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PRETREATMENT OF CATALYST FIELD OF THE |
[00011 This invention relates to a de\/\/aX| ng Wﬂﬂmmml"“lm
More particularly, a dewaxilRg catalyst?is pr

with at | east one oxygenate. The pretreated cat aloyss
can be used in the dewaxi ng of lubricant oil fractions

cont ai n| ng to

Cmprove 1% 4\”&#‘1&&%’ VR ANHRGEMERTRE ¢
[ 00021 Hi QXXGEN E PRETRIEATMENT QFCAJALY S,
prepared by a sol vent extraction process in mhlch a
cut froma vacuumdistillation unit is solvent
extracted to produce a raffinate rich in paraffins and

FIBELEXORTHE  INVENTION®at i cs. The raffinate was then
sol vent dewaxed to address basestock quality issues
such as pour point. The ability of the sol vent

[apdthxi riBhisinvention rolatesto 4 devaxisg groagesralvinye planiadardy, 2
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| ca@egt 85 e 4B B G0 B oIRGB SSh hfhing waxy
dghf%is% cAtB I dEhes %@I 6 pohferafe 15‘1@1 waxy

us“in order to the target ° pour point,

hlgh VI conponents are rennved t hereby | owering the
|eId [00031 An alternative nethod for preparing

RS I JHE INMENIIONt al yti ¢ dewaxi ng.
Catalytlc deMHX|ng may be acconplished by two dewaxi ng
nmechani sms: hydrocracki ng or hydroi soneri zation. The
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catalysts with an isonerization function can convert .
exdracied th awadues 3 ffinptgrichyaparatiigs gnd|ag exict rich in aromatics.

The raffinate was then solvent dewaxed to address basestock quality issues such

as pour point. The ability of the solvent dewaxing process to meet increased
demands placed on basestock quality is limited since improvements in properties
such as pour point came at the expense of basestock yield. The solvent
dewaxing process is designed to separate wax from base oil thereby eliminating
the highest VI components of the waxy feed. Thus in order to achieve the target

pour point, high VI components are removed thereby lowering the yield.

{0003] An alternative method for preparing lubricant oil basestocks is
catalytic dewaxing. Catalytic dewaxing may be accomplished by two dewaxing
mechénisms: hydrocracking or hydroisomerization. The dewaxing catalysts
which function by hydrocracking generally result in basestock yields which are
comparable to or lo&er than solvent dewaxing. Dewaxing catalysts with an
isomerization function can convert wax in feed to isomerate boosting yield and

VI over solvent dewaxing to the same target pour point. Dewaxing catalysts
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VI over solvent dewaxing to the sanme target pour

poi nt. Dewaxi ng catal ysts WD 2004/ 033096 _
WORHH/(38#903/ 033323 whi ch function by PCT/US2003/033523

hydr oi sonmeri zati on take | ong chai n waxy“paraffins and

I somerize themto branched chain species. having

desirable | ow tenperature and volatility properties.

Under actual operating conditjions, it is not expected

that a dewaxing catalyst w Il function exclusively by

ei ther node of dewaxing. [0004] Dewaxi ng catal ysts

Wi th a hydroi sonerization function are generally

. ¢ o : ,
e e R e S A
isbfherio8®vém 6 heaiited ThaRNépRbied dav g dedifabledl oeRehgature and
such contam nants result 'in accel erated cat al yst
volatitityi maipedtres. [(0ds)achial opeaghngeaaditiogscutinhgtstxpeatedithat a
an isonerizatign function are [l.. known in_the art,
dewaring icatadystwillfunsken eyelugiyely Sy euhermede pedevexing.
better yields and product qualities by m nim zing
hydrocracki ng . SUVMARY OF THE | NVENTI ON [ 0006] It has
di i : j
e S S R o AL TRl ds® nerally
aslee af eterégtoar dontgmynaritd) @andrgsieally emplenhihgdrotreating step
relates to a process for catalytically dewaxing a wax
befone dewaximgdn sedeiorremeyg hgtareafosbegtamerants fpm the feed as

contacting a dewaxin atalyst with a.stream
S‘é@h‘f%@ﬁl nastrqsﬁﬁér@ ag?éerag%%iﬂﬁ Setai M mer at ure of
from20 to 400C and a hydrogen pressure of from 101
to 20786 kPa; and (b) contacting the catalyst from

[oUosp ( AltMbigh Wa/xih% dantwtdaithiacdomeizatienaxichiontdie well
waxy hydrocarbon feed under conditions effective to
kopawaliy theait] theradiswwaill a heedkx pata)ptowhidioiestls dg better yields

and product qualities by minimizing hydrocracking .

SUMMARY OF THE INVENTION

[0006] It has been discovered that dewaxing catalysts can achieve further
yield improvements by treatment with oxygenates. Accordingly, the present
invention relates to a process for catalytically dewaxing a waxy mineral
hydrocarbon feed which comprises:

(a) contacting a dewaxing catalyst with a stream containing at least one
oxygenate at a temperature of from 20 to 400°C and a hydrogen pressure of from
101 to 20786 kPa; and '

(b) contacting the catalyst from step (a) with waxy hydrocarbon feed and
dewaxing the waxy hydrocarbon feed under conditions effective to catalytically

dewax the waxy hydrocarbon_feed.
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WD 2004/ 033096 PCT/ US2003/033323 -3 [0007] Anot her

enbodi nent relates to a process for catalytically
wdewaiss@ea m neral hydrocarbon feed contai ni RgTAIS2003/033323

| east about 15 wt.% wax, based on hydrocarbon feed

whi ch conprises: (a) contacting a dewaxi ng catal yst

Wth a streamcontaining at | east about 100 wppm

neasured as oxygen, of at |east one oxygenate at a

tenperature of from 250 to 480C, a hydrogen pressure

of from791 to 20786 kPa; and (b) contacting the

catal yst fromstep (a) with the hydrocarbon feed and
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liyddocarboh feed whithcRigsng at | east about 15 wt. %
wax, based on hydrocarbon feed which conprises: (a)

cont d@) Confactingaaheivagingadatdlysitwith b streamndoaitainigt at leas hbout
]ﬁ%e nmol ecul ar sieve containing at | east one 10 or 12
hWYPERaTHEISUREE AS X ¥dane ahRiclentt Angioxyganate|as agempbratire of
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ate r i naf

o caogy ConpicHing (hé KORER Ht 8o Vit e BYARERDn fepg and
demexdrag tHeyistdrocarbon tfeq {iaer whaditibhe effkei e &f HamlytieAl, dewax
anlcjl dewaxi ng the hydrocarbon feed under conditions

th¢ hydrqoarbanotegds al ytically dewax the hydrocarbon

feed. [0009] Another enbodinment is directed to a

process for catalytically dewaxing a m neral

(o o2 oS LML el b Sy

dewaxing a mineral hydrocarbon feed containing at least about 15 wt.% wax,

based on hydrocarbon feed which comprises:

(a) contacting a dewaxing catalyst which contains at least oﬁe molecular
sieve containing at least one 10 or 12 ring channel with a stream containing at
least about 100 wppm, measured as oxygen, of at least one alcohol, carboxylic
acid, ester, aldehyde, ketone or ether at a temperature of from 20 to 400°C and a
hydrogen pressure of from 101 to 20786 kPa; and

(b) contacting the catalyst from step (a) with the hydrocarbon feed and
dewaxing the hydrocarbon feed under conditions effective to catalytically dewax

the hydrocarbon feed.
[0009]  Another embodiment is directed to a process for catalytically

dewaxing a mineral hydrocarbon feed containing at least 15 wt.% wax, based on

hydrocarbon feed which comprises:




WO 2004/ 033096 PCT/ US2003/ 033323 -4 (a) hydrotreating
t he hydrocarbon feed in the presence of a

WORIMHEBMEat i ng catal yst under effective condiPGTgH3003/033323

effective to hydrotreat the feed to produce a
hydrotreated feed and sul fur- and nitrogen-containi ng
contam nants; (b) separating the hydrotreated feed
fromthe sul fur- and nitrogeq— cont ai ni ng

contam nants; (c) contacting a dewaxing catal yst which
contains at | east one nol ecular sieve containing at

| east one 10 or 12 ring channel by contacting the

react) oy ABREAE e idtafr bl B AL B OPLnYBRReating
cAtalybonder effeetide c68ditions SFEENEIR hiRbRESR tRE f&ld R pralluck a
tenperature of from 20 to 400C and a hydr ogen

hydretrsated foéd dndsulfirt ahd n2AOTE - &dtetaindnglcdrmimatitgct i ng

hydrotreated feed fromstep (b) with activated.
cat aiby steparatg the @ad(@ea@ﬁfg@edcfaﬁaithq: ifléure pRd @itrogen-o

catalytically dewax the hydrotreated feed. [00101 Yet
C%ﬁ%ﬁéc%ﬁﬁ%%?ﬁ%t rel at e)s/ to a process for [

cat td ' f

oo b, SSRGS ARG IO e ot

sibyelcoainion af ast orel Ko IEhp $hanndldly codbdciiil the ddwaxing
dewaxi ng catal yst which contains at |east one

catplysicwithi stesagy eonsaiming hOO /ppm,| mesrahas aXygen, oPat leag one
olipiith arbasite Acids SH abfeby e, kedons one Senparaneiies of
o) .
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st ep (dakomtacting heaanabafcbe EbmRetp (g?\(?@fﬁ iVl catalyst

hydrocarbon feed under conditions effective to
fremx siery (¢)ouidey carditions effectiveety, catalytically dewax the hydrotreated

feed.

[0010]  Yet another embodiment relates to a process for catalytically
dewaxing a mineral hydrocarbon feed containing at least about 15 wt.% wax,
based on hydrocarbon feed which comprises:

(a) contacting a dewaxing catalyst which contains at least one molecular
sieve containing at least one 10 or 12 ring channel with a stream containing at
least about 100 wppm, measured as oxygen, of water at a temperature of from 20
to 400°C and a hydrogen pressure of from 101 to 20786 kPa; and

(b) contacting the catalyst from step (a) with hydrocarbon feed and
dewaxing the hydrocarbon feed under conditions effective to catalytically dewax

the feed.

