DEWAXING PROCESS USING ZEOLITES MTT AND GON
BACKGROUND OF THE INVENTION This application claims the benefit
of U.S, PrOV|S|onal Application Serial No. 601706;134 flied August 4,
hEjgeolite PROGEEEND BIRRS RETRIVES HITe A NI BCREses
for dewaxmg hydrocarbon feedstocks employing a combination of
zeolites MTT and GON as a catalyst. State of the Art Because of their
unigue sieving chgp‘ggmgumrasﬂ@mq@ﬁryj{gmropertles
crystalline molecular sieves and zeolites are especially useful in
applications such as hydrocarbon conversion, including dewaxing of

hydrméb@ﬁﬁa%m@@n@m@smmws upeshisiorasiusHtaaibaze
poln% nf dstocks such as blg% 2?%%& Q%a e, for example, U.S. Patent
Sqig! ¥ E”ﬁw@%ﬁ@m qubt 8%%arris at at., in which zeolite EU-1
in combination with ZSM-48 and/or SSZ-32 is used to reduce haze in
bright stock. This patent is_incorporated by reference herein in its
entirety.) Although many kil 2k PsalhEe¥dSlecular sieves have been

disclosed, there is a continuing need for new zeolites with desirable
prop ah s for hydrocarbon and chemical conversmnf? and other

applicai RESIMIYRRRD IRVERTRERES A FRWaXRS-hyAErEagben

fepuBisEich TAPVHIOPEBAASHATOIDBS I BESIRBERTID Aty YOPRERDE catalyst.
feedstock under dewaxing conditions with a catalyst comprising a

combination of zeolites having the MTT and GON framework topologies
defined by the connectivity of beitdatrahedsgt atoms (referred to herein
simply as MTT and GON). The | and GON zoolrbas are preferably
predominantly in the hydrogen form. In a second aspect, there is provided

a progrssaifid BPIINGHibeyisRsvilty IBHerRiiarinve @ wap diddirfiwvaxy

é? carbon #eds comprising conta tln% a waxg hydrocarbon feed
ca y%c propertes, crystaliine molecuiar Sieves and zsoiliies are especially
useful in applications such as hydrocarbon conversion, including dewaxing of
nydrocarbon feedstocks. Zeolites may also be used for reducing the haze
point in feedsiocks such as bright stock. (See, for exampie, U.S. Patent No.
8,051,128, tssued April 18, 2000 o Harris &t al., in which zeolite EU-1 in
combination with ZSM-48 andfor S8Z-32 is used to reduce haze in bright

stock. This patent is incorporated by reference herein in its enfirety.) Although

many different crystaliine molecutar sieves have been disclosed, there is a
continuing need for new zeoliies with desirable properties for hydrocarbon
and chemicai conversions, and other appiications.

SUMMARY OF THE INVENTION

in a first aspect, there is provided a dewaxing
process comprising contacting a hydrocarbon feedstock under dewaxing
condifions with a catalyst comprising a combination of zeolites having the
MTT and GON framework topologies dsfined by the connectivity of their



under isome ' lion dewaxing conditions with a catalyst comprising a
combination of zeolites having the MTT and GON framework topologies
defined by the connectivity of their tetrahedral atoms, In one embodiment,
there is provided a process for improving the viscosity index of a
tetrahedig)atesm ate@'? aa@rﬁ%ﬁisamb@%mmmwé&mw g
GON &6l M98 _-:r-.-.-. g 9 3 ﬂeda?qata'yst
comprising a combi atlon of ze0|ttes MT T and preferably
predominantly in the hydrogen form. In a third aspect, there is provided a
In & sequretesssir heve i gvin @28 proodes dirfirapravitg thelefinodite thdexgfrishgvaxed

product 3eRSHZRE SRl fL ieed RAgH) igﬁ%ﬁﬁg \QQQ?W%Q}A&{nafe‘éﬁta'ySt

comprising a combination of zeolit e MTT and
under ﬁamﬁm@@w@%ad@nb%amwmmwﬁdral

ed a roducmg
el o B N I e R By B
defineddey iindepnieiwihonf dheditteirabedrsl aftetyst comprising at least one

Group Vill metal and a combination of cites t and GON.. The zeolites may
be predominantly in the 'hydrogen form. in a fourth aspect, there is

prommxm taeadyicptiyvittadaxiprpadsaifocmnporvoip tbedstock:
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pmfewmsmmwwme bydregtanityosfitheir tetrahedral atoms. In yet

another embodiment, there is also provided a process for

in a third aspect, there is provided a process for producing a Ca. lube oil from a Cyp. olefin
feed comprising isomerizing said olefin feed under isomerization conditions over a
catalyst comprising 2 combination of zeoiliies having the MTT and GON
framework {opologies defined by the conneciivity of their tetrahedral

atoms.

