg) or$% gtér% of tﬂ?dle%{é% WwWaxy sample

t enpérattaed Wshbeehcer wax refuordzieg t%‘mak@gmmi oz gbdtyd usixpgample

| d Al | h
T8, At a0 At oBR IS b il RORD R b ety
the keeezeMERY g t&ea&paﬁmﬁ @sscﬁima@ﬂfmaﬂssmmh Wi el

possihle fromthe fjlt ! to a taredjar. Renove the .
oot s Boukels hp pble il iRoSki Rl En G b BB SN 2 piece of
t r angfienintiddol hiS plate ion tHagdsaeedhjcBmas E\é@ﬁ @f@atee tm&% pour

the toluene an X .t hat

Lhe PhPLET Rt or et A e Pels B S PR sermioht.
fikas hﬁe&béc&iﬂg% f';é fh@zéehwﬁﬂhw Sittegha riiflRd ¥sifYy apRpe&Rembly
and wei us remai ning oil and determ ne

the & Slmgégl“éﬁ‘tL f“ﬁ%@'“ pBF%@Wt 4 VWpt(en Jgeppanes ¢ 7p° om in diameter)
PCT/ WSR @R RARRA34 andkobesr th %M@E S a%feﬁphﬁ a%?ﬁ:w&ﬂ%al to keep

was coIIectedlnthetared ar divided by the I ght
of t k& Hegdeedramusyleshpgpindghe fﬁwmeiﬁ p?ﬁﬂéfaﬂb?;hefwtf@sﬁva‘iogﬁﬁctmg

chai gydy éﬁﬁé%fwea\?y Qhﬁﬂh/?'éu@f!n%@m@f*m\%‘tﬁ@m@&l@ép@} wg@h%m MEK,

branched chain paraffins havin or nore carbon
abonpuling t*ﬁb?@lﬁﬁiﬁbguﬁ@fﬂ%ﬁwﬁéﬂfﬂ@f@f #gdha enliie Rkes in hedeaker

F eedshogls ihhby Lgsfﬁﬁeé‘g;g%yg rifsi waftfe%ﬁémﬁllfc Srﬂ%}ﬁ'é% filtering

b0|I|ngaovea S|neI|gter 0|
usualiyridystd.r ddowsf theifpeiel anvait guUANd stlegit oRs waxypletely

’ Loy useful
w e i et B EaSe BaP B e Bryfigieser
stoc k@npwetl,meh Woslytis wint Sijer r@k&m@nﬁw&mmw MEK. Allow the

ye! Bax ct%?é (SR BRSO lecPhRUR MR R Qle! fie ARG RRRET

i'st
assembly from the freezer. Using a8 spadula, transfer as much wax as

possible from the filter o a tared jar. Remove the last traces of filtered wax

with hot foluene and transfer the rinsate to the fared jar. BEvaporate off the

foluans and weigh the wax that was collected in the tared jar. Pour the of
30 filtrate into a tared flask. Sirip off the solvent using a rotary evaporator and

weigh the flask plus remaining oil and determine the oif weight. The percent



fracti ons whose pour point and viscosity need to be

mai ntained within certain specification limts.
wao.emsioeard ng oil stocks will generally boil abPwBEUS2007/080340

230'C, (450'F), nore usually above 3150C. (600'F.).

Hydr opr ocessed stocks are a conveni ent source of

stocks of this kind and also of other distillate

fractions 15 since they normally contain significan

anpunitEx HEreKighe! e narthaisvasTipdecipg sudedaledor fi%ﬁ@@d by the

pr es%ygig?iﬁra@gﬁsl%a‘{’éé Lva?yogé}ﬁbiEYNQQp@.M?mf eedst ock

containing paraffins, ‘olefins, naphthenes, aromatic
and heterocyclic corrpounds and with a substantial

propQ\:ﬁ ygq R 95‘1:‘35’%}1@&%@% Sﬁksgh&ni? E’@ﬁ!@fbrérrl,%@@r&ﬂan
ranche a b to

ght'l ar i ns whi ch cont
vvéxy maafiinehadm oF 0( ord ewtign etokns @ara@ngatm‘m@ referred to herein

pr 00%%%5%%5 Hbefe%d&%@% &%&x%d E:'?ﬁf ?%éc%%cky enQFa"F&P%%H g

par affins un er 0 S0
f or makbbga ablamr%ﬁijjé snra:taétghaﬂrs)xis\m tihsuei&mbe frbatoéssagozfzaamtow

vi SCO%JL%%%F@Q%\; ¥ por ngreingﬂetg W€Q\{€‘h Tg‘r GQQ !ﬁ% ?& Harly useh

occur ot e
pr odu\ﬂﬂ?‘&vé}@\dmgatmmﬂm@mp@sm} Sdibe;lssw&aibfmisz ndhlning gas oils,

SRS yEs AR, DRSPS S g Eﬁ%@%ﬁgewdmat@
Ih ngl lﬂiﬁ@t*(ﬁ)@&@iﬂ@%ﬁi&@@% a?c?fdrsommwleedf@ﬁ? n@iim&g}ad within certain
rotre one O ri SO 23a0c:.
Y by Ress g g, Skl Gl et FenigenBraiy 5o S84y 2a0°c

Fi schesoFriopsehusany @@@1@ 398° lr:sésdru gh. Wﬁps@@éiﬁesﬁ stocm& are a
pol yol efi ns, 30 nor mal

oo RERAHA SOV SRy LIS e SHARGS o BT HeLlals fections
tiher agfee WS N@rz%@@%%%gg &sﬁﬁm bﬁ%@ﬂﬁ/d@&%&?@; paraffins. The