\
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WD 2004/ 033096 PCT/ US2003/033323 -5 [0011] A further

enbodi nent relates to a process for catalytically
WQIRMAERI3PY a mineral hydrocarbon feed contai niRGY/BR2003/033323

| east about 15 wt. % wax, based on hydrocarbon feed,

whi ch conprises: (a) contacting a dewaxi ng catal yst

which is ZSM48 with a stream containing at |east

about 100 wppm neasured as ygen, of at |east one

al cohol, carboxylic acid, ester, aldehyde, ketone or

ether at a tenperature of from20 to 400C and a

hydr ogen pressure of from 101 to 20786 kPa; and (b)

act ste a) W th. the :
(I 50 A BerchoteerfiBOMnet] A @TIe b BRoced et abutkifitlvedavanding o
mingtel hediodaibod e lo), %:/le e
hydr ocar bon feede E%l%t‘%%hﬂ%%{éﬁ&@b?&ﬂ%&?g}é od\%rréac{g)1111
hydnogabontfeed, \phmhemmﬁrmes catalytically dewaxing a
Fi S?rFE’Sr Tropsch wax and cont ai ni ng greater than 0.5

u¢qrﬁ?0tlngo%1§éwamgma@d}ﬁrwmc mZSM\ﬂS witlha stream
ctl ade cata st wwth a
r ea ?% %I)OHE ?Q tm%?éB ?r{atr;ﬁ%% @pedlcohol,
Y S ur
oo, s fog%ﬁ&s%tsas@mp% R A o

4®(b°C2ﬂKBﬁ hiv@rigeapdedstye 60R6ACI0 NG 207R6AHALYgt from
step Sa) with the Fischer-Tropsch wax and dewaxing

t he (fh sedactmdihesatalpst fromstepdehdiith thedydfdeachonteetiand

Ao Gy b fer Soenanotsimotivenye keaislyuoniy devwax

thlé id pelyy activated de\/\/aX| ng catal yst according
hﬁ’dﬁe a|‘f'§1vent| on results in a product with at |east

one of inproved isonerate yield, viscosity, |ow
t enperature properties and VI conrpared to a

[0ABH- act stal Sertleenteanlyatiment relates to a process for catalytically
dewaxing a Fischer-Tropsch wax and containing greater than 0.5 wppm sulfur,
based on Fischer-Tropsch wax, which comprises:

(a) contacting a dewaxing catalyst with a stream containing at least about
100 wppm, measured as oxygen, of at least one oxygenate at a temperature of
from 250 to 400°C, a hydrogen pressure of from 791 to 20786 kPa; and

(b) contacting the catalyst from step (a) with the Fischer-Tropsch
wax and dewaxing the Fischer-Tropsch wax under conditions effective to

catalytically dewax the Fischer-Tropsch wax.

[0013]  The catalytic dewaxing of wax-containing feeds using the selectively
activated dewaxing catalyst according to the invention results in a product with
at least one of improved isomerate yield, viscosity, low temperature properties

and VI compared to a non-activated catalyst.
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WO 2004/ 033096 PCT/ US2003/ 033323 -6 BRI EF DESCRI PTI ON
OF THE DRAW NG [ 0014] The Figure is a graph showi ng a

wahpeashygon of the effect of oxygenate treat M&H/USRE03/033323

no oxygenate on a hydrotreated slack wax. DETAI LED
DESCRI PTI ON OF THE I NVENTI ON O Feedstocks [0015] The
feedstock used in the process of the invention are
wax-containing feeds that bail in the |ubricating oi
range, typically having a 10%Tdistillation point
greater than 650F (343C), nmeasured by ASTM D 86 or
ASTM 2887, and are derived frommneral or synthetic
. . = 6 edstock is at |east
'i‘m@ 4 ' ‘-" &nd can range up to
100 wt. % wax. The wax content of a feed may be
determ ned by nucl ear nagneti c resonance spectroscopy
[(K(Hfﬁ]TM CERZORIourds L£oraphlshbwirg @ ddinpetibadsf thaSTMcD3R 38y genate
by sol vent neans (ASTM D3235). The waxy feeds may
trbetmmmveemo prygenate o phwdrasteatedislade wasch as oi | s
derived fromsolvent refining processes such as
raffi nates, partially solvent dewaxed oils,
DCEARLED B RRIPTION OF FHIS I VAR IoNas, of | s, coker
xes—foots or+s—and-the |i ke, and
Fi scher-Tropsch waxes. Preferred feeds are sl ack
waxes and Fi scher-Tropsch waxes. Slack waxes are
Fegdstoaks y deri ved from hydrocarbon feeds by sol vent or
propane dewaxing. Sl ack waxes contain sonme residua
oil and are typically deoiled. Foots oils are derived

(BT, O2PLL RGeS B ARB0 o Baining

féérdgciﬁﬁsooﬁpﬁﬂhéﬁfuﬁﬂi@ttm %‘-i?ﬁn 8, tyB{c‘aﬂy‘}ﬁthg EPW% dlstlllatlon

catal ysts as well as ot her s 87 9 or
peirtfgreter thah 659%1? 63438€) uneasuredhy AET vidd 6)6|<n‘eASTM 2887, and

hydr ogenati on,
are derived from mineral or synthetic sources. The wax content of the feedstock

is at least about 15 wt.%, based on feedstock and can range up to 100 wt.% wax.
The wax content .of a feed may be determined by nuclear magnetic resonance
spectroscopy (ASTM D5292), by correlative ndM methods (ASTM D3238) of
by solvent means (ASTM D3235). The waxy feeds may be derived from a
number of sources such as oils derived from solvent refining processes such as
raffinates, partially solvent dewaxed oils, deasphalted oils, distillates, vacuum
gas oils, coker gas oils, slack waxes, foots oils and the like, and Fischer-Tropsch
waxes. Preferred feeds are slack waxes and Fischer-Tropsch waxes. Slack
waxes are typically derived from hydrocarbon feéds by solvent or propéme

dewaxing. Slack waxes contain some residual oil and are typically deoiled.

- Foots oils are derived from deoiled slack waxes. Fischer-Tropsch waxes are

those prepared by the Fischer-Tropsch synthetic process such as that based on
iron containing catalysts as well as other Groups 8, 9 or 10 metal sulfide

catalysts for use in carbon monoxide hydrogenation.

U



WO 2004/ 033096 PCT/ US2003/ 033323 -7 [0016] Feedstocks
may have hi gh contents of nitrogen- and

we ofigszeogont ai ni ng  contam nants. M neral baseecT/us2003/033323

feedstocks may contain fromO up to 0.2 wt. % of

ni trogen, based on feed and fromO up to 3.0 wt. % of
sul fur, based on feed can be processed in the present
process. The m ni mum sul fur content of synthetic

f eedst ocks based on Fi scher--Tfopsch waxes prepared
using iron or other G oups 8, 9 or 10 netal sulfide
based catal ysts is about 0.5 ppnmw, based on feed.
Feeds having a high wax content typically have high
viscosity indexes of up to 200 or nore. Sulfur and

(B4oh oo s i Esed el BERERE o/l Seatie: pilir-Containing
KR QS MRl bo R foed JPEET R SonR S ] 1o 0.2 wet of

néwogenybagsd on fed idetehabhy tdy ARy PSRRIRE, Pise8ontfeed can
dewaxi ng. Hydroprocessing may be by hydrotreating or

beyaeenssed il thg pregmi gfodess. Rlyelmonineanisnifir toetento Sdyyshatic
arge those effective for hydrotreating such as
f%%ﬁé‘r@‘é i&%‘ﬁ?ﬁ‘ Ei‘sr?}/‘ﬁ"g' @Ib%}% Wxge PERar¢d ey ign qrpther Groups
| P, Per. ' t: [ u from1. t
8, Q) g RER SR 2N R R AR5 BRRN st P el Feeas
hRvEfges high Wat 8behNGhitday Hack ﬁ%%h Y1486k deXB FRELRYWTO or
cobalt and m xtures™ thereof. ese netals or m Xtures
mydrensSudfus and eitrggercedritentp nesee massured Bestandard ASTINes

on, ref ry . netal oxide, supports. The mi xture of
%P%‘f%f)gr%g and P9, mspedielas bul k metal catal ysts
wherein the anount of netal is 30 wt.% or greater,
based on catal yst. Suitable netal oxide supports

FeedbtedR Wydfiroseings silica, alum na,
siTrca-alumnas or titania, preferably alum na.
Preferred alum nas are porous alum nas such as ganma
or eta._The a nt. of netals, .

[0017]  Feedstocks having high contents of nitrogen- and sulfur-containing

contaminants are preferably hydroprocessed prior to dewaxing.

Hydroprocessing may be by hydrotreating or hydrocracking.