in another embodiment, there is provided a process for producing a Cop-
| lube oil from a Cap- olefin feed comprising isomarizing said olefin feed under
isomerization conditions over a catalyst comprising at ieast one Group VI
metal and a combination of zeoltes MTT and GON. The zeolites may be
predominantly in the hydrogen form.

tn 2 fourth aspect, there is provided a process for catalytically dewaxing a nydrocarbon oil
feedstock boiiing above about 350°F {177°C) and containing straight chain and siightly

branched chain hydrocarbons comprising contaching said hydrocarbon oil
feedstock in the presence of added hydrogen gas at a hydrogen



catalytically de 'ng a hydrocarbon oil feedstock boiling above about 350F
and containing sbafight chain and slightly branched chain hydrocarbons
comprising co g said hydrocarbon oil feedstock in the presence of added

oTelcthe el & 300 SI with a_catalyst
pressut&o’%?pnsmg 2%%22?1 oup @%ﬁ‘%ﬁé %%% 0! Mues
COMprigimy ar@m@mﬁnefefaﬁ@iﬂmibmﬁyam lamtdo@@Nform In a fifth
framewdiR SHelcal o merization dewaxing a raffinate
me com%%%%@%%ntactln%egﬁ raf?’sg e&éﬁﬁ% pré geggﬁ? hydrogen

atoms. ynder isomerization de ' ng conditions with a catalyst comprising a
combination ofzeolltes havmg the MiT and GON framework topologies

?flnecgi rY Fe co of their tetrahedral atoms. In afurther
ﬁq Qlishsmae e’cﬁ‘%”ﬁfé 88 RICMGRIARIRSRSE 1RG a
Ga‘ﬁtvﬁﬁﬁﬂwﬂm@@@ﬁg HRIH0 SRIEAERAR BoliePESORC 895 Adasts

drogen with a oataW com rising at least one Group VIl metal and a

&nd CORSIIG-FERIBN, EBmE fe Rvalror@mma stock,

comprising tRmEnsit W@%ﬁﬁ@ﬂ%&&%&%@&gﬁ%ﬂ%@m
ect, there is prowded a process for reducing the cloud point of a

added RyRFRRaM BRSSP CNARERIRIG ST § AR ARG PsoMi Gk

mtah!s%@i@ﬁm mmmwmb@apgaw%mmmw
rlsmg a combination of a zeolite having MIT topology 2a WO
zeaiﬁeszg%tgpm nanty RéneherpgesdNmopology,
wherein at Ieast a portion of said feedstock is converted. DETAILED
DESCRIPTION OF ,THE INVENTION 10 In hydrodewaxing, one target is
in a fithtespadioteny érproeitedgestodadriscdsbmesizatine fevdxinghemifmaidafomprising

contactlHQ%%W?d%téhﬁXi@&é@éﬂﬁ% bez&1da HeBiiGhathR Mg isigHantified

by cloud point.
dewaxing conditions with 2 catalyst comprising & combination of zeolites

having the MTT and GON framework topologies defined by the
conneciivity of their tetrahedral atoms.

In a further embodiment, there is provided a process for isomerization
gewaxing & rafiinate comprising contacting said raffinate in the presance of
added hydrogen with & catalyst comprising at isast one Group VIE matal and
a combination of zeolties MTT and GON. The raffinate may be bright stock,
and ihe zeolites may be predominantly in the nydrogen form.

in a sixth aspect, there is provided a process for reducing the cloud
point of a hydrocarbon feed comprising contacting a hydrocarbon ol
fesdstock which has a major poriion boliing over 1000°F (E38°C) with a
catalyst systermn comprising a combination of a zeolite having MTT topology
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The Gibbs free energy of adsorption for n-alkanes quantifies the ability 15

W0 of@/perticular zeolite structure for selectively absorbing and BORE g/ #0012

alkanes. In order to reduce the cloud point, it is advantageous to employ

ke %3 AL ARG @éﬁ'%‘ﬁ aagiininwesiziBbrliseLperawobadairption

on'a long as opposed to short h-alkane. 20 Gibbs free energies of
feadsiogkisrconvedatbtermined with consistency and accuracy. Examples

of these determinations are presented in "Journal of Physical Chemistry

B" (2004), 108(33), 12301-12313. These dgt Mte that the
; and a short

difference bR LEELRERLIHE Edukdn e[r
n-alkane is only minimally different for MTT -type zeolites. The 25
GON-type zeolites exhibit the maX|mum erence in b}] S free nergy of
adsotpti ARSI INGH 1R ?Rk% PRV gﬁ% ik gwe ibbs

%&%eﬁﬂ?&géeﬁ%@%@t'ﬁ@@s@éﬁé refoliiesatemragiriteysueh aause haze

arkedly different response toﬁp rla |on n n- a{kane chain length. By
irctne BKRAYCE DREMBES B MERNING Yoﬁ I;Ff"fype zeolites, the

conversion of heavy 30 wax (long n-alkanes) can be significantly

d, thereby | th I f th duct. Z
g 1RCNPEP fiER GTBHENGD A0S P FSPOEa AU e Jas ALy
AesignalehrSasite s@mﬁt@tw@mmgmmanm;mﬁng 8-