Fi scher-Tropsch waxes can be obt ai ned I 1 - known

pr océ%%c@éo%& RhenRreseibroesea gl sormaly b@&rﬁé? difapdsipEso o
Slur gy ahﬁ@%&gﬂaﬁﬂég Eﬂ_ﬂiso ﬁ@ﬁﬁhéﬁ%" REYAME and ik@emcwztl)is

conmer ci a le Distillate Synt hesi s
Pr oc@@?p%ﬂdi’o?ﬂd ’t’Vﬁ awﬁs@ﬁhﬁfﬁ@?%mm@@?fﬁ'ﬁ*m%ﬂ%}mf@am -

QPUEESL bi@% RikhcREQ 5%%13%5%%%@6#%%&& td nﬁsy%xy nature

proc SSes an are d SCri or exanp
ER- Aof {rgecdstogplarizg disz proces sy, Mag BB aug mi:gw

Duor PG s e it s A8 S BERRE 2 toRfackRage oy e
WO- - Aawmm;aanmm@mﬂmem 359%‘ YiseoFHiygobduct THapsagice of
YNt NESI A S Lol Le SRS So UG RTALRY Broducts having

haV|ng &ven
bolling points below that of the feedsiock is reduced, thereby preserving the

25 sconomic valie of the fesdstock,

Typical feedstocks include hydrotreated or hydrocracked gas oils,

hydrotreated fube off raffinates, bright stocks, kibricaling oif stocks, synthetic

qils, foots oils, Fischer-Tropsch synthesis oils, high pour point polyolefing,
30 nomal alphaoclefin waxes, stack waxes, deoilled waxes, microcrystalling

waxes, and mixtures thereof.
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10 nore than 100 carbon atons, and typically includes

paraffins, olefins and oxygenated products. Fischer
wae@p®edr79 s a vi abl e process to generate cl eanPCT/US2007/080340

al ternative hydrocarbon products, including

Fi scher-Tropsch waxes. Conditions 15 The conditions

under which the isonerization dewaxi ng process is

carried out generally include a tenperature which
fal | §SENET PR BAYE FHOIR abslied Sy vai-ewiglperssgp U as, for

and a;RheRsie ok asRbeuEOLE ‘%i@rr?b@z%e APt x'va%ks)cn tachnology,

Typically, the pressure is fromabout 100 to

2500 HEsiag et ﬁﬁﬁrmt@ Mgl Pistipae Sypbegis KoMty Pdﬁ‘?ﬁ"*sﬁgu by
cont %z‘s&?céfﬁ?w EE&EYN’CR‘WMﬁ&ﬁﬁ@}agﬁ%n&@m%ﬁqﬂbfzgi} Process.
for exanple rom about to out 5.

efbodictadatof these pomesess agd Phesareidegodad nrfor exspple, EP-A-
Pr eSeRges P gﬁ“ﬂ%@@ﬁ? -y g,h@amﬁ%ag%w Py dy St é@% 733,838,

ratio can’ range roma out

abouBﬂdRE@@O?%t an@l SR wibhed F\Beitcamn pler 4%@%’37866 WGO-A-
hydr 0 i

50008@?«%@3’2}:\? 0% atn% *vg{ob {I‘g%? 3623 ?RQ F {218PPMsch
hydr ogahbon prddmcbmaéwbwﬂpmsth;ﬂhmalrmmavz@t1 niQ0, or even

waxi n |sfurthrtreted or
05 or DR RS0 fiabMise AR pRlER Efcb S har R BlefinbYna
hydr ekjpinstddngogans bBisceanrepsdras alvigble ﬁfd“b&dto&;b,&tnelraﬁe clean

t he esence o amstallchd tion..30 cata

for BUERENE ErofiesHSr e AP T Rl a e R B g

can be carried out at a tenperature of from about

3141- to, about 644F and a pressure of from about 400

psi g“P8YI¥® 3000 prig, Hydrofinishing in this manner

h§ 20 WO 2008/ 042979 PCT/ US2007/ 080340 described in,

for exanp U S Pat. 3,852, 207 which is

i ncor p® Fat‘“@ﬁ@*ﬁeﬁ“@% whirh the fSorErRat oSl roseEhisRgied out
ter ”?Eﬁ@%i WTRYILEE UsRPetRuEaRaER RBs WABInSBINGe from about 382°F o

crystallite MIT nol ecul ar sieve | oaded with netals is
"br oaawtﬁ?@ﬁ'?F THE spisehesiferppbatysdadbpuedqQlpsig. Typically, the

refe E)?e%ﬁret iQ fr%ﬁweaﬂi:f:ft ayo t Lbsaekhe %ai@;aﬁ“ﬁﬂ:sﬁ\)xrj $BBY) space

crystallite nole ar sieve is really synonynous wth
év ysmippti‘yzcﬁmgwg@mmﬂg redgnecalydeoan abdipl & Btou BB, for example

from about 0.1 to about 5. In one embodiment the contacting is camed out in
the presence of hydrogen. The hydrogen to hydrocarbon ratio can fall within a
range from about 2000 {fo about 10,000 standard cubic feet Hy per barrel
hydrocarbon, for example from about 2500 to about 5000 standard cubic fest
Hy per barrel hydrocarbon,