[0018]  For hydrotreating, the catalysts are those effective for hydrotreating
such as catalysts containing Group 6 metals (based on the [UPAC Periodic Table
format having Groups from 1 to 18), Groups 8 - 10 metals, and mixtures thereof.
Preferred metals include nickel, tungsten, molybdenum, cobalt and mixtures
thereof. These metals or mixtures of metals are typically present as oxides or
sulfides on refractory metal oxide supports. The mixture of metals may also be
present as bulk metal catalysts wherein the amount of metal is 30 wt.% or
greater, based on catalyst. Suitable metal oxide supports include oxides such as
silica, alumina, silica-aluminas or titania, preferably alumina. Preferred

aluminas are porous aluminas such as gamma or eta. The amount of metals,



WO 2004/ 033096 PCT/ US2003/ 033323 -8 either
individually or in m xtures, ranges fromabout 0.5 to

W@RHMWMINP6 based on the catalyst. In the case BET/US2003/033323

preferred m xtures of groups 9-10 netals with group 6
nmetals, the groups 9-10 netals are present in anmounts
of fromO0.5to 5 w.% based on catalyst and the
group 6 netals are present iﬁ%annunts of from5 to 30
W . % The anpbunts of nmetals nay be nmeasured by atomic
absor ption spectroscopy, inductively coupl ed

pl asma-atom ¢ eni ssion spectronetry or other nethods

ROttt Ol R adm BBUR 8 6 30 it Yo Bised on
tﬁ@éatalﬁ'ﬁﬂrﬁpﬂhé%béé"gf éP&Pe(Pﬁﬁ)?tluYe?sto? %rbflﬁ’%s‘:@' 1'0Vm%i§@é Nth&roup

acid Iarge pore SIZG zeolite t he por ous

6smp1;aix thmg:tosaps ak10netalsarepidseht imtalounts of from 0.5 to 5 wt. %,
hydr ogenat i on/ dehydr ogenati on function. The acidic
bas,@dc@m @ataIMSt 9nd thet greup ibymetady areiiresgnt i amypyntsiaf from 5 to 30

B BTl el o B B
@‘{t&%"ﬁ‘%‘? q“aﬁ&“*’e%r YL TRl Bio LKAty or other

ar ge ‘e”’sl ze Z€eo e Ssu

nZ&hbdd @edified by ASVM for pMiVidualaaMald or zeolite beta.

The zeolites may be used in various cationic and

-other fornms, preferably fornms of higher stability so
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“q&uhtﬁlfe é&b‘ﬁs@ﬁlﬁﬁ&t eedtid196fh bﬁ‘%ﬂ&ecpﬁ{e?alzem ites, e.g.,
REX and REY are preferred, as well as the so- caIIed

huﬂtagnaﬂi@bfkleh)zckogemalon fu@bESM) dhel amdm}ﬁmcltnonahmol thees
sych a eal U{TI nized Y or . laum nized nordenite.
FRCBAGking caiglyshis providsdreither Ry adagsinpse.camp@hous material
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material, preferably a large pore size aluminosilicate zeolite such as zeolite X, Y,
ZSM-3, ZSM-18, ZSM-20 or zeolite beta. The zeolites may be used in various

cationic and other forms, preferably forms of higher stability so as to resist

degradation and consequent loss of acidic functionality under the influence of S
the hydrothermal conditions encountered during the hydrocracking. Thus, forms

of enhanced stability such as the rare earth exchanged large pore zeolites, e.g.,

REX and REY are preferred, as well as the so-called ultra stable zeolite Y

(USY) and high silica zeolites such as dealuminized Y or dealuminized

mordenite. Hydrotreating and hydrocracking catalysts are commercially

available from catalyst manufacturers.

[0020])  The hydroprocessing catalysts may include a binder such as silica,

silica/alumina or alumina or other metal oxides e.g. magnesia, titania, and the



[ 0020] The hydroprocessing catal ysts may include a

bi nder such as silica, silica/alumna or alumna or
woabvbwersemet al oxi des e.g. magnesia, titania, amdTiUse00M033323

2004/ 033096 PCT/ US2003/033323 -9 ratio of binder to

zeolite will typically vary from 10:90 to 90: 10, nore

comonly from about 30:70 to about 70:30 (by weight).

[ 0021] Hydrotreating conditions include tenperatures

of from 150 to 400C, preferdoly 200 to 350C, a

hydrogen partial pressure of from 1480 to 29786 kPa

(200 to 3000 psig), preferably 2859 to 13891 kPa (400

AR SIS oo bt
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Hydr ocracki ng conditions include tenperatures of from
300 to 480C, preferably 315 to 425C, a hydrogen

[0921} i alHydretsammz obnditions GebalettorpéBBulePaf ffdAdG0tto 400°C,
1%%OO siq), gsreoferably 10443 to 17338 kPa (1.500 to

p @r@bEvsi to 3 Ekaadydiegaadarialgressusppbirom 3480 to REYE6 kPa

(B RD sin Présraly 180 L5 EEG0REE Aot Tel p sapee

t 0
SEEEERPALIR 000 LI AR 00 $ 0100 5 ogen
ferddtatio of digen 89 ¢oNn780 miig’ €301 t2ni 00D0tss{/B), prgeably 178 to 890
eci es such as hydrogen sulfide and ammonia. Since

IhiIRr-ogen- cont ai ni ng contam nants are typically the
nost undesirable fromthe standpoint of naintaining
dewaxi ng catalyst activity, conditions are such as to
gelice | - [ [ 0
(810 FYBER BRI AN SAOE  ESpLANABE SR EAM S0 o 4s0°C,
piifeliabbr DLe a4 2C; artdidro geispattiaigitessur€ of Bohh 6096t0207S6 kPa
reduce the concentration of nitrogen-containing
(119)6x tara09Qmssg); preferably 10443 to 17338 kPa (1500 to 2500 psig), a space

velocity of from 0.1 to 10 LHSV, preferably 0.5 to 5 LHSV, and a hydrogen to
feed ratio of from 178 to 1780 m*/m’ (1000 to 10000 Scf/B), preferably 356 to
1780 m*/m’ (2000 to 10000 Scf/B).

[0023]  Hydrotreating or hydrocracking converts sulfur- and nitrogen-
containing contaminants to gaseous species such as hydrogen sulfide and
ammonia. Since nitrogen-containing contaminants are typically the most
undesirable from the standpoint of maintaining dewaxing catalyst activity,
conditions are such as to reduce nitrogen-containing species to acceptable levels -
with regard to maintaining catalyst activity. Hydroprocessing conditions which
are sufficient to reduce the concentration of nitrogen-containing contaminants to

acceptable levels will reduce oxygen-containing species to essentially zero.



acceptable levels will reduce oxygen-contai ni ng
species to essentially zero. WO 2004/033096

WEQpANERO03/ 033323 -10 [ 0024] Gaseous sul f ur - PEGRES2003/033323
ni trogen-contai ni ng contam nants such as hydrogen
sul fide and ammoni a are preferably separated fromthe
hydr opr ocessed feed prior to dewaxing by stripping or
ot her separation techni ques [l known in the art for
separating gases fromliquids.” Dewaxi ng Sel ectivity
[ 0025] The present process for the catal yti c dewaxi ng
of waxy feeds utilizes a catalyst that has been

th l. y. ith .
(B ene0aseDhs S BirpefnEPh i Re cbplemitanis suchass
f |
S B B8 S O oo
feaDR6dr fohdevwiening by aﬁlﬁgmbtﬂm%eﬁ&aﬁbﬁ Fhnfquestvéll kidwn in

or anorphous, Cryst ine materials are nol ecul ar
the aw der smatmﬁcﬁﬁmnlhqasis one 10 or 12 ring
channel and may be based on alum nosilicates
(zeolites), or may be based on al um nophosphat es.
Wr oxygenate tteatnent nmay contain at
12 channel . Exanpl es of such zeolites
include ZSM 5, ZSM 11, ZSM 22, ZSM 23, ZSM 35,
ZSM 48, ZSM 57, ferrierite, EU-1, NU-87, 1TQ 13 and
[002%] 7 1. TlExpresertsprakess foo feostdlgtie sevanring of waxpteddeasilizes a

one 10 ri ng channel include SAPO 11 and SAPO 4 1.
c g}f?ﬁm hat baen activated by sopigcting thewaialygt wzhranr@cygenate A

pEGLRRPE eIt eSS or8 iR R ol et |“E By simetizing

vali helechRs tb iscth@dtd Wah bbi n?&)&lﬁ mft‘h&j

catal yst such as ZSM5 can a tered vvax
properties by adjusting catalyst properties, such as
aci di ty tal di sperS| on and catal yst particle size
[90126}, 1 ekhg dewexipgcaralysianab 2oheerystatige s aepheus.

C%r&)c{ﬁme materials are molecular sieves that contain at least one 10 or 12 ring

channel and may be based on aluminosilicates (zeolites), or may be based on
aluminophosphates. Zeolites used for oxygenate treatment may contain at least
~one 10 or 12 channel. Examples of such zeolites include ZSM-5, ZSM-11,
ZSM-22, ZSM-23, ZSM-35, ZSM-48, ZSM-57, ferrierite, EU-1, NU-87, ITQ-13
and MCM-71. Examples aluminophosphates containing at least one 10 ring
channe] include SAPO-11 and SAPO-41. Examples of molecular sieves
containing 12 ring channels include zeolite beta, ZSM-12, MCM—68 SAPO-5,
SAPO-31, MAPO-36, ZSM-18, mordenite, faujasite and offretite. It should be
noted that a dewaxing catalyst such as ZSM-5 can have altered dewaxing
properties by adjusting catalyst properties, such as acidity, metal dispersion and
catalyst particle size as noted in US Patent No. 6,294,077. The molecular sieves
are described in US Patent Numbers 5,246,566, 5,282,958, 4,975,177,
4,397,827, 4,585,747, 5,075,269 and 4,440,871. MCM-68 is described in US



are described in US Patent Nunbers 5,246, 566,

5,282,958, 4,975,177, 4,397,827, 4,585,747, 5,075, 269
woenol/és3d940, 871. MCM 68 is described in US WO PCT/US2003/033323

2004/ 033096 PCT/ US2003/033323 -11 Patent No.

6, 310, 265. MCM 71 and I TQ 13 are described in PCT

publ i shed applications WO 0242207 and WD 0078677.