Patent No. 5,053,373, issu O toher 1 ones. t
&#ﬁ@@@ge@tﬁgiﬁféaafr%%ﬁ gs%? 2' %%W\F%%vgé%ﬁ ERfplov
JSOpEPiRazelive ﬁn@ma@ iﬁﬁg@ﬂ@m anezgmgfmr@gnpn a
WO 2007/019151 P T/US_%}(@G/O:%OOIZ 5 sometimes called a templating

lahe RS OPRoRatif N5 issued February 28, 1978 to Plank et
at., discloses the preparation of the zeolite designated "ZSM-23", a

zeolite with a structure Slml| SSZ7-32, usin
0SS0 A S U sty
seferes tadp Bdngibe Mfﬂe&arﬁemkimmmgw@mresemw in “Joumai of
Physical Chemistry B” (2004), ?08(33), 12301-12313. These determinations

indicate that the difference between absorbing and converting a long n-alkane

and z short n-alkane is only minimally different for MTT-type zeolites. The
GON-type seolites exhibit the maximum difference in Gibbs free energy of
adsorption between long and short n-alkanes. it is surpriging the Gibbs free
energies of adsérpﬁon of these zeolites demonstraie such a markedly
different response to the variation in n-alkane chain length. By empioying
GON-iype zeolites in addition fo MTT-type zeolites, the conversion of heavy
wax (long n-alkanes) can be significanily increased, the_reby towering the
cloud peint of the product.

Zeolites having the MTT framework topology are known. For example,
the zeolite designated "SSZ-32" and methods for making it are disclosed in
U.S. Patent No. 5,053,373, issued October 1, 1991 to Zones. This patent

" discloses the preparation of zeolite SS8Z-32 using an N-tower alkyl-N-

isopropylimidazolium cation as an organic structure directing agent (SDA),
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10 aforementioned patents are incorporated herein by reference in their

WO entitetp1sin addition, R. Szostak, Handbook of Molecular Sie¥€3,/US886/030012

lists zeolites designated I1SI-4 and KZ-1 as having the MTT topology. The
SRIpRdEgesighatkd leoniinaagembdiSCPatmiddhet &78, SABas slied

meghler/ semeyraoTer. sibRarisebbaling. St LG B e e

Association 15 as hfgvmg the MT_T topology. De g processes usi
designarteLaM-RAovizeolitexuitipr studurasinilaidesSB2-885using a

dBRAISARIRMRSE HrR0He Belinesbal. z@tﬁ@é’;@%%%%“ﬂﬁ 95123 are

process using ZSM-23 or ZSM-35. Likewise, U.
HYEPHY 'rismEd treashsyingrtheodATs Sammeriatoptemsdlath of the

ATRYEHEI i BFRELHE HPRIAS AR AR ; ;
6,663,768, issuéﬁd December 16, 2003 to?é/lil er, églﬁgc]cé#c ggi%%éﬁ%ﬁﬁ‘éew-

I3, BEGEOR N RSSiaks Kepg Bpals ot ddale e Sisyes Ul 98 Higtenraites
deBRhaRR issurgniii22, 1986 hHeew-{qwi?tséﬁ %HE%%J@%S

rocess 25515|1r\1]%a combination of ZSM-23 and Zeolite Beta. Zeo
RRAtRE BEN 1dpdlegsriechisdinRiriiseiencimbidtas obdrelite
Rlesignatek Tobts, 5'aRe Adaatestielmabing 'H%Mleﬁsﬂﬂéﬂf’ev;@\%ss iation
al., "GUS-1: rciordenlte-llke molecular sieve with the 12-ring channel o

aphaving bie OPBIAEHun., 2000, pp. 2363-2364 which in incorporated
herein by reference in its entirety. GON-type zeolites are 12 ring/8 ring
zeoliteg with uni-dimensional channels. The MTT and GON zeolites are

used it FERIBERPFRRFRRDHFNEIM T BRRlISS 26 koW ReFan el
Uc@niansinndnd mesanriusessd Beptaoiies y*?@%@ftﬁﬂpéﬂ'&fﬁ%é?li
(0]

ny,other configuration in which the feed comes in contact wit
Qb IREES o B A PR DRSS NI G Mo T W6 2kise1EL S,

PR3 NB0BHOBIEL, iSured BeedbaHey Mabictlee frardobe iscioses o
gontacts a portion of the mixture -

ewaxing process usmg a cafalyst containing $SSZ7-32. U. S. Patent No.
6,663,768, issued December 16, 2003 to Miller, also discloses a dewaxing
process which uses ZSM-23 or SSZ-32 in the catalyst. U. S. Patent No.
4,601,993, issued July 22, 1986 to Chu et al., discloses a dewaxing 'process

using a combination of ZSM-23 and zeolite Beta.