P
(3]

in one embodiment the isomerization dewaxing product is furthey treated, for
example by hydrofinishing or adsorbent treatment. The hydrofinishing can be
conventionally camed out in the presence of a metallic hydrogenation

30 catalyst, for example, platinum an alumina. The hydrofinishing can be carried
out at a temperature of from aboul 374°F to aboul 644°F and a pressurg of
from about 400 psig {0 about 3000 psiy. Hydrotinishing in this manner is

20



10 zeolite. The x-ray diffraction pattern broadens as

the crystallites are reduced in size. In general, for
wo b@seyxrem of MIT nol ecul ar sieves, as the S ET/BSR0B080340

rati o dimnishes (greater wt% Al in the zeolite

product) the crystallite size also dimnishes. 15

Tabl e 2(a) shows the peak |listing and relative

intensity of peaks of standard SSZ-32, a standard MIT

mol edlgpaibest iavier exapre. (oS noee fiepishis nrefirerRjed herein by

and rghaljue intensity of peaks of small crystallite

PITT nol ecul ar sieve prior to netal |oading. Table

2(b) magnifies peak width so that maj or peaks of small

crystallite MIT nol ecul ar si:gwgsBnek st andard SSZ- 32

are easily conpared. 20 Tabl'e Z2(a) w.. Peak listing

of standard SSZ-32 2 Theta d-spacing Rel ative

! Nt eDHoltier bk trat AbPheX st 0% pessperne smyl crystallts MTT mglecutar

- - - - slave-loadad-with metals is-‘broadiine.” Thesynthegisf 2 Bo@bine (in

2‘%9 é‘zegiitéi hez )%w'rzf'y iﬁ;a%tign pattern broadens as the crystallites are reduced

i size. In general, for the system of MTT molecidar sieves, as the S04/ALO,
ratio diminishes {greater wi% Al in the zeclite product} the crystallite size also

diminishes.

15 Table 2(a) shows the peak listing and relative intensity of peaks of standard
S$87-32, a standard MTT molecular sieve. Table 2(b} shows the peak listing
and relative intensity of peaks of small crystallite MTT molecular steve prior o
metal loading. Table 2(b} magnifies peak width so that major peaks of small

crystaliife MTT molecular sieve and standard $SZ-32 are gasily compared.

Table 2{a)} ~ Peak listing of standard $5Z-32

2 Theta d-spacing | Relative Intensity (%)
{A) (1o} x 100
7.0 e ] 19
""" 8.2 10.8 24
8.9 L 10.0 11
11.4 78 200
147 8.05 | 2
159 5.59 5
11.4 541 4
182 488 13

2%



2(b) - Pe
Mol ecul ar
Intensity

-------------------------- 23,9 3,73 53
e mmm--a-- PCT/US2007/080340
---------- 24 3.7 0 58 c-ee--emeoo
------------------------- 24, r 3.61 50 25.2
LLTEEs a2 T 0688 3 43 4
------ 71 J el sl K Sl sl b A M2
------ 208.. . .1....42529.4 3.03 7 81.6 2.83
------ s s s e e e e e - Trabte
aks_in“as-made Smal ﬁ'%ryst allite M OT

Si eve228 Theta | -sp&€Gi 1 Rel ative B0
11303100 A1 .. .
R X G- i i MO I < B
CTTTTEARRTI00 T 8607 83 20T TITES I e
e crd34-5.42.-3 -
I 5 A X _ . 80
252 353 36
280 343 42
282 346 14
29.4 3.03 7
316 2.83 13

Table 2{b) ~ Peaks in as-made Small crystailite MTT Molecular Sieve

3.90 100 ;.

2 Theta d-spacing Relative
{A) intensity (%}
{ifio x 100)
8.03 11.0 33
8.83 10.¢ g
11.30 7.83 20
1871 5.64 3
16.34 5.42 3
18.00 4.90 7
19.54 4.54 33
19.67 451 20
20.81 4327 31
2121 4.18 14
22.74 3.91 63
23,01 372 100
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19 54 4,54 33 19.67 4.51 29 4.27 31

22.74 3.81 63 23 91 3 ,
: 22 WO 2008/ 042979 PCT/ US2007/ 080340

{2

21ra1/182007080340

1Cr ?

24.24 ----

3.84 5

Y X S . - S S 24 T
TEEERG T ERTTT 03805573
| T S -7 SR SRt SR Y
Sl v+l e e
---36.46-1 1463184 8 -t & - -
94..2..88-3 -34,0--632-35-22-2.55/17
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Figure 11 shows the X-ray diffraction patterns of these two types of MTT

motecular sieves, and demonsirates clearly the broader x-ray diffraction

peaks of the small crystallite MTT molecular steve,
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Figure 11 shows the X-ray diffraction patterns of

these two types of NTT nol ecul ar sieves, and
waleomsnsorat es clearly the broader x-ray diffraetT/og2007/080340

peaks of the small crystallite MIT nol ecul ar sieve. 5

23 WD 2008/ 042979 PCT/ US2007/ 080340 EXAMPLE 1

SYNTHESI S OF SMALL CRYSTALLITE M TT MOLECULAR S| EVE

Smal|_crystallite MIT nol ecul ar sieve was nt hesi zed

as f GINANIBLE A SENTRERR OFSRALL ARYIHALETE "éET MEA-ECULAR

aut oglyaye unit was used for the mxing of reagents and

then I n the subsequent thermal treatnent. At a rate of

1500 RPM and for a period of % hour, the follow ng

conpeRent S, M&He ¥ %E&ﬁ%&ﬁ s'iél%ng‘aaQyﬂ@@%&Maegq’Sﬁﬁﬂéq A i@gsteisog

order of descri ption rans at ‘a Mol ar so
of NC ieNfor & gg!bmaj-ﬁwa\rmrdh\m Hegrdl oy tHreorixtg avﬁagagems and