Preferred catal ysts include ZSM 48, ZSM 22 and

ZSM 23. Especially preferredlis zSM 48. As used

herein, ZSM 48 includes EU- 2, EU-11 and ZBM 30 whi ch

are structurally equivalent to ZSM 48. The nol ecul ar
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silica-alum na doped th oup 3 netals. Suc

Z8M-4Byiatindas ELHRSEU-bednd ZBMxX3nwhith are dGrubrir€ily efidivalent to
4,900, 707 and 6, 383,366. [00281 The dewaxi ng

ZSM-4By Skhe mpleayiar sirses arapreterably, inthe hydragendatiad Reduntion
a netal dr ogenati.on conponent ., .which is at | east

offh 5% 30 76 B Be SRS BRI e ek g chr B st another
v&gefm Xtures thereof. Preferred netals are Goups 9 -10
netals. Especially preferred are G oups 9 - 10 noble
nmetals such as Pt, Pd or mxtures thereof (based on

the 1 UPAC Periodic Table format having Goups froml
[0037]18) .Amesslouselewaxing cathlyatiddclatle shenimat Buofideéd alunmna,
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asdb383.3¢g. al di spersion techniques and catalyst
parti cie size control are described in US Patent No.
5,282,958, Catalysts

[0028]  The dewaxing catalysts are bifunctional, i.e., they are loaded with a
metal hydrogenation component, which is at least one Group 6 metal, at least
one Group 8 - 10 metal, or mixtures thereof. Preferred metals are Groups 9 -10
metals. Especially preferred are Groups 9 - 10 noble metals such as Pt, Pd or
mixtures thereof (based on the [UPAC Periodic Table format having Groups
from 1 to 18). These metals are loaded at the rate of 0.1 to 30 wt.%, based on
catalyst. Catalyst preparation and metal loading methods are described for
example in US Patent No. 6,294,077, and include for example ion exchange and
impregnation usiﬁg decomposable metal salts. Metal dispersion techniques and
catalyst particle size control are described in US Patent No. 5,282,958. Catalysts

with small particle size and well dispersed metal are preferred.

[0029]  The molecular sieves are typically composited with binder materials

that are resistant to high temperatures and may be employed under dewaxing



with small particle size and well dispersed netal are
preferred. [00291 The nol ecul ar sieves are typically

woamnpesived with binder materials that are r &TEURA3/033323

to high tenperatures and may be enpl oyed under
dewaxi ng WO 2004/ 033096 PCT/ US2003/ 033323 -12
conditions to forma finished dewaxi ng catal yst or may
be binderless (self- bound)._ The binder naterials are
usual Iy i norgani c oxi des suth~as silica, alumna,
silica-alum nas, binary conbinations of silicas with
other net al OX|des such as titania, nagnesia, thoria,
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Such catal ysts are fofmed by nethods such spray

suhhyasrlgtanmx hragsiesia, thodia} fiecdnik end Threlikie and terjaryataahlysations
be used in the sul fided or unsul fided form and
of t:.hepe @meatsuqh B% sﬂlﬁ@raétunmad&p%md silicaeboninadnagnssty- The
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nietieisOsukhts raBOdﬂjfﬁngl ,exﬁhﬁbﬁraaﬁl tite Qiké. fItheEdeWaxlngamtalyst may
hydrogentreat gas rates from45 to 1780 nB/ nB (250
be asdd totheswi fidyd ompursilfidgs fprme and ispeiersplysn thegolfidgd form.
5000 scf/B). [0031] Oxygenates used to selectively
activate the dewaxi ng catal yst are organic,

L A R S L S S AR
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esters al de ydes et hers, ketones and m xtures
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rates from 45 to 1780 m*/m> (250 to 10000 scf/B), preferably 89 to 890 m’/m’
(500 to 5000 sct/B).

[0031]  Oxygenates used to selectively activate the dewaxing catalyst are
organic, oxygen-containing compounds (organo-oxygenates) w}ﬁeh form water
under hydrodewaxing condition. Oxygenates include carboxylic acids, alcohols
including polyols, esters, aldehydes, ethers, ketones and mixtures thereof, or an
inorganic oxygenate which is water. Preferred oxygenates are alcohols, esters,
ethers and carboxylic acids, especially alcohols. The organo moieties contain at
Jeast 1 carbon atom and may range up to oxygen contained in oxidized
hydrocarbon feeds in the lube boiling range (343°C + as measured by ASTM D
86 or ASTM 2887).



ethers and carboxylic acids, especially alcohols. The

organo noieties contain at |east 1 carbon atom and
wormys/a3ange up to oxygen contai ned in oxidi zedPCT/US2003/033323

hydr ocarbon feeds in the |ube boiling range (343C + as

nmeasured by ASTM D. 86 or ASTM 2887). WD 2004/ 033096

PCT/ US2003/ 033323 -13 [0032] The feed used to

selectively activate (selectjvate) the catal yst

contains at |east about 100L%bpn1 nmeasured as oxygen,

of at |east one oxygenate, preferably at |east about

400 wppm neasured as oxygen, of at |east one
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[0033]  Various methods have been proposed for measuring the selectivity of
dewaxing catalysts. In one method described in J. Catalysis, '1984, 86, 24-31,a
feedstock is catalytically dewaxed over the zeolite whose selectivity is
determined at various reaction severities to achieve different product pour
points. The conversion required to achieve a given degree of dewaxing may
then be compared with a reference catalyst such as ZSM-5 to determine relative
selectivity. In US Patent No. 5,282,958, selectivity is measured for a given
molecular sieve having a defined crystallite size and pore diameter by measuring

the isomerization of n-hexadecane under a given set of test conditions.

[0034]  In the present invention, selectivity for a given catalyst is defined as
the fractional amount of lube boiling range isomerate formed at the target pour

point from the wax component of the feed. The improvement in selectivity as a



selectivity. In US Patent No. 5,282,958, selectivity

is measured for a given nolecular sieve having a
waQipnsdicrystal lite size and pore di amet er byPCT/US2003/033323

measuring the isonerization of n-hexadecane under a

gi ven set of test conditions. [0034] In the present

i nvention, selectivity for a given catalyst is defined

as the fractional amount of .lube boiling range

i sonerate forned at the targé?'pour point fromthe

wax conmponent of the feed. The inprovenent in

selectivity as a WD 2004/ 033096 PCT/ US2003/033323 -14
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at the pour point target, preferably at le

at tegiouv @oint tamget ppefetablnht jeaat 6 kelasve %4, Anorel mtfevablyoat least
bOOBS_] The selectivity iInprovenent for any give
19egksivadocat al yst may be calculated as illustrated in

t he hypot hetical exanple given in the follow ng chart
showi ng i sonerate yield inprovenment at equival ent pour
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BB <o P nbral ol BF oy L LYP b 2a6lyst may be
cakytrabiellusthedih ehehypothetical @xamplegivendhtisd ftlbwinig chart
adjusting if necessary dewaxing conditions of
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dewaxing conditions of temperature and space velocity to achieve equivalent

pour point.
Catalyst A Catalyst B
(untreated) (oxygenate treated)
Wax content of feed 90.0 % 90.0 %
Yield of isomerate 61.0 wt.% 72.0 wt.%
at target pour
Isomerate selectivity 56.7* 68.9 *
Selectivity improvement 1.215 **
Relative selectivity 21.5 Yo ***

improvement %

* Calculation: [61.0 - (100 - 90)]/90 = 56.7 [72.0 -(100 - 90)]/90 = 68.9
** 68.9/56.7=1.215; no improvement is 56.7/56.7=1.0
*%% (1215-1.000)x 100=21.5%

[0036] For any given cétalyst, isomerate yield should improve with
increasing wax content of the feed. Thus feeds with higher wax contents, e.g.,

_greater than 40 wt.%, based on feed, are preferred.

U



Selectivity inprovenent 1.215 ** Relative selectivity
21.5 % *** inprovenent % * Calculation: [61.0 - (100
WO 28033090 = 56.7 [72.0 -(100 - 90)]/90 = 68. 9PCTM11S2003/033323

68.9/56.7 1.215; no inprovenent is 56.7/56.7 = 1.0
*** (1.215-1.000)x100=21. 5% [ 0036] For any given
catal yst, isonerate yield should inprove with
i ncreasi ng wax content of the feed. Thus feeds with
hi gher wax contents, e.g., 'Jéreater than 40 wt. %
based on feed, are preferred. WO 2004/ 033096
PCT/ US2003/ 033323 -15- Hydrofinishing [0037]
Fol | owi ng the dewaxing step, it is preferred to
bydrofi.nish the product resulting from dewaxing in

111 j ust product qualities to desired
specifications. Hydrofinishing is a formof mild
hydrotreating directed to saturating any |ube range
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cascade with the dewaxing step. Generally the
sheeifictiionss Hilpdrofinishibg iscaforiredf vuld ltdroteegiargpdineatsd to
from.about. 150C to 0C, .preferably 180C to _250C. .
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of from 44.5 to 1780 nB/nB8 (250 to 10000 scf/B).

hiydoa®lishing valli be ciriied ouhbieyyiesatares frdmabonbhsGiCion’50°C,
Goup.6 netals_(based on the | UPAC Periodic Table

DRRHARLY AU & Gonetatalcpressires ame)typichldy Bons 285900 20786

kPa (about 400 to 3000 psig) . Liquid hourly space velocity is typically from 0. 1

to S LHSV (hr''), preferably 0. 5 to 3 hr' and hydrogen treat gas rates of from
44.5 to 1780 m*/m?> (250 to 10000 scf/B).