Zeolites having the GON topology are also known. For exampie, the
zeolite designated “GUS-1" and a method of making it is disclosed in Plevert
et al., “GUS-1: a mordenite-like molecular sieve with the 12-ring channel of
ZSM-12", Chem. Commun., 2000, pp. 2363-2364 which in incorporated herein

by reference in its entirety. GON-type zeolites are 12 ring/8 ring zeolites with
uni-dimensional channels,

The MTT and GON zeolites are used in the present invention in
combination. As used herein, the term "combination” includes mixtures of the
zeolites, layers of the zeolites, or any other configuration in which the feed
comes in contact with both zeolites. For example, the combination may be a

-4



10

15

20

25

36

35

which comprises essentially all one of the zeolites. The concentration of
wbheyseaand zeolite can be gradually increased, and the concentratkmoef63e012
the first zeolite gradually decreased, in successive portions of the mixture

' ' @i ; tithg eriixt
g&%&%@f@%&%%ﬂi@ﬁ grsessiainiadisesonezeolitpoRineoting mrixture

ction conditions, and desired product, the comhination

whighiompisemeserisalyialians ik RaRkissT T HR SRR BIRR:CT the

SONzeaindistnThe sembingtioeebiEd and GRNaesittatiayafltebirst
used in layers. The use of catalyst layers is dli_@m

( : closaa/gﬁ Uu.s Patenﬁjﬁg.
zolife gradualiedeareafleRsicss SEHERETRNS QVHIETIHIG HOTLIES
MSF@@Q&&H@&%Q@&@H%M Theoodiesofitbelimmsadimy detvd Béda

irst layer and GON in a subsequent layer, or vice versa. Dependin n
PRCHaT ROBA B o AN ECERIPEH oo 0 TR 200 T Pl SR Tt
#ROfeS GAD4MS eotrisvediayenTvde Rnthesbbetne hOMines!itd fiest.

catalyst combination may comprise 1-99 weight percent MTT zeolite and
99-1 weight percent GON zeolite. Preferably, the crystal size of the

zeolitesif lesebiaaiend siron.diel, GeNongekladimasidacobthesey stelayers.
is less than 0.1 micron. 25 The c¢rystalline MIT.and N

R gih L R Rk BT SR iy RO i 2. ssued
§§§€é%lﬂb@@€%iﬁﬂ?wméﬁ,mmeiathﬂpﬂﬂi&m&W tefdos e its

and replace it with hydrogen, ammoniju ny_desi e

SO BTSRRI SRR TP & B SRk Al
solbbienset ingesase W sitiesdo alumina mole ratio. The zeolite can also

be steamed; steaming helps stabilize the crystalline lattice to attack from
acids. The zeolite can be used in intimate combination with hydrogenating

35 Com%E@ﬂ(ﬁn‘gJngﬁsthmgam withditeedenighitierdesiretepradicts, the
ok, <9 NN, MANIanese LA NRRS MRS SHGR 8 atiaiions.
The catalyst combination may comprise 1-89 weight percent MTT zeolite and
99-1 weight percent GON zeolite. Preferably, the crystal size of the zeolites is

less than 0.1 micron, i.e., the longest dimension of the crystal is less than 0.1
micron.

The crystalline MTT and GON can be used as-synthesized, but
preferably will be thermally treated (calcined). Usually, it is desirable to
remove the alkali metal cation by ion exchange and replace it with hydrogen,
ammonium, or any desired metal ion. The zeoclite can he leached with
chelating agents, e.g., EDTA or dilute acid solutions, to increase the silica fo
alurnina mole ratio. The zeolite can also be steamed; steaming helps stabilize
the crystaliine lattice fo attack from acids.

The zeolite can be used in intimate combination with hydrogenating
components, such as tungsten, vanadium, molybdenum, rhenium, nickei,
cobalt, chromium, manganese of a noble metal, such as paliadium or
platinum.

-5-



platinum. -5 WO 2007/019151 PCT/US2006/030012 5 Metals may also
WORR(MItGEted into the zeolite by replacing some of the cationBGHA§E2006/630012
zeolite with metal cations via standard ion exchange techniques (see, for