m Xeﬂ érﬂh% g&%ﬁ%ﬁ@ﬁ%ﬁm@éa g’%&gvgegw Tf%i r]a(i)ff 8?’%’18*’ lﬁgmdﬁid for a

was prepared - as I'n
subs equsht}i W s, th@fm!ewamwwotstwgehvdmmnueth&a@ﬁm been

2 At A BSOS A0 AT hndl

vver e Md@tﬂdpym@m,ZQ&Mymbszalm r8ixd@ 5o B0 giazinssaﬂ widtdr. The

30" Sebleicseres b hr e fmsthe mar ™

The mobssqueancens atdxaRasded foahanidexidb fngerxcz@e@@@bmm&@* X8

oo e a R A bes i L ORf e AR Gl gt udox

cl osegs. Bm{mﬂ%t $le>d) k&RCidden. Ve @rak@mfm dg& AR it vt
stirre

an 8 N The sys
150 RO VSR AkGS Vel aketel e o Ehams esbiamine
Was GRkd em@ﬂm&:f Hhermikee Nounsoef cheakirithn JBe 8Blindg,

were col | ect ed b)(flltratlon whi ch goes very sl owy;
an i RAFAErdhe BIC' R rRrrerRyieh af ‘*"WO%PFB%‘%P%Q
subsequent |y washed several tines and then dried. The
dried material was analyzed by x-ray diffraction and
t he PHCEARNSHENGMEwnished mwc@avww wanpaped i ang the

nmade ré%:t‘l?n Lhe ’t r?uﬁ{oa{%aé%s@%ﬁﬁgu%% i GRE ”ﬁe@s;}s@ém WS

Tabl e e t ‘can seen at the new product
EXanpliged a 15"3& BPAL dbetrenadgn wasdgmpngte ¢ haa opuy WGS

di 11 LAl i ANatd OB HRARSLARILAR, Yy QA0S U8 collected by filtration
{which goes very slowly; an indication of smail crystals), The solids were
subsequently washed several imes and then dried. The dried material was
analyzed by xray diffraction and the pattern is shown in Table 3. &

25 comparison it made with the more standard 584-32 data presented i Table
2{(a) and it can be ssen that the new product of Example 1 is related to 582

32 but has the x-ray diffraction knes considerably broadensd.
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d-spacing Intensity Relative t Intensity (1110 x
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14.50 8.11 i 2

15.75 5.63 3 5

16.50 537 3 5

18.10 4,801 7 12

19.53 4545 41 71

20.05 4428 | 6 shoulder 10 shoulder

20,77 4277 41 7t
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2271 3.915 58 100

""" 23,88 3.726 57 98

24 .57 3.623 30 0 52

25.08 3.551 25 43

2588 | 3.443 27 47

26.88 3.317 5 9

PERE 3174 5 | 0

in a concern that the product might be a mix of small crysials and

e

considerable amorphous material, a TEM (Transmission Electron Microscopy)
analysis was carried out. The microscopy work demonstrated that the product
of Example 1 was quite uniformiy small crystals of MTT meolecular sieve with
very litlle evidence of amorphous material. The ¢rystaliites were characterized
by a spread of small, broad lathe-like components having a diametler in the

10 range of sbout 200 to about 400 Angstroms in the longest direction. The
Si0ALD: ratio of this product was 28,
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------------------------ In a concern that the
prodtg)gAmpgﬁtg be a mx of small crystals and 5
consi der abl e anor phous material, a T EM (Transm ssi on
El ectron M croscopy) analysis was carried out. The

m Cr Q%%%@MM&EA(E%%HB@%%% S@luk@@k fﬂrﬁ) PP L Ghitny aorfam_f; of 1 deg.

qui te unif cryst al s
nﬁl ewmm §r§mé} and hiatewe»w}f Eﬁ@tﬁ f@r é\hpd@né@%if fm 3 hours and
anor
char gﬁ:gt%ejﬁ dzﬁ‘é%%r'bﬂmmghﬁ“ d'}‘asih@é Ha?:{?%i ﬁﬁé&ﬁed "é tx—ﬁay f{yataiims?y
conpa*r?ﬂema&»rtmivztamgtea\faﬁ shetased fon? tdneextmmm 260 Taboing NH.

S .

The l\g‘?i) %Q?%\r lz”%grq r gﬁ?&gf @t aFBéh I%Bgsdhg gfe % fzj)g 5'?8\%‘;@5}-
2 008/9@4!2591@% msmmmese@é@ an&}%ﬁﬂb& ﬁﬁ“r"ﬁbef(ﬁk‘tp dueuremants

of, EX s_.cal ed to 1100"' F in air ! f
Tb m B e Il oo e e st ik aengi? e new
250" lprddarct, &ﬁfﬁﬁw%talﬂﬁeO\@T’FMcﬁm uBir Bawe shahshmé heagkLeoF

or ours n erial retained its x-ray
crystdéﬁ1 "r’fh‘%ew’&' Gﬂﬁfgﬂ{f aégg‘gg?éeol ite was subjected to