[0038]  Hydrofinishing catalysts are those containing Group 6 metals (based
‘on the IUPAC Periodic Table format having Groups from 1 to 18), Groups 8 - 10
metals, and mixtures thereof. Preferred metals include at least one noble metal
having a strong hydrogenation function, especially platinum, palladium and
mixtures thereof. The mixture of metals may also be present as bulk metal
catalysts wherein the amount of metal is 30 wt.% or greater based on catalyst.
Suitable metal oxide supports include low acidic oxides such as silica, alumina,
silica-aluminas or titania, preferably alumina. The preferred hydrofinishing
catalysts for aromatics saturation will comprise at least one metal having
relatively strong hydrogenation function on a porous support. Typical support
materials include amorphous or crystalline oxide materials such as alumina,
silica, and silica-alumina. The metal content of the catalyst is often as high as

about 20 weight percent for non-noble metals. Noble metals are usually present
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metal s, and m xtures thereof. Preferred netal s include
at | east one noble netal having a strong
WORpBH&geat i on function, especially platinum PSAIYBHSHRI23
and mxtures thereof The m xture of nmetals may al so
be present as bul k-nmetal catalysts wherein the anount
of nmetal is 30 wt.% or greater based on catal yst.
Sui tabl e netal oxide supporti i ncl ude | ow acidic
oxi des such as silica, alumna, silica-alumnas or
titania, preferably alumna. The preferred
hydr of i ni shi ng cat al yst s for aromatics saturation
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crystalline oxide materials such as alu ,
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is often as high as about 20 wei ght percent for
non-nobl e netals. Noble netals are usually present WO
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Space velocity in the hydrofinisher also offers a

potential for aromatics saturation control with the

pace vel OCI e fectl ng greater aromatics
3 L2 peess DeseriBHOBN G Process

Descrl ptl on [0040] Si nce norrml hydr ocar bon feedst ocks
derived from petrol eum contain

[0040]  Since normal hydrocarbon feedstocks derived from petroleum contain

amounts of sulfur and nitrogen that are detrimental to dewaxing catalysts, it is
preferred that such feedstocks are hydrotreated and/or hydrocracked prior to
dewaxing. Thus the feedstocks to the present catalytic dewaxing process that
contain unacceptable levels of sulfur and nitrogen contaminants are preferably
hydroprocessed and subsequently stripped to remove gaseous sulfur- and
nitrogen-containing contaminants such as hydrogen sulfide and ammonia. If
hydrocracking is the mode of hydroprocessing, the hydrocracked product may be
both stripped and fractionated to isolate specific cuts for dewaxing. The

hydroprocessed feedstocks are then sent to the dewaxing step.

[0041]  The catalysts used in the catalytic dewaxing step are usually

purchased from a catalyst manufacturer. The user has the option of metal-



anmounts of sulfur and nitrogen that are detrinental to
dewaxi ng catal ysts, it is preferred that such

wd fR983306Ks are hydrotreated and/ or hydrocr acleed/y¥2003033323
to dewaxing. Thus the feedstocks to the present

catal yti c dewaxi ng process that - contain unacceptabl e
| evel s of sulfur and nitrogen contam nants are
preferably hydroprocessed and subsequently stripped
to remove gaseous sul fur- and’-nitrogen-containing
contam nants such as hydrogen sul fide and ammonia. |f
‘hydrocracking is the node of hydroprocessing, the

g S ) et BB oo,
oL SR, AR B A E R R A S bRt DO iR eghBrind the
ded/aingt dafalJaWerth At bR oA e WAl dat subH L BASEARE 50 2.,

cat al yst nmanufacturer. "The user has the option o

plaiaim Wha2iad coBHIQ6 oW dI2p B&dt g3 Ridfidink/cdndsgi ng
the catal yst or_ purchasi n%@t he catal yst in the )
ageemplisheddutireasing thagnetabloaded catalystiwith,a suifiding wirdhregsuch
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such as hydrogenfhydrogen sul fide or other sulfiding
agent, or by contacting the 0 catal yst with hydrogen
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ded/areded dinantely, the dewexingdaedadteen bbeeRciifel§eactivated and
(hehepusbeayalyst wediiodharndwaring protdss adach euwitiastmay be
sie;r)]artapeefrgx(xel t é idggvaglrnogcperso%ess\/\ms%[]f. %ﬁttlilev otrimoerr] prrrggesst,),ea hydrocarbon
feed containing at least about 100 wppm, measured as oxygen, of at least one
oxygenate is contacted with the dewaxing catalyst under dewaxing conditions.
Alternatively, the dewaxing catalyst can be selectively activated prior to use in
the dewaxing process. In this case, the dewaxing catalyst is heated at a
temperature of from 120 to 400°C and a hydrogen pressure of from 101 to 20786
kPa (0 to 3000 psig) in the presence of a feed containing at least about 100
wppm, measured as oxygen, of at least one oxygenate. The feed may be the
same or different from the hydrocarbon feed to be dewaxed. Thus the feed may
either be a carrier feed or the hydrocarbon feed to be dewaxed. If the feedisa
carrier feed, it is preferred that the carrier be a hydrocarbon such as product
resulting from the present catalytic dewaxing process. As noted previously, the
dewaxing catalyst may be used in the sulfided or unsulfided form and may be

reduced.



separate fromthe dewaxi ng process itself. In the
former process, a hydrocarbon -feed.-containing at
woO magv3daout 100 wppm neasured as oxygen, of BET/UEWE1/033323
one oxygenate is contacted with the dewaxi ng catal yst
under dewaxing conditions. 9 Alternatively, the
dewaxi ng catal yst can be selectively activated prior
to use in the dewaxing proclgtss. In this case, the
dewaxi ng catalyst is heated & a tenperature of from
120 to 400C and a hydrogen pressure of from 101l to
20786 kPa (0 to 3000 psig) in the presence of a feed
contai ning at | east about 100 wppm nmeasured as
oxygen, of at |east one oxygenate. The feed nmay be the
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a carrier feed, it is preferred that the carrier be a

lohyelt BSM-H8nleswmdingsatplystiisqilaceddsud reantprfand hydaegen and a
present catal ytic dewaxj.ng praoc
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sul fided. The reduced and/or sulfided catal yst can
then be selectively activated by contacting with a

[ad} | erOnanithaicatalystds beew seletivddy peivaied Wikhexysgaiels), the
féﬁ%g@pﬁﬁg g;:eggg%tg % t@(icgegf ttggﬁé( gqt??(’:hok%?an%ec\{\@&ggmg "taked Prace under
conditions defined above. Further oxygenate treatment may be added as needed

to maintain catalyst activity.

[0045]  The product from catalytic dewaxing may be sent to hydrofinishing in
a separate reactor without any intervening disengagement. Direct cascade from
dewaxer to hydrofinisher is preferred thus avoiding the expense involved in an
additional stripping step. Hydrofinishing is done in the presence of hydrogen

and a hydrofinishing catalyst. The hydrofinishing reaction conditions are noted

hereinbefore. Hydrofinishing is useful to remove color bodies, enhance stability

and improve toxicological properties.

[0046] The hydrofinished product is then fractionated to isolate desired

lubricant products. The individual cuts of lubricants products are attractive as
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as the carrier used to sulfide the catal yst. [00441

Once the catal yst has been selectively activated with
woxpgessade(s), the feedstock to be dewaxed i spcEaddedod 33323

the reactor and dewaxi ng takes place under conditions

defi ned above. Further oxygenate treatnent may be

added as needed to maintain catalyst activity. J

[ 00451 The product fron1catag¥tic dewaxi ng may be sent

to hydrofinishing in a separé&te reactor wthout any

i nterveni ng di sengagenent. Direct cascade from

dewaxer to hydrofinisher is preferred thus avoiding

the expense involved in an_additional strippi ng step
basgstooks firgheeting Greluml and Greapdileeegnzementsay &jroup
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fractionated to isol ate desired |ubricant products.

APR&Grongilii shsedtocks lsavefthe sme cequiserperds as Group &l basestocks
attractive as WO 2004/ 033096 PCT/ US2003/033323 -19
exrepb s1ad ke Vil ot giegtarithan EGup H and Group 111
requi renents. These Group classifications are those
used by the American PetroleumlInstitute (APl). API
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Yoor greater, a sul content of not nore than
sihjed invefiaand a Vi greater than 80 but |ess than 120.
APl Group Il basestocks have the same requirenents as
Group Il basestocks except that the VI is greater
m [0047] The followi ng non-limting exanples

1 toillustrate the subject invention.
Example 1

[0048]  This example demonstrates slack wax isomerates yield credit
sustained by ZSM-48 catalyst selectivation using an oxygenate contained
feedstock. The selectivation was carried out on a dried and reduced 0.6 wt.%
Pt/ZSM-48 containing 35 wt.% alumina. The reference commercial ZSM-48
catalyst, 0.6 wt.% Pt/ZSM-48/35 wt.% alumina in metal oxide form, was dried at
180°C under 200 psig flowing nitrogen pressure for 3 hours. The catalyst was
then reduced at 260°C under 200 psig flowing hydrogen for 4 hours to produce
the dried and reduced catalyst (Cat-A). Temperature was then reduced to 150°C
and hydrotreated 150N slack wax (table 1) was cut into the unit.

[0049]  ZSM-48 selectivation (Cat-B) was performed on a reduced catalyst
(Cat-A) by processing an oxidized hydrotreated 150N slack wax containing
between 1000 and 3000 ppm O, as measured by Neutron Activation Analysis.