5 exarg%@télé%aamﬁb%ﬂr@rdd@c%%&ﬁsﬂa@-ﬁd&!'felﬁﬁémdﬁiaglsemalof the
140,251 issue 1964 to Plank et al 140,253 issued July.7
AR R P RS ARG U B BT R0 Sh LR i dues
(éﬁ@ fdr%ﬁ@mwtlm SrétatdAL Boeup HARRd Gy illuleTal$ 084 weflark et
e Of the ati cati Is suc
obarh e MASESE Y 2, e PGB T T i aaon S0l 7
1Wlw|afani@&fsrr)ed' yﬁcﬁh&bi&b}@@mmm@@ammdndenemm cations, e.g.,
can n ex nto t oI|t The Ze lite
10 rﬁfgoé)ﬁéﬂhrﬁgb‘ﬁa d %ﬂ%@rgwﬂ\zi can %yésgi’itgc\%} and
mmmlmdmmm&mmm@amMeaM smmﬂwmfmeﬂiamms tathe
art, 2 cal t 0l ntaC| t
%ﬁ#ﬁ"&?ﬂ M(%rg ini g’gfg(a?ﬁdo et?éa é%(‘?r‘ep gi%gr%(%tlonﬁ%g@ﬁsﬂy
ohdiferregh a W|de variety of salts can be employed, chlorides and other
halides, acetates, nitrates and sulfates are particularly preferred. The

zeolites are usually calcined prior to the ion-exchange procedure to
15 removEtadipdgaganmattenimi2inthad naekatisempanetiie saridue j@ince

s isl e ipstvnen siihanas: Seppesnipfitaiaha win the

e tec nigues are ISC ose nawi e variety s nclu Ing
toeBalP ate théoweid) Mcazmupskwemaumndmﬁmmabjramﬁmv@d Bjiinthes1

%%%Fds\]&g é s}%ﬁ_ﬁ %I (ﬂﬁé‘éﬁS& twnﬁ#ﬁ%%ﬁ issued on July 7, 1964

ThK e owing con ac e salt solution of the desired
replacing cation,

20 Typical ion-exchange techniques involve contacting the zeolites with a
solution containing a salt of the desired replacing cation or cations. Although a
wide variety of salts can be employed, chiorides and other halides, acetates,
nitrates and sulfaies are particularly preferred. The zeolifes are usually
céicined prior to the ion-exchange procedure to remove the organic matter in

25 the channels and on the surface, since this resulis in & more effective ion
exchange. Representative ion exchange technigues are disclosed in a wide
variety of patents including U.S. Patent Nos. 3,140,240 issued July 7, 1964 {0
Plank et al.; 3,140,251 issued July 7, 1964 to Plank et al. and 3,140,253
issued on July 7, 1964 o Plank et al.

30

Following contact with the salt solution of the desired replacfng cation,
the zeolites are typically washed with water and dried at temperatures ranging
from 85°C ‘td about 200°C. After washing, the zeolites can be calcined in air or
inert gas at temperatures ranging from about 200°C to about 800°C for

35  periods of time ranging from 1 to 48 hours, or more, {o produce a catalytically

active product especially useful in hydrocarbon conversion processes.
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the zeolites are typically washed with water and dried at temperatures
woangingefsom 65C to about 200C. After washing, the zeolites pam/big2606/630012
calcined in air or inert gas at temperatures ranging from about 200C to

about 800C for 35 period Ime rangi m;g}%apg aglo
prodJ&?é%%'l'&?ﬁtﬁ%ﬂypeaf?ﬁé%@ga&tge%%&%%&geéﬁ in hydrocg%ions
GEABYSISISpRIKings ties zEoWO@00Bean3n5 1 POTIlE POVEIGE0R BFaBUR ST 8

lit be f d ing | ql ) i
AR G AHE B a%é?ﬁ?%%é"é?ﬁ%ﬁgﬁﬁ%%%mﬁ“frﬁws

trAlgRcmatseh Siyibris@eendars eairieines RO SUfRbht PPass
through a 2-mesh (Tyl : in QGaeshidd en

S%r&%%ni.r\ I’T’%%%%g’ih/%ﬂ% rgﬁK t%ﬁ%%%?g@%sﬁsﬁ% . dglﬂ ,%@rrlégsﬂgy extrusion Wéi%fn

oRiRhEpaRC tadeolisecaie exiudesbatesa HBIHR ARVHTIEDPERENE"Y

E%%iali%ﬂ ried a % cEh%n extruded. The zeolites can be composited with
d & HRISTRESEEnt to the temperatures and other conditions

employed in organic conversion 15 processes. Such matrix materials
includ r"{“’“"%ll nd inackive Baissals avts BiRatioaralsrabiseetiingie
zeolites Tl as Inorganic materials such as clays, silica and.metal
ienigesafxesgmesotiistchndiienalsrampyriia ARG GRRATHZ can be
used are disclgsed in. t: BiRROs P unshtviayefiafland
piBRgésé’tSaté%ﬁTﬂ?@?g"g'&%%%ﬁ% %ﬁ?fg‘,%s, issued 20 May 31, 199410
Syakiaghowar, hatiratywtckraiRg renisraTWS ! R BAIANERIA R RigiPuch 29
ntirety..the MT zegll setdn dexraning and the manner in
ﬁ%?ogg}%%r?ﬁc@e@lﬁggggﬁ%é%%%%grbonaceoushlsse%séq k8 ntain d
whibbrireaoUrelssert aps SiEEIBESbIR Kiah/ AiRTENCSS cg)s, E%Zcﬁs%‘e
jr9in,ge lons, @1 Qiguan{TRel®)31 6ITEde dbsigkfied
MJ%&QR ggﬁﬁﬁ?ﬁr%%ﬁé ﬁp%%ff%ﬁ? from NAO, reclycled 6g{gagtic
fegS0cHMrighistagawas dpeinTebpdiigh are incorporaied by reference
herein in their entirety.