2 ion--exchanges at 200'F (using 4 NO; ) as has been
previgusly descri

exchdfi§eéd @ Wﬁ?@%;i?"élm(ﬁdj&“ ?’EE‘EF%’IF}?‘%‘?P éfﬁg rf‘ﬂ‘@hw%%e‘”“ (ke

mECr @@%f@%ﬂi ¥t FRAB&KER @Eﬁ@:el&ww;@ss%@ @Teoat asd DY y@otal Ar
test procedure al so described in 252,527, The new

pr od@@ﬁmpﬁ%w A EIAPIRTe Pﬁ&%‘él@éa’f Hen & %vie ofad

Sone eﬁmﬁ%{t% AlEELRERICRR0 WSin 16O GBI ona) to%sﬁ‘! 32 contrast
The Ar adsorption ratio for small crystallite MM
nol eI tHE caMEpEoPASSL-32, the Ar adsorption ratio is less than 0.5, typicaily

between 0.35 and 0.45, The smafl crystallite MTT molecular sieve of

£

20 Examples 1 and 2 demonstrated an Argon absorption ratio of 0.62.

The external surface area of the crystaliites jumped from about 80 m¥g (SSZ-
323 to 150 {(small crystalite MTT molecular sisve) mg, indicating the
considerable sxternal surface as a result of very small crystals. At the sams

25 tme, the micropore volume for small orystallite MTT molecular sieve had
dropped to about 0.035 cofgm, as compared with about 0.06 cofgm for
standard 582-32.

EXAMPLE 3
30
Small crystaliife MTT zeolile was composited with alumina, extrudsd, dried,

and calcined. The dried and calcined extrudate was impregnatad with a

26



15 adsorption at 87K between the rel ative pressures of

0.001 and 00.1)/(total Ar adsorption up to relative
wee@souwe of 0.1) is larger than 0.5. In one PCT/US2007/080340

enbodi nent the Ar adsorption ratio is in the range of

0.55 to 0.70. In contrast for the conventional Z--32,

the ,fir adsorption ratio is less than 0.5, typically

between 0.35 and 0.45. The small crystallite MIT

nol ed@iulipn spelpiings botb paliak 8! Magipin dendHE Y mply dagd and

Ar gon.RRRar Qtﬂe%pfa?%t;i iR Q@@mg-l}!?h‘i ©%FLiN8] BHE f’ﬁ%@& r‘%céds‘ned

area of the crystallites junped fromabout 50 m/g
32) catahsdwes Mg eeleddrapneEZaeT avgt wak APON pdieprackate feed
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t ﬁe m’m‘rt @bb&i b“‘Gvdbwneniaémsmmaswﬂy@tama ag WATE & LHS‘V’ of 1.0 hr

gghgg% O é&fﬁyﬁ%&ﬁaﬂ csbqétgp 3 %8%3@?%%%:2”08 85%%%‘3@(3%& g
EXAVRICESizaB0n mrmm«*wem hyttrefiMﬁEdmr oty Reslica aluming
¢ Onp%%ﬁttg%q%‘ﬁ‘nbgaﬁjx e\%@gﬂ%ﬁ% gff(g:’%‘%gg%f ﬁgor xlw%glt 5o gyamcrackate ferd

cal ci extru
i npr egisato@d and the: \d F6HADI20Q 04R0T @a?@@@ﬁ?ﬁ@ﬂa@&ﬁ@%@

plutlo ont ai ni.n ot h ti nesu

fen erisEr e i AR 1B HREBREPER e Bhen ey

| oadivhgnwaiss Datd3@hc vbridizdi pedoet &l waoshif tved (12@atzl) ysitich was
was then tested for isomerization on a waxy SOON

hydr SEreRiRAfe feed having 21 % wax, a kinematic

viscosity at 100 C of 10,218 mm®/s, and a pour 5

poi nt_ of + 1C oneri zation process conditions used
her o FIBWRISY 257 ZET0 e TE A0BISLR) ot Y FaiT scheved
rat i Quthans w&télﬁﬁéﬂjif Ty @zﬂ&y%ﬁ:&fpr%@@ﬁ ';@ﬁh@%i chRBkAIAMINIDY zeolite

i sonerization th e(ﬁro ucts were_ hydrofinished over a

Pt / PGSt EReRiinediEd Ayarsh )n|T§ﬁ1 Gie ahtpipet Prdugispur
F. ng@m&é o) &h@ﬂﬁ%‘;gﬁgb@ﬁp}fﬁg‘ssﬂ @@ﬂ%efeﬁ@%y WBSnging the

122, "and the VI of the solvent dewaxed waxy 5
hyd r GopERARPYElIe Of adlerasingaiR v 3 Ife ﬁi‘afaﬁ‘ﬁ/a& gvetboLr

180 rf R idig! bgng@,. qh%ssaty%h@mam\é amg s are

catalytic I soneri oduct VI was on¥
(éizzrmm)amwﬁhtwmﬁ@w etelppei vakkhdar MUF eonmirapmicgalyst {"5td

2 2‘;}’2&:&:“53%‘ $lady %@%lmmbtyﬁda\{@ Wuﬁﬁé‘iﬁfrﬁq}a@iyst{ ‘melal-
modified 3852-327), tested under the same conditions and using the same
feed. The isomerization yield of product beiling at 700°F and above using the
metal-modified catalyst comprising the small crystaliite MTT zeolite catalyst at