EXAMPLES Exanple 1 [0048] This exanpl e denonstrates
slack wax isonerates yield credit sustained by ZSM 48
WOCh-H033696 sel ecti vati on using an oxygenat e cortGi/PRg03/033323

feedstock. The selectivation was carried out on a
dried and reduced 0.6 w.% Pt/ZSM 48 containing 35
wt. % al um na. The reference commerci al ZSM 48
catalyst, 0.6 w.% Pt/ ZSM 48,35 wt. % al um na in netal
oxide form was dried at 180C under 200 psig flow ng
nitrogen pressure for 3 hours. The catal yst was then
reduced at 260C under 200 psig flow ng hydrogen for 4

ours 1o produce the drj d._red d catal
THR Bl Vet 85 Bemie Q! SR PadficHRin i kipcip gressure to
o gt ed 150N sl ack wax (table 1) was cut into the
pun| ?et{ag?ﬁg] ZSM 48 sel ectivation (Cat-B) was
performed on a reduced catal yst (Cat-A) by processing
an oxi di zed t&ﬁrptreat ed 150N sl ack wax cont ai ni ng, i
[0950]he e Faro (0 GestainBao stepl A1¥)| diameterasagters withpprapsiate high

Activation Anal ysis. 2004/ 033096 /.US2003/.033323
PLESBUIEIRONBEFIOES YWFER Fa5h RALS a‘ﬂlﬁgocco ¢ lygﬁéeaﬁﬁ@r ©

' ~al - o) .
eV treoB 2Rt 4 HREE THR e BRI ol sRACRHS e incised Rt flia
beP RPN ténpérdfure BAREBAthquHRECH R S1tBii €al @R8fers for

charged with 8 cc of catalyst material to be

temvpdratire doatrdl. 2 pproprae mechhpicaht ahnestiohs steelinstadletido allow
are imrersed in a fluid bed, cgnst a(%ta é&nig)e)r ature .
reggtAT-qperatiemy al pyyainahpiesswe of 1000 st 2 MP3)@nd nominal

t enperature control. } at e '

d@rdﬂg,ergﬁpgﬁgn B¢ ies? h%?é&%’gg% %&%ﬂ | ﬁ%gasg?g ¢ operation

at nom nal pressure of 1000 psig (6.89 MPa) and

nom nal drying, reduction and test tenperatures from
[003AT t cURBeGteady state conditions liquid feed (hydrotreated 150 N slack

wax) and gaseous high purity hydrogen (>99 vol.% H,) are pumped over the
fixed catalyst bed. Liquid and gaseous product are subsequently depressurized
and sampled periodically. Aliquots of liquid product and liquid feed are analyzéd

for composition and quality.

[0052]  Operating conditions were set to 332°C, 1.0 h! Liquid Hourly Space
Velocity (LHSV), and 1000 psig Hydrogen. The hydrotreated 150N slack wax
liquid feed is described in table 1.

[0053)  Catalyst isomerate selectivity is assessed by calculating cracking.
Cracking is calculated measuring gas and liquid effluents composition (370°C
minus) by GC and GCD (gas chromatographic distillation by ASTM 2887)
respectively, compared to hydrotreated 150N slack wax composition. Catalyst
selectivity is determined by comparing yield of isomerate (370°C plus) at

equivalent pour. Pour points are determined by standard ASTM test (D 97).



[ 0051] Under steady state conditions liquid feed

(hydrotreated 150 N slack wax) and gaseous high
WHap#03809ydr ogen (>99 vol . % H,) are punped oveCTIUB003/033323

fixed catalyst bed. Liquid and gaseous product are

subsequent |y depressurized and sanpled periodically.

Aliquots of liquid product and liquid feed are

anal yzed for conposition anq quality. [0052]

OQperating conditions were setlto 332C, 1.0 h-'" Liquid

Hourly Space Velocity (LHSV), and 1000 psig Hydrogen.

The hydrotreated 150N slack wax liquid feed is

' h.0: le. .1, I [ L
T9EREEIRE Rh ts oFPhEALR EBIERAL oncta
TBUTER: S onnSaGHlaled s 1e 45F SR Uy o

vishosityandyvpbsity ididex inas aldoomedurébdMA884led using standard
respectively, conpared to hydrotreated 150N sl ack wax

Asdiydests (BA45-O4taary[32270s81 kusing atHouiHon dteomateddV sgometer

G arin ield.of isonmerate (370C plus) at
Wé%%ﬂe@%%’ﬁ%&’ 0-36ur points are determ ned by

standard ASTMtest (D 97). WD 2004/ 033096

PCT/ US2003/ 033323 -21 The branched chain properties

of isonerate was checked gsiH)@1NVR (nucl ear nagnetic

resonance, particularly carbon 13 NVR). |sonerate

qual i ty suchHadrotyeatedsiSON StebkvWanomimpositidax was

al so neasured or cal cul ated using standard ASTMtests

(D445-94 and D2270-9 1) using a Houillon Autonated

Vi sconet er L= Tepeatabitty—of 6 5% TFabhe 1
I—Ndrotreateod\efEBN Sl ack Wax conpos 11$Q)§r Grade 150 N
Sul fur (WPRRulfarfwppm) <2

Viscosity @ 100°C (cSt) 3.601
Wax content (Wt.%) 95.6
O1l in wax (Wt.%) 4.6
Table 2
Cat-A Cat-B
Treatment Reduced | Reduced + [O] treated
Days on Oil 58 29
Temperature ('C) 332 332
370+°C Yield (wt.%) 61.9 73.9
Selectivity Improvement (%) Base +21
370+°C Isomerate K. Viscosity @40°C 12.380 13.341
(cSt)
370+°C Isomerate K. Viscosity @100°C 3.262 3.501
(cSt)
370+°C Isomerate Viscosity Index 137 148
370+°C Isomerate Pour Point (°C) -20 -16




Viscosity @100C (cSt) 3.601 Wax content (W.% 95.6
Ol inwax (W.% 4.6 Table 2 Cat-A Cat-B Treat nent

WORSBH{GBoReduced + O treated Days on G| 58 RET/US2003/033323

Tenperature (' Q 332 332 370+C Yield (WM.% 61.9 73.9
Selectivity I nprovenent (% Base + 21 370+C |sonerate
K. Viscosity @OC 12.380 13.341 (cSt) 370+C I sonerate
K. Viscosity @O00C 3.262 3. SQ%: (cSt) 370+C | sonerate
Viscosity Index 137 148 370%#C Isonerate Pour Point C
-20 -16 WD 2004/ 033096 PCT/ US2003/ 033323 -22 [00541
Data reported in table 2 show about a 10 wt. % yvyield
credit (adjusted to the sane pour point) for the
oxygenat e sel ectivated catal yst. The error limts for

[0058] O aDstaREYSrtRPinNhE1edS ?rloavg‘ aBot a P0 “H%Bgigl? %@@% (%%Tﬂﬁed to

correction for yiel based on pour poin

tHeosanepdurdrgng doGhehmigenats spledtivixed thatalydtuThe errap lignits for
product quality is also inproved with about a 10 VI

yiekdh and paunpointsire s hlhaaddel rpspestivelyqublhe correctionafos yitld
D3P BRI o reh Oeuthe . FRERITE BITHR v
Fﬁl‘thgﬁﬁ&%ﬂ)f&ﬁuct quality is also improved with about a 10 VI improvement.
The enhanced product quality can also be seen in the VI properties (148) in
comparison to viscosity at 100°C (3.5 cSt). This feature of high VI at viscosity
is indicative of the unusually high quality of the present products.

Wax isomerate selectivity is defined as :

370°C+ yield (%) - Feed oil content (%)
Feed Wax content (%)

Selectivity =

Selectivity Improvement is defined as :

Selectivated Catalyst Selectivity.
Selectivity Improvement =

Base Catalyst Selectivity

Calculation example from ex.1

(73.9-4.6)/954 0.726

Selectivity Improvement = = = 1.21 or 21% over base case
(61.9-4.6)/954 0.600

O



is indicative of the unusually high quality of the

present products. Wax isonerate selectivity is defined
WQ2004/038TOC+ yield (% - Feed oil content (% PCT/US2003/033323

Selectivity = Feed Wax content (% Selectivity

| mprovenent is defined as : Selectivated Catal yst
Selectivity. Selectivity Inprovenent = Base Catal yst
Selectivity Calculation exanple fromex. | (73.9 -
4.6) 195.4 0.726 Sel ectivity“nprovenent = = (61.9 -

4.6) 95.4 0.600 1.21 or 21%over base case / WD
2004/ 033096 PCT/ US2003/ 033323 -23- Exanple 2 [0055]

ni npl e conpares isonerate selectivity of ex-situ
E;;L“r%‘.’@? (Cat-C) and in-situ sulfided (Cat-D) ZSM 48
to that of the reduced catalyst (Cat- A). This exanple
al so denonstrates yield advantage by oxygenate treat

[0055] he This-exampls vbhpard isahedaiesdeldcbatityf.exl GAP&IIfiAkd
catal ysts were dried follow ng the sane procedure

(Fat6yiapddnisitu suldidagl (€at-Iir ZBM-¢d tathat of tetnedneed ¢aylyst (Cat-
A A S ROy 5 A enee P EsauEdTeat of the
eq:giﬁdsmgemﬁgtg@g% &gt_rE 150N i sonerate prior to

yaro

processi ng eated 150N sl ack wax.

[0056]  All catalysts were dried following the same procedure described in
example 1 prior to any treatment.

(a) Cat-C was pre-sulfided ex-situ by using a 400 ppm H,S containing hydrogen
treat gas. Cat-C was loaded, dried and wetted with 150N isomerate prior to
processing hydrotreated 150N slack wax.

(b) Cat-D was dried under nitrogen, then sulfided in-situ in the reactor unit at
100 psig pressure and 200°C for 48 hours using a spiked isomerate containing
400 ppm sulfur as dimethyl-disulfide. '

(c) Cat-E was prepared in-situ in the reactor by treating the pre-sulfided (Cat-C)
with a spiked isomerate containing 1000 ppm oxygen as n-decanol. The

selectivation was carried out at 100 psig pressure, 200°C for 48 hours.




WOH033896 48 hours using a spi ked i somerate cofftd

(b) Cat-D was dried under nitrogen, then sulfided
in-situ in the reactor unit at 100 psig pressure and

400 ppm sul fur as dinmethyl-disulfide. (c) Cat-E was
prepared in-situ in the reactor by treating the
pre-sulfided (Cat-C) wth a spiked isonerate

cont ai ning 1000 ppm oxygen as,n-decanol . The

sel ectivation was carried out at 100 psig pressure,
200C for 48 hours. WO 2004/ 033096 PCT/ US2003/ 033323
-24 Table 3 Cat-A Cat-C Cat-D Cat-E Treatnent Reduced
Ex-situ In-situ Cat-C wit Iof i.ded sul fided  treat
Days on Gl 58 8 8 8 Te n‘;re?glg-g'r (O 332 329 329 329
0 370+C Yield (mt.% 61.9 61.9 61.0 73.7 Selectivity

| mprovenent (% Base O -_1.5 +20. 5 370+C |sonerate K

%09%033323

Vi scosity 13.28 12.785 {12.(BANA 12| 86at-G0C (:FD 370+4Cat-E
I sonmerate K. Viscosity {3.262 3.3f1 3.354 3 446 100C

Tkéaphlent /0+C | sonerate Vi mcw 1@?:- fir | ﬁ? IHeE with
Spifideg.)