The MTT and GON zeolites are used in dewaxing hydrocarbonaceous
feadstocks. Hydrocarbonaceous feedsiocks contain carbon compounds and
can be from many different sources, such as virgin petroleum fractions,
recycle pefroleum fractions, shale oil, fiquefied coal, tar sand oil, synthetic
paraffins from NAQ, recycled plastic feedstocks, bright stock, Fischer-Tropsch
waxes (i.e., synthetic waxes derived from a Fischer Tropsch process,
preferably an oxygenate-containing Fischer Tropsch process, boiling below
about 700°F (371°C)) and, in general, can be any carbon containing feedstock
susceptible to zeolitic catalytic dewaxing reactions. Depending on the type of
processing the hydrocarbonaceous feed is to undergo, the feed can contain
metal or be free of metals. It can also have high or low nitrogen or suffur
impurities. It can be appreciated, however, that in general processing will be
more efficient (and the catalyst more active) the lower the metal, nitrogen, and
sulfur content of the feedstock. Preferably, afier treating the feedstock in
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waxes (i.e., synthetic waxes derived from a Fischer Tropsch process,

WOt an oxygenate-containing Fischer Tropsch processPodilingts/036012

below 30 about 700F (371 C)) and, in general, can be any carbon
a&esainpe narsiecirausadpibietiorzeantiticicathlytineithsifigaratiins.

Depending on the type of processing the hydrocarbonaceous feed js.§
(CFRRHIBARE o8B SR OB PSR G ORI EA s hive

high or low nitrogen or sulfur impurities. It can be appreciated, however,

that in_general processing, will be 35 more efficient (and the catalyst e
activgﬁﬁe W‘ﬂ%ﬁéﬁf%‘?ﬁé%%‘%?gﬁaué ivis gocr(ﬁgn?%?tﬂclgaéel s% K.
chreteirhly nedter, feasngrime ertfitidized-BaORIOTORed5er fixed bed

PCT/US2006/030012 corda ith the, present.inventi cl
R L ORI GK (aE ST g S A S oS L s
cabiiyatieatiieied 00! VENe dependingobhytiie caraTainsopsoieests @adh takihod

lace ir][.any convenient mode, for example, in fluidized bed, moving bed,
OEPﬁiéﬁ &4 10 reactors depending on the types of process desired. The

formulation of the catalyst particles will vary depending on the conversion

d method of ion. Tvhi - : v
e R R e
usnghimdtitys tefaenpirtsing BT candiB@itlan tiezetiitesiMg TeanddRObf imithe

' tion includ : - 47
ERRSETE RIS SRhats Srpetii e X 200,
AT Cantefar Sty sl aio20-4 580 Gorafprabiue 2f1ahad The30AT raid,
GAN o : : : ;
e B e B L ad BB e
@Rafriparaffins. Typically, the viscosity index of

The MTT and GON combination, preferably predominantly in the
hydrogen form, can be used fo dewax hydrocarbonaceous feeds by
selectively removing straight chain paraffins. Typically, the viscosity index of
the dewaxed preduct is improved (compared to the waxy feed) when the waxy
feed is contacted with a combination of zeolites MTT and GON under
isomerization dewaxing conditions.

The catalytic dewaxing conditions are dependent in large measure on
the feed used and upon the desired pour point. Hydrogen is preferably
present in the reaction zone during the catalytic dewaxing process. The
hydrogen to feed ratio is typically between about 500 and about
30,000 SCF/bbi (standard cubic feet per barrel), preferably about 1000 to
about 20,000 SCF/bbl. Generally, hydrogen will be separated from the
product and recycled fo the reaction zone. Typical feedstocks include light gas
oil, heavy gas oils and reduced crudes boiling above about 350°F (177°C).
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The feed may be hydrocracked, followed by dewaxing. Thisﬂ type of two
stage process and typical hydrocracking conditions are described in U.S.
75 Patent No. 4,821,594, issued May 1, 1990 to Miller, which is incorporated
herein by reference in its entirety.

The combination of MTT and GON may also be used to dewax
raffinates, including bright stock, under conditions such as those disciosed in
30 U.S. Patent No. 4,181,598, issued January 1, 1980 to Gillespie et al., which
is incorporated by reference herein in its entirety.