25 the typical product target range of -12 to -15°C pour point was an
unprecedented 96 fo 97%. The product Vi was approximately 120, which is
also axcellent, and is believed to be atinbutable {o the exceptional amount of
isomerized wax retained in the base ol boiling range product. The slope of
the V1 of the product boiling at 700°F and above versus the pour point was

30 negatlive, approximately -0.15, such that the Vi was actually increased as the
pour point was reduced. Example 3 demonstrates where two of more

somernized products boiling at 343°C (850°F) or higher have a corresponding
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15 with the netal -nodified catal yst conprising the
small crystallite MIT zeolite catalyst

w@ 20m80&d97n0di fi ed SSZ-32X" ). The data at di f fBCENS2007/080340
product pour points, and correspondi ng viscosity
i ndexes, was generated by changing the operating
tenperature of the dewaxing catalyst (for exanple, a

| oner pour point is achieved by raising the catal yst
t enpeapsibaRdesile! Gded UiP 1o Ngher 2Diosoirpa ped 4 whot thavw yields of
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t hat tEﬂ'& was act ually increased as our

wne. FlHDH SRRl SRS P Pt i obn s ica

| somelir#ies hpfedsiehing Baldjsnat Mo §43CC (650" F) or hi gher
have a correspondi ng 27 WO 2008/ 042979

PCT/ US2007/ 080340 viscosity index of 104, 110, or
hbghetgudd 94hes a%o@nﬁe ane&h% %5%@1:1 0N xﬁéﬁf&ﬁJs%L m@af*?‘i Qved

C4 products (" Gas-make pr oduct

achi gdBdhe wetar- m%ﬂ%ffsawyﬁﬁ‘@mr@mda@ aw@me i Miu Tngeaiite
the g W ohyshahdd é@g%gz éﬁ?lo'ﬁ% re%@s‘%rﬁ%ﬁ mgase%w ith three

("nmetal - rmdlfled ? ared wt
cat amfﬁgetaesmm@lw - @mh@mﬁeu:ahmwﬁfd 88432), a metal-

cat al,ysdeeky ﬁ%a@f@Wc&t%@&@ﬁ%& Ogﬁ%e‘%%:%&éz?%degsznsz” 3, and a

i sonmeri zati on on a wax rackat e
eont alandiagg 084 m&ia@ltﬂjﬁﬁ'}” zeontp@ataimkimt wak ne82@tal-modified
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pr Od%rhﬁg ‘QF&&PE drdoafb!or»}'e ‘?’ng%% t&\a/ %retaa} é fpedcz c?ate sct comprising the
small crystalite MTT zeolite catalyst at the typical product target range of -12

25 1o -15°C powr point was 84 to 88%. The product Vi was approximately 108
The slope of the Vi of the prcriuci' botling at 650°F and above versus the pour
with the comparison ﬁataiysts‘ The Vi was notlowered as much as the pour
point was reduced with the metalmodified catalyst comprising the small

30 orgstallite MTT zeolite catalyst. Figures 7 and 8 show the low yields of Cy fo

Cq products ("Gas-make”) and Cs to € 2507 product {Naphtha) achieved with

o
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al um na hydrofinishing catal yst at 450 'F. 15 Figures

5 and 6 show the yield and product VI versus pour
wpoisn4achi eved wth the netal -nodified cat al BGSI/US2007/080340

conprising the small crystallite MIT zeolite catalyst

("metal -nodified S Z--3 ."). The results are conpared

wWth three other catalysts: a standard

I VITT-containing catalyst ("Std 88232? a netal -

nodi fifemedatdrerias MY esirERingghe amal gatsiaitad g zeolite

1- mogibhed (3R4a 340 ﬂe@@@ié‘ﬁi’g@} shapdaldyaiald otber catalysts,

crystal Ilte MIT zeolite catalyst that was not

netal -nodified ( small crystal SSz-32X" Al four

cat algssimpyere tested Linder the sane conditions and

usi ng the same 150N feed. The isonerization yield of

pﬁoduct boi ling at 650'F and above using the

met aly ALSt Lo tested fo

Cryat ST Gt AR LR BhPE 5 BEBakg fested for
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n|f| antl Ss than t bt.ai

e ol 3R o R pad oS3 R sl ZhoT P Epllenle”

much i@sndhatipotite prpoiit wees hy@diidstddteh atite®eitiad aluming

nodi fi ed cataly L,hg the small 30 crystallite

MIT f‘é’g ?ﬂf"@“@&t% "S‘J%%%n?ﬁ%’@ dres 7 and 8 show the | ow

yields of Cto 04 products ("Gas- rrake") and C, to C

250r product ht ha ieved with 28 WO . :

2008/ BHI9Y5 BETTIBIOPP ORUBAT PR TS s peigt achieved

aat a'xMﬁxtthé QnRALBbMNbed PRaFBBIdmGIsHet @Bk lshi® Melaime Tt geolite
catal y "met al - nodi fied SSZ-32X" ), conpared w

t Wo @@Fﬁ&yﬁ &g}%@!y@@s@ﬂed ESRAMEVE- 5T he rifeitsigeompared w:rgh twe other
met alondid iedasairghwst. Lff)ﬂté’smn%m& {%tmr@!(sg@ 326 Sdrh

for isonerization on a waxy medi um neutral

f eed regptAPAiag sepdonh Mﬁﬁﬁﬂﬁ‘mﬂ%%ﬁa&yﬁﬁ PR wdtfvda‘%@ 327
100 GyQhsel. AR S0 1R ;ﬁ'ad%@\fﬂe M@Eor%f tl&ﬂgsﬁhﬁq’ln ing the same

| soneri zation process conditions used were
¥S6 REON feadobnd Gogerizait Yals of grasiuct pailncpst Qﬁrﬁ}df §”d abO‘fe