S S LT 11 [O] treat
DA GOl 1y equ valency 38 TR 8
Temperature (°C) 332 329 329 329
370+°C Yield (wt.%) 61.9 61.9 61.0 73.7
Selectivity Improvement (%) Base 0 -1.5 +20.5

370+°C Isomerate K. Viscosity 13.28 12.785 12.859 12.858
@40°C (cSt)

370+°C Isomerate K. Viscosity 3.262 3.371 3.354 3.446
@100°C (cSt) -

370+°C Isomerate Viscosity 137 143 138 153
Index

370+°C Isomerate Pour Point -20 -19 -20 -17
C)

[0057]  Data reported in table 3 show activity and selectivity equivalency
between ex-situ (Cat-C) and in-situ (Cat-D) sulfided catalysts. Furthermore, no
yield advantage is observed over the lined-out reduced catalyst (Cat-A).

This example also shows that oxygenate selectivation of the ex-situ sulfided

catalyst (Cat-E) produces a more selective catalyst having a 10 wt.% yield credit

over the untreated catalyst (Cat-C).

Example 3

[0058]  This example shows the impact on selectivity by treatment with other

polar compound such as nitrogen.




between ex-situ (Cat-C) and in-situ (Cat-D) sulfided

catal ysts. Furthernore, no
WlysEeses over the |ined-out

yi el d advantage is
reduced cat al yst PCTatS2693/033323

Thi s exanpl e al so shows that oxygenate sel ectivation

of the ex-situ sulfided

catal yst (Cat-E) produces a

nore sel ective catalyst having a 10 wt. % yvyield credit
over the untreated catal yst (Cat-C).

Thi s exanpl e shows the inpact
treatment with other

WD 2004/ 033096 PCT/ US2003/ 033323 -
he pr

treatij

FRER LR ropigd sl e

Exanpl e 3 [ 0058]
h selectivity by

pol ar conmpound such as nitrogen.
25 Cat-F was

QFWSH@C‘%E' (E,@ﬂfﬂ ivt(ri; t@é.%iked

oY AR 20 554t SR, Dy e

¥A8G-b
Treatnment Ex-situ Cat-C with
treat rNI treat Days on Q|
329 329 370+C Yield (w.9
Selectivity I nprovenent (9

ofylAfineoMaScarfied bt 4t BT

Dt

ssﬁre(,:Qb()FC for 48

sul fi ded
8 8 8 Tenperature 'C) 329
61.9 73.7 52.7
+ 20.5 -

| sonerate K. Viscosity @O0C 12. 785 12. 858 12. 948

hours.
(@)

16 370+C

(cSt) 370+C I sonmerate K. Viscosity @O00C 3.371 3.446

3.390 (cSt)

Cat-C Cat-E Cat-F

Treatment Ex-situ | Cat-C with Cat-C with
sulfided [O] treat [N] treat

Days on Oil 8 8 8
Temperature ("C) 329 329 329
370+°C Yield (wt.%) 61.9 73.7 52.7
Selectivity Improvement (%) Base +20.5 - 16
370+°C Isomerate K. Viscosity @40°C 12.785 12.858 12.948
(cSt)
370+°C Isomerate K. Viscosity @100°C | 3.371 3.446 3.390
(cSt)
370+°C Isomerate Viscosity Index 143 153 141
370+°C Isomerate Pour Point (°C) -19 -17 -17

[0059]

Data reported in table 4 demonstrate that treating the ex-situ sulfided

ZSM-48 catalyst with nitrogen compound results in a selectivity debit. This

demonstrates the uniqueness of oxygenate over other polar compounds such as

nitrogen compounds.




o

370+C I sonerate Viscosity I ndex 143 153 141 370+C

| sonerate Pour Point C-19 -17 -17 [00591 Data
WQHPHE in table 4 denpnstrate that treati ngpq]i4552°03/033323

ex-situ sul fided ZSM 48 catalyst with nitrogen

conpound results in a selectivity debit. This

denonstrates the uni queness of oxygenate over other

pol ar conpounds such as nitmrggen conpounds. WO

2004/ 033096 PCT/ US2003/ 03332(:% -26- Exanple 4 [0060]

Thi s exanpl e denonstrates the inpact of higher

tenperature operation on selectivity on a

E@I@]@Wat ed catalyst. This exanple al so denonstrates
at selectivation is reversible after a higher

tenperature operation as well as the possibility to
re-selectivated in-situ. [0061] The ex-situ sulfided
[o,%om ysthisexample demongetesitherimpact efhighentenipegatureoperation

o BB i € s D TR gt koA st
sYeblvAPIErARIT biters DNHEPlenrBtlyd GBbbayinh 36 (retfi the

p@ysﬂdﬂ o Pyrdlettivat@th-4ip@N sl ack wax feedstock
described in exanple 1 containing between 1000 and

3000 ppm oxygen (as oxygenate). After Stage 2, the \
hed de whit |t Lo

(§Btbve Tt PrerushiidR Gl Cane) o iasdebindreed according. -

t%eﬂg}sg%ﬁﬂ IH%%{)‘%‘%HS ég@ﬁpégin increased to 350C under

psSi g p ure and mai ntai ned at 350C
for 36 hours. After the 36 hours hold, the
tenperature was reduced to the operating
[0062]  As shown in the Figure:

* Stage 1, the catalyst was lined-out with an oxygenate free hydrotreated 150N
slack wax.

* Stage 2, the catalyst was then treated with the oxidized hydrotreated 150N
slack wax feedstock described in example 1 containing between 1000 and 3000
ppm oxygen (as oxygenate). —

After Stage 2, the unit was washed using a medicinal grade white oil to remove

all traces of polars and aromatics. The catalyst temperature was then increased to )
350°C under white oil at 1000 psig pressure- and maintained at 350°C for 36

hours. After the 36 hours hold, the temperature was reduced to the operating
temperature of 328°C, this operation wés also conducted under white oil.

* Stage 3, after the higher temperature treatment, was run for 10 days using the

same oxygenate free hydrotreated 150N slack wax used in stége 1.

At the end of stage 3, the catalyst was exposed to the oxidized hydrotreated

150N slack wax feedstock described in example 1 containing between 1000 and

3000 ppm oxygenate, at 328°C for 3 days.




tenperature of 328C, this operation was al so conducted

~under white oil. Stage 3, after the higher tenperature
WQPUHM | was run for 10 days using the sank-T/US2003/033323

oxygenate free hydrotreated 150N sl ack wax used in

stage 1. At the end of stage 3, the catal yst was

exposed to the oxidized hydrotreated 150N slack wax

f eedst ock described in exanplhe 1 containing between

1000 and 3000 ppm oxygenate, at 328C for 3 days. WO

2004/ 033096 PCT/ US2003/033323 -17 Stage 4, after the

hi gher tenperature treatnent, was run for 10 days

' t r
ol gyt PR URRR R IRGRTNEL QoG FR) B ARSI e
s@inegxygendtedder®drotraated 1 SOISRAR watugdRinstateane 3
sulfided after [0] after Hi gh after [0] treat Tenp.
treat Days on G| 8 14 38 49 Tenperature C) 329 325
328 328 370+C Yield (Wm.% 61.9 73.0 67.7 72.7
Selectivity Inprovenent % 3+ 19 + 10 + 19 370+C

| sonerate K. 12.785 13,788 13695 12 814 Viscgosit
@0 C (cSt)  370+C | soievHies k| St 4 5tagd 3515 Stage 4
3T8&3meNi scosi ty 100C (jcBik)sif/0+Stdpamer ag@gyRscpssfaye 3
143 147 141 145 Index | gylfided | after [O] | after High | after [O]
treat Temp. treat
Days on Oil 8 14 38 49
Temperature (°C) 329 325 328 328
370+°C Yield (wt.%) 61.9 73.0 67.7 72.7
Selectivity Improvement (%) | Base + 19 + 10 + 19
370+°C Isomerate K. 12.785 13.798 13.695 12.814
Viscosity @40°C (cSt)
370+°C Isomerate K. 3.371 3.571 3.515 3.393
Viscosity @100°C (cSt)
370+°C Isomerate Viscosity 143 147 141 145
Index
370+°C Isomerate Pour -19 -19 -23 -19
Point (°C)

[0063] Data in table 5 and the Figure demonstrate:

- a partial loss of the yield credit after higher temperature treatment (Stage 3
versus Stage 2)

- that ZSM-48 can be "re-selectivated" in-situ after processing an oxygenated
containing feedstock

- (Stage 4 versus Stage 3)

Example §

[0064]  This Example demonstrates that the yield benefit from an oxygenate

treatment can also be achieved with an amorphous dewaxing catalyst.




370+C I sonmerate Pour -19 -19 -23 -19 Point C) [0063]

W‘ggﬁg"?{“gﬂ‘){’ able 5 and the Figure denonstrate: - pRT/US2003/033323

oss of the yield credit after higher
tenperature treatnent (Stage 3 versus Stage 2) - that
ZSM 48 can be "re-selectivated" in-situ after
processi ng an oxygenated containing feedstock (Stage
4 versus Stage 3) Exanple 5 {0064] This Exanple
denonstrates that the yield benefit froman oxygenate
treatnment can al so be achieved with an anorphous
dewaxi ng catal yst. WO 2004/ 033096 PCT/ US2003/033323
-28 [ 00651 A 600N sl ack wax was hydrotreated and then
exposed to air while still hot, and therefore subject
[0063]xi d 600N shcklveanwhe bgdwareatpdahdciben ierpased to air while still
integrated unit where the hydrotreated sl ack wax was

hyity angt therefere subjedido omidatione iarlean feed wag prodiaeddntan
bej t g _hot . aj isture., T
Rfrer B Wi Sy Prrala ek s sty fsd o s o

g b Vi 0 O o Sl e
@G;gﬁéﬁ%iﬁg%dtaly?s?% an Shérph¥hs 6&alkRt, .9 WPt R4 Q0%+ %

fluorided alumina.