It is often desirable to use mild hydrogenation (sometimes referred to
as hydrofinishing) to produce more stable dewaxed products. The
35  hydrofinishing step can be performed either before or after the dewaxing step,
and preferably after. Hydrofinishing is typicaily conducted at temperatures

ranging from about 190°C to about 340°C at pressures from about 400 psig fo
O
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Suitable hydrogenation catalyst are disclosed in 10 U. S. Patent No.
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r@g@L &Bﬁﬁnatwely the lubricating oi may ma e rocracki a
hydrocracking zone a hydrocarbonaceous feedstock to obtain an effluent
comprising a hydrocracked oil, and catalytically dewaxing the effluentat a
temperature of at least about 400°F (204°C) and at a pressure of from about
15 psig to about 3000 psig in the presence of added hydrogen gas with a
catalyst comprising a combination of zeolites MTT and GON, preferably

predominantly in the hydrogen form, and at jeast one Group Vill metal,
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feed over a catalyst comprising a combination of zeolites MTT and GON,

w0 psefanalply predominantly in the hydrogen form, and at least 868 /G2#(6/Na{1012

20 metal AIternativer, the lubricating oil may be made by hydrocracking
% {Bg fene a hydrocarbonaceous feedstock to obtain an
frluent comprlsmg a hydrocracked oil, and catalytically dewaxing the

effluent ata temperature of at least about 400F (204C) and at a pressure

of fr BStaARing Rrosarssaebendesdstock
’shyd%rg[;&iegr‘?g%g‘s \%ﬁh a Zégcg?%%pnsm ﬁp?omblnatlon of zeo |te§ i ¢
and GORF, wmwcgmﬁﬁ] g\%fb@’éﬁ%fﬁg mrgh@sim ©
one Sioua V| mg@%éﬂ@:\é{@ %@@N&l&ﬂ;’i’é\%@ﬂé&%@@@a@ﬁ&é&y the
WHAT IS CLAIM

1. A dewaxing process comprising contacting a
hydre@BRAsSAVE R (pRRbediRhR %%Tﬁ)ndltlons with a catalyst

comprising a combination of zeolites having the MTT and GOBI
framework topologies defined by the %) conn CtIVI of their tetrah&\gral
ZtomEN® PTHESSH BESIRINTIWRT RRLTRHARE ggﬁl % B i vAia
the Rygragem ik, 15 3. The process of Claim 1 wherein the catalyst
further comprises at least one Group Vill metal. 4. The process of Claim |
wherein the feedstock is bright stock. 20 5. The process of Claim |
whereithedessisisnkiisiderivekfmmiad taheysTfaghen poousrises aT least
process of Claim 1 where{n the MTT and GON zeolites have a crystal

size 238 {AERH. YIiBIBIR!25 7. A process for improving the viscosity

index of a dewaxed product of waxy hydrocarbon feeds comprising

gfonta'igtt':ggp?o\ggég o rglcna%r 9 teer(f:‘egn the feedstock is bright stock.

5. The process of Claim 1 wherein the feedstock is derived from a Fischer
Tropsch process.

8. The process of Claim 1 wherein the MTT and GON zeolites have &

crystal size iess than 0.1 micron,

7. A process for improving the viscesity index of a dewaxed product of
waxy hydrocarbon fesds comprising contacting & waxy hydrocarbon feed
under isomerization dewaxing conditions with a catalyst comprising a
combination of zeclites having the MTT and GON framework fopologies
defined by the connectivity of their tetrahedral atoms.

8. The process of Claim 7 wherein the zeolites are predominantly in the
hydrogen form.

9. The process of Claim 7 wherein the catalyst further comprises at least
one Group Vit metal.

11
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under isomerization dewaxing conditions with a catalyst comprising a
WO geionsation of zeolites having the MTT and GON framewor kPO TRGIsE30612
30 defined by the connectivity of their tetrahedral atoms. 8. The process of

w.g_' ‘@eréaéggff‘dpoéklg?g‘:cnﬂ@eﬁ 16, RsoBInABHY indhe dwrrrar fesmptiing

process herein the catalyst further comprises at least
onis@nexizivgy Isaistalelin igpd YORPI0IOMriaetion $2008/83B6YE 5 10. A
Pr%%‘%éﬁéé?%%'iﬁgki%kqgﬁ CrobiliR Al Rt aiei i e sd T aMYISHTON
isomerizing said olefin feed under isomerization conditions over g%t@raalyst

cofrmmeingek dopminpiee Aeinad Rudhe Frg meeiiprol el éria

framgwl%rk topologies defined by the connectivity of their tetrahedral
atoms. 10 11. The process of Claim 10 wherein the zeolites are

predominantly in the hydrogen form. 12. The process of Claim 10 wherein

¢ thergatalystiuther cpmpHsasimiiersihioreemGiate YHarethatlyin the
process for catalytically dewaxing a hydrocarbon oil feedstock boiling
ab&yslEresi 85O (177C) and containing straight chain and slightly

branched chain hydrocarbons comprising contacting said hydrocarbon oil

20 feedstock in the presence of added hydrogen gas at a hydrogen
e S ISR TBETDA TSR GBI SbIGH SRR A Cxal §2S!

corgtg{é's@g)aézwpmgggn of zeolites having the MTT and GON

framework topologies defined by the connectivity of their tetrahedral
atoms. 25

13. A process for catalytically dewaxing a hydrocarbon ofl feedstock boiling
above about 350°F (177°C) and containing straight chain and slightly
branched chain hydrocarbons comprising contacting said hydrocarbon oil
feedstock in the presence of added hydrogen gas at a hydrogen
pressure of about 15-3000 psi under dewaxing conditions with a catalyst
comprising & combination of zeolites having the MTT and GON

framework topologies defined by the conneptivity of their tetrahedral
atoms.