: Ozea:or i 3@%?&3&%?&@%&%@ o@ﬁig@t cangi s iﬂ@ Bhﬁl%g%ﬁe%i%tgtt\h?ﬁzeome

al unimwlyawtﬁ?@ﬁympgmrmw mrmtysﬁg@@f »45@ pEyr point was about
92%. The product Vi was 105, The slope of the Vi of the product boiling at
350°F and above versus the pour point over a range of pour points from -12°C

25 10 -22°C was essentially zero, which again was significantly less than that
obtained with the comparison catalysts. The Vi was not lowered as the powr
point was reduced with the metal-modified catalyst comprising the small
crysiallife MTT zeuolite catalyst.

30 EXAMPLE 6
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Figures 9 and 10 show the yield and product VI versus
pour point achieved 15 with the netal-nodified

W@ 200840y2979 conpri sing the small crystallite MITP@BUF100%080340
catalyst ("metal -nodified SSZ-32X '). The results are
conpared with two other catalysts, a standard
MIT-cont ai ni ng catal yst ("standard SSZ-32), and a
net al - nodi fi ed standard M T-cont ai ni ng cat al yst
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heavi er boiling fraction had a kinematic viscosity at

100 C of 9.7 m®/s, a VI 115 of 168, and a pour point
W@R0080429%C, A conparison run using a netal - rodPET/E82007/080340

standard MIT-contai ni ng catal yst under the sane

process conditions and on the same feed gave | ower

yields but slightly higher VIs. Interestingly, even

t hough the VIs were slightly |ower using the

met al¥Yiddi$ CadIMERIE crystallite MIT zeolite catal yst

the slope of the VI of the product boiling at 650'F

and 20 above versus the pour point over a range of 7
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| ess, les Ha, e
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consi sti nija@fth&sszwzwnz@mw 0%@}%3&51‘1@5 &Y- éﬁgSF(z gnd KZ-1
kg | The process of claim't. wherein said feed is
sel ected fromthe group consisting of hydrotreated or
hydr der ackd®l PEugso Pl daimhy.aristeiaapiktieed peseligsipd from the group

raffinat e§m«§§mgf&k h§&r%&5§ted'owa§»a;%e¢em&d 9hd o AGHStreated lube
synthetic oil , Fischer-Tropsch synthesis

oil's, highi mﬁj’ra‘iwlhﬁ@hfpﬁ@%l ebrigafingridrstegksogynthetic oils, foats
al phaol ef | i;ﬁ WRLRSY- T RO s RNES: os%eﬂ'alh‘?ﬁmw? ?miﬁeiefms normal

m crocrys irie waxes, and m xtur&s
BPocess otlpbhaibtis WY SMMEHCH R X, algpisd Wexestraibcgstalin

sel ect ed f(lg3

9&% and mixtures thereof.

4, The process of claim 1, wherein Group VI metals are selected from

the group consisting of platinurm and palladium, and mixtures thereof,

2
&3

The process of claim 1 wherein said contacting is carried out at 3

L5

temperature of from 232 ~ 427 °C {450 - BOO°F}, and a pressure in the
range from about 103.4 kPa gauge {15 psig) to about 20,685 kPa
gauge (3000 psig)



the group consisting of platinumand palladium and

m xtures thereof. 25 5. The process of claim1l
wob@sei7sai d contacting is carried out at a PCT/US2007/080340

tenperature of from 232 - 427 O C (450 - 8000F), and a

pressure in the range from about 103.4 kPa gauge (15

prig) to about 20,685 kPa gauge (3000 prig). 30 31 WO

2008/ 042979 PCT/ US2007/ 080340 6. The process of claim

5 whér ei n'8aPEIsEE§EHRE P evhierel Rald apRRaIe IBomibGge from

689. 5 kpaagéak%g(ol% §§ug)e 19038 ?‘Eo AvcdB ?5?ﬁk9§§9$ge (2600
(2500 psig). 5 7. The process of claimb5, wherein the

li qui d hoBi$BY space veI00|ty during contacting is
fromabout 0 1 to about 20. 8. The process of claim?7,
wherein the liquid hourly space velocity is from 0.5

t § about Bhe ponogss Thelapr boedyyewfihe Haiithhotrinkraas veladie during

hydr ocar bp&ﬁgﬁ ik SrolY Qb bez%ea%mﬁem to

|somsr|zat|on a tenperature 1n range from 163
to 427 'C (325 to 800 F). 16 10. The process of

claiip L. THE PSS amELD) g AL 011 DG, AR oy s rom

foll oW ng I'SONEriza Cess

wher ei n hfdriofaboishing is carried out at a

@n’per ature in the range from about 163 to about 310
(325 to about 20 590 F) and a pressure in the

range. f r ofhahouks2 068akPa whatge tHe30Rr rdrign fsedabydrotreated

20, 685 kP 300 ' Th f.claim., ..
10t or thor BUg A CSTE AR ARG R e BriPe St TadBs s o7 v
:

product. 2Hsk3.508° dgwaxi ng nmet hod, conpri sing
i soneri zati on dewaxi hg a hydrocar bon feed havi ng at
| east 5wt % wax over a catalyst to produce two or nore

18 14, The process of claim 1, further comprising a hydrofinishing step
following isomerization.