[0066] The results are shown in Table 6.

Table 6
Clean Feed Oxidized Feed
370°C+ yield (%) 69 73.3
(GCD*)
KV@100°C 5.78 5.78
O
VI 135 137

* GCD = gas chromatographic distillation.

[0067)  The data in Table 6 show that an amorphous dewaxing catalyst has
improved yield when deWaxing occurs in the presence of feed containing

oxygenates.




VI 135 137 * GCD = gas chromatographic distillation.
[0067] The data in Table 6 show that an anorphous
dewaxi ng catal yst has inproved yield when dewaxi ng
occurs in the presence of feed containing oxygenates.
-29- CLAIMS: 1. A process fofdcatalytically dewaxing a
m neral hydrocarbon feed containing at | east about 15
wt. % wax, based on hydrocarbon feed, which conprises:
CLABYIScont acti ng a dewaxi ng catal yst which functions by
I somerizing waxy nol ecules and which is at | east one
nol ecul ar sieve containing at |east one 10 or 12 ring

SRSkl PSP GO LAl 83 PR s

abogtné wtokegyenbasedan hydtoeagpen &ted)ehioli cdmaised:20 t o 400C.

a hydrogen pressure of from 791 to 20786 kPa where
© had ettt Gtah P dinciRrEhy Semetians ¥asy molicules and
whitFeik al ledty e0a618allirave esRAMAR L leasfdl@ 1010} 1285 dahdeNFith B @ream
catalyst fromstep (a) with the hydrocarbon feed and
contgiaing,af lept abrut 199 wpp@de hePOfvarnan, urrgsired anelyeen 9f at least one
f [ t aleyt | :
oy B X G, P Rl BGRB8 TSt 20786
kPa whereadhe boalyst esdlectomtyactivatgl aid HeematmetdlShydtogefbtivaxpomponent;
based on hydrocarbon feed, which conprises: (a)
hydrotreating the hydrocarbon feed in the presence of
a hyyoatat e the gataBkEtos %teﬁ (evith 18 hpdibiaviBorcoedidd RMBxing the
effective to hydrotreat the feed.to produce a
hydggaipen Feed e clRsiUotte Usglede catgliicahlydewgie edwArosamhpmped.
contami nants; (b) separating the hydrotreated feed
fromthe sul fur- and nitrogencontai ning contam nants;
2. (c)A ponesadon engplstichélyaleivaging atmaingrsd hydrocibérufect icomtsinimg at least

15 vl/ts‘%r@&, Bhé’ég o%)§Xrolggljb§ﬁ: &’Ieleg,swhich comprises:

(a) hydrotreating the hydrocarbon feed in the presence of a hydrotreating catalyst under

and

effective conditions effective to hydrotreat the feed to produce a hydrotreatcd feed and sulfur-
and nitrogen-containing contaminants;

(b) separating the hydrotreated feed from the sulfur- and nitrogencontaining
contaminants;

(c) contacting a dewaxing catalyst which functions by isomerizing waxy molecules
and which contains at least one molecular sieve containing at least one 10 or 12 ring channel
with a stream containing 100 wppm to 10000 wppm, measured as oxygen, of at least one alcohol,
carboxylic acid, ester, aldehyde, ketone or ether at a temperature of from 120 to 400°C and a
hydrogen pressure of from 101 to 20786 kPa wherein the catalyst is selectively activated; and

(d) contacting hydrotreated feed from step (b) with activated catalyst from step (c)

under conditions effective to catalytically dewax the hydrotreated feed.

3. A process for catalytically dewaxing a Fischer-Tropsch wax containing greater than 0.5

wppm, sulfur, based on Fischer-Tropsch wax, which comprises:




and which contains at |east one nol ecul ar sieve
containing at |east one 10 or 12 ring channel wth a
stream cont ai ning 100 wppmto 10000 wppm rmneasured as
oxygen, of at |east one alco? car boxylic acid,
ester, al dehyde, ketone or e ber at a t enperature of
from 120 to 400C and a hydrogen pressure of from 101
to 20786 kPa wherein the catalyst is selectively

act(a)mhadum@mawai)ngammcwmg ﬁhmdmttryaedrﬁalzi@adaﬁyrmCules and

tivated catal yst from step.
Whléblﬁ B %?S PR "B? P%@’tf pipye ?Q?t%@ga‘?ti@taﬁfc%q iy %é@aw&%aémel With a stream
contBMBlp Bt 168ahe¢ 16@@9 m & 1060(%/9;9@ SRedsBled G8b &Y ! &tait host gne a alcohol,

dewaxi ng a Fi scher-Tropsch wax contalnln gt eat er
carbgxgic agigpesfersaldehyde, kesoreen etimr a:amrature opseh 1380, 40wr¢ alhydrogen

SR D821 e e SERLREL ARG SURS B0 PR B
wh I(b]"colnsacalﬁg the aahlymm&iep()a) Ivéith thé EM@eﬁ-ﬂ?d;ﬁtfﬂWﬁb@alﬂi dewaxing the
t o e 10 8 12 ring channel with a str _
Fisc Sr rQPT’ﬁ Frecz%‘fht‘&%‘ff ecg_Wo\%ﬁg}ﬁtlp%llylm twpli,lﬁgher-Tropsch
“@xneasured as oxygen, of at |east one al cohol,
carboxylic acid, ester, aldehyde, ketone or ether at a
tenperature of from 120 to 400C, a hydrogen pressure

4. Of lehE: FBCZ%]OftaR 89&1@2 C#%E(ﬁn%’@%[;)% \Qhetrgﬁ tl?ealtngfe gr 51eve IT at l%ast one

se ec lve vat cti I Ng
of ZSNbfy B3 Mdpl 1( APMaR2, I SNHE.3 L SAkBeS, zmvrapzsmmax ftafrdmte EU 1, NU-87,

t he I scher-Tropsch wax under condi ti ons
&“ﬁ$$ﬁ§¥g§%490”5§€§Py§#%§ﬂﬁy dewax the Fischer-Tropsch
wax. 4. The process of any of the preceding clainms

wherein the nDIecuIar sieve is at |east one of ZSM5,
5. zSNihg procgssyafany ofbgppesedipgipmss whrssin Al maigpalgsieve is at least one

of zécﬁfté bé%é 'Zs% 1§LMCM e §/ZP? 55§\K901311’ wﬁﬁ%}“‘é%sﬂﬁ% %%re‘?irte

The process any of " the precéding ¢l ains
lﬂmdmewerﬁﬂWﬁé mol ecul ar sieve is at | east one of
zeolite beta, ZSM .12, MCM 68, SAPO-5, SAPO 31,
MAPO- 36, ZSM 18, offretite, nordenite or faujasit. 6.

6. Th&hppoeesfahy afihe pfectdieg papeedhdrgn cham B cviesiGicns ZH-48.
nol ecul ar sieve is ZSM48. 7. The process of claiml
wherei n the oxygenate is at |east one al cohol,

7. caraeyydcess Aelabin | wherein the oxygenate is at least one alcohol, carboxylic acid,

ester, aldehyde, ketone or ether.

8. The process of claim 1 wherein the oxygenate is water.

9. The process of any of the preceding claims wherein catalytic dewaxing of hydrocarbon
feed results in improved yield of isomerate boiling in the lube oil range at equivalent pour over

the dewaxing catalyst without oxygenate treatment.

0. The process of any of the preceding claims wherein the improved yield is at least 4

relative percent.




U

ester, al dehyde, ketone or ether, 8. The process of
claim1l wherein the oxygenate is water. 9. The process
of any of the preceding clainms wherein catal ytic
dewaxi ng of hydrocarbon feggljesults in inproved
yield of isonmerate boiling 1m the lube oil range at
equi val ent pour over the dewaxing catalyst w thout
oxygenate treatment. 10. The process of any of the

11. pr dbedrasgssaif anyref thh@reeeding bleimsmpirensie theydoat diohsefidctive to

R AT g s A T

791 & 2EX86ikPe, d liquid Adalydph&ddiatitd enasmt 1Bt Bl 'iang h we&t @s rate of
era ugg of from 250 to 400C, a pressure of from
B

t
ﬁo”?%?&’“@ Y786 kPa, a liquid hourly space velocity of
from0.1 to 10 hr -1 and a treat gas rate of from 45
to 1780 nB/nB. 12. The process of any of the preceding
12. ¢c| dheprogpssrodiany ohide geagedinpglaivest wieysin thegleswakinigdet|yst is sulfided,
r 0 ulLfided and reduced. 13. The process of
rmhﬁ%g%ggﬂg?%{%§r5L8%$3 wherei n the dewaxi ng cat al yst
bears a netal hydrogenation conponent. 14. The
process of claiml wherein the metal hydrogenation
13. cortPRENESSioL 1Y of (lajays 2o e Wherein fhegleyaxing caglysibeatsiaanetal
hydib2enalibg chpsRag of claim 3 wherein the nolecular sieve
is at |least one of zeolite beta, ZSM 12, MM 68,
SAPO- 5, SAPO 31, MAPO 36, ZSM 18, offretite, nordenite

14. OF T‘]QB*O@gﬁsto‘fclaim 1 wherein the metal hydrogenation component is at least one

Group 9 or 10 noble metal.

15. The process of claim 3 wherein the molecular sieve is at least one of zeolite beta, ZSM-

12, MCM-68, SAPO-5, SAPO-31, MAPO-36, ZSM-18, offretite, mordenite or faujasit.