14. The process of Claim 13 wherein the zeolites are sredominantly in the
hydrogen form.

15, The process of Ciaim 13 wherein the catalyst further comprises at ieast
one Group Vili metal,

16, A process for isomerization dewaxing a raffinate comprising contacting
said raffinate in the presence of added hydrogen under isomerization
dewaxing conditions with a catalyst comprising a combination of zeolites
having the MTT and GON framework topologies defined by the
connectivity of their tetrahedral atoms.

.12-
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14. The process of Claim 13 wherein the zeolites are predominantly in the

wormpdragersform. 15. The process of Claim 13 wherein the cat#igSVTarIN6/36012
comprises at least 30 one Group VIl metal, 16, A process for

isomerization deyaxi jRateiRome Seingieeripstinadsaitheaifipatetie
1 meﬂ}%gﬁ%gso %@ie%gﬂ?d%lgen under isomerizationwgewaxing
coritongenifioracatalyst comprising a combination of zeolites 35 having

the MTT and GON framework topologies defined by the connectivity of

their tetrahedral atoms. -12 WO 2007/019151 PCT/U32006/030012 3‘17 ¢
18 héThepessassCihieis Whavapra herakals! BEGsHRIRARRTRL ©es

hydrogen for magprocess of Claim 16 wherein the catalyst further
corr?gr%se&g%t@e\ﬁsﬁi one Group Vill metal. 10 19. The process of Claim 16

wherein the raffinate is bright stock. 20. A process for reducing the cloud

oi ronfrerk GRIBRSISINNCANASHRYIS ighocasthn oil
L éezi}%c% W%Z:%C%as a major 15 portion boiling over 1000F (538C) with a
catalyst system comprising a combination of a zeolite having MTT

225’90'0&3%?:5&95%‘?'i@d‘&%}fﬁgﬁh@@mamowﬁ@mam gepartion of

Said feedstock Is converted. 20 21. The process of Claim 20 wherein the.
catalySﬁWMBiﬁgmﬂ%ﬁWﬁrﬁiQé’grﬁwg%éﬁgﬁ&q%ﬁgg%&ﬁnﬁ ﬁ%%gjor
process Al IaIGhR8 WarA00NRF oBEa) ok tedeatyistagiiom esuoptsing 2
to not'more than 10C. 25 ) . .
combination of a zeolite having MTT topology and a zeolite having

GON topology, wherein at least a portion of said feedstock is
converied.

241. The process of Claim 20 wherein the catalyst system further comprises
a hydrogenation component.

22.  The process of Claim 20 wherein the cloud point of the feedstock is
reduced to not more than 10°C.

23, The process of Claim 21 wherein the hydrogenation component
comprises a Group VIl metal.

24. The process of ciaim 23 wherein the Group Vil metal is selected from
piatinum, palladium and mixtures thereof.

25, The process of Claim 20 wherein the process is a dewaxing process
and wherein the contacting is conducted under dewaxing conditions.

28. The process of Claim 20 wherein the hydrocarbon off is bright stock.

w13-



23. The process of Claim 21 wherein the hydrogenation component
WO 28ITipi#d8s a Group VIII metal. 24. The process of claim 23 WHeF8iR2196/630012

Group Vill metal is selected from 30 platinum, palladium and mixtures

5 27.nereRk gRoLs BreseaR IS IREISR wheiaibomarest 8 asitisadngn 2
process "and wherein the contacting is conducted under dewaxing
configeher-BBRECTHErocess of Claim 20 wherein the hydrocarbon oil is
bright stock. -13 ENO 2007/019151 PCT/US2006/030012 5 27. The
process of Claim 20 wherein the hydrocarbon oil is derived from a

28 Fischbe Propesh Akixiaim 2RevBIiedR BrAResH R ABRAH T dhols is
con%?g%gétgpagé%geﬁ grgbgﬁdﬁghydrogen gas. 10 29. The process of

Claim 20 wherein the MTT and GON zeoiites are aluminosilicates. 30.
10 The process of Claim 20 wherein the MTT and GON zeolites have a 15

20CTyStal sigeolesstbataliere 0 diteestnthd 44 TT and GON zeolites are

aluminosilicates.

30. The process of Claim 20 wherein the MTT and GON zeolites have a
15 crystal size less than about 0.1 micron.

14