1. The process of claim 10 wherein hydrofinishing s carried out at a
temperature in the range from about 163 to about 310 °C {325 to about
20 590° I} and a pressure i the range from about 2068 kPa gauge (300
psig) to about 20,685 kPa gauge (3000 psig).

12, The process of claim 1 further compnsing hydrofinishing of isomaerized
product.

13, A dewaxing method, comprising isomenzation dewaxing a hydrocarbon
feed having at least § wit% wax over a catalyst to produce two or more
isomerized products bolling at 343°C {650°F) or higher, each
isomerizad product having:

30 a. a pour point between  and -30°C, and

ks a corresponding viscosity index of 85 or higher



i sonerized products boiling at 343 C (650"F) or

hi gher, each isonerized product having: 30 a. a pour
wp@oiosn4dees ween 0 and 30C, and b, a correspondi PQI/US2007/080340

viscosity index of 95 or higher: 32 WO 2008/ 042979

PCT/ US2007/ 080340 wherein a line fit to a chart of

the pour points on an x-axis and the viscosity

i ndexes on a y-axis has a slope of the line for y of

zero or WhegEn afine firlpea dlelh tHe PREL PROBESOF &1 aRNe £8d the

wher ei N{ Ry ALREALDAN. £,8EMaNASIRE of Brd IRRSDr 108 Wb o tess.

wax. 15 The dewaxi ng rret hod of claim 13, wherein the

hydrocarbon feed has a kinematic viscosity at 1000 of

2.5 mpR/ Wela:F- 18: 00 HRE LAaVaX i oG, Ofend has a

ci ai m1a R et T SRR Ly R R gy s @

sBeve haviemgt NIrwt®hreaxewor k t opol ogy and having a

crystallite diameter of about 200 to about 400

Angstronms in the |longest direction. 15 17. The

dewaxBngTmetdeakiog retiaicoft8imwiie mierein the nalralayistn feed has a

further : ri.se < o ad d from

the gr oupgiggﬁghgf‘/?’ﬁ%ﬁgﬁ?@é CP%’@Z%F% ;fg);%reﬁ%?‘ﬁ?m, Sr, K

and fed. 18. The dewaxi ng nmethod of claim 17, wherein

Lhe cat st further = 20 conpri.ses at |least one G oup .
P11 TRt B bauhe B R et e VB RafororeBs o
wher ei n t reldowtar elevahiaeing SOMEfra@edoriibpdugy anboklihge

at 343 C (650 .F) .or higher have a cor nding . ‘

U scosi £y DRaUR sarei D RbancH S SEULEANE Glhain ey ongest

nmet hod of dgdaiom 13, wherein a yield of the two or nore

i sonerized products boiling at 343" C (50' 1~ or higher

is 90 W% or greater based or, the feed. 30 21. The

dewaxiyng mes hedlafhg elchdld dGbiaiher oindrdil ey dRhigst 164

Mo or greater. 33 . -
comprises at least one melal selected from the group consisting of Ca,

Cr, Mg, La, Na, Pr, 8r, K and Nd.

—
Y

The dewaxing method of claim 17, wherain the catalyst further

20 comprises at least one Group VI metal.

18, The dewaxing method of claim 13, wherein the two or more isomerized
products boiling at 343°C (850°F} or higher have a corresponding

viscosity index of 104 or higher.

20, The dewaxing method of claim 13, wherein a yield of the two or more
somerized products boiling at 343°C {850°F) or higher is 90 wit¥% or
greater hased on the feed.

3¢ 21, The dewaxing method of claim 20, wherein the yield is 94 wit% or

graaler.



WD 2008/ 042979 PCT/ US2007/ 080340 22. The dewaxi ng
nmet hod of d aim 13, wherein the slope of the line is
wo e@s/049man - 0. 00, 23. A dewaxi ng process, CcoOnPeCT/E52997/080340
i soneri zation dewaxi ng a hydrocarbon 5 feed having at
| east 5 wmt % wax over a catal yst to produce two or nore
i sonerized products boiling at 3430 (650"F) or higher,
each i somerized product haVIn% . a_pour point
bet wéén TreatRvaa® wete@f Blairg Téovhespotigisipesideddia i less
i ndex of §3,0608i gher; 10 wherein a line fit to a
chart of the pour points of an x-axis and the
viscosity indexes on a. y-axis has a slope of the

lineshor, %.Qb.48 F}%L@:@& | &5 nsﬁ@g%}@gz%g? d%xﬂgxi%@ %l rg/dfgca:bcn

the two or nore sonerlze
(850" F) okediiaghgrt leasbd w\%%am oupr ea:ta@rfy%acs ewd@ne M\Qe Qr more

feed 15 &nens: HRURKL ROURL APEEE Olboblil e g el N

t he m)Iecu ar Sie F anme t'opo
' The dewaixbmgriprcopresscidfavimlyai m 23., wherein the

ol ecul ar o1 ©ue B39 BRI bid Ssbagn gl about
b. a corresponding viscosity index of 95 or higher;

10 wherein a line {il to a chart of the pour points on an x-axis and the viscosity
indexes on a y-axis has a slope of the line for y of zero or less; and wherein
the yield of the two or more isomerized products boiling at 343°C {G650°F) or
higher is B0 wt% or greater based on the feed.

15 24, The dewaxing process of claim 23, wherein the molecular sieve has MTT

framework topology.

25. The dewaxing process of claim 23, wherein the molecular sieve has a

crystallite size of about 200-400 Angstroms.

34



