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extracted to produce a raffinate rich in paraffins and an extract 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 cil 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 mechanisms: hydrocracking or hydroisomerization. The dewaxing
catalysts which function by hydrocracking generally result in basestock yields

which are comparable to or lower than solvent dewaxing. Dewaxing catalysts



with an isonerization function can convert wax in feed
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SUMMARY OF THE INVENTION

[0006] It has been discovered that the performance of dewaxing catalysts
can be improved by the addition of oxygenates. Accordingly, the present
invention relates to a process for selectively activating a dewaxing catalyst for
the catalytic dewaxing of a waxy hydrocarbon feed which comprises:
contacting the dewaxing catalyst with a carrier feed containing at least one
oxygenate at a temperature of from 20 to 400°C, a hydrogen pressure of from
101 to 20786 kPa.

[0007] A further embodiment relates to a process for selectively activating a
dewaxing catalyst for the catalytic dewaxing of a wax containing hydrocarbon

feed which comprises: contacting the dewaxing catalyst which contains at least



contai ning at | east about 100 wppm of oxygenate,

nmeasured as oxygen, at a tenperature of from20 to
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kPa. [0008] Another enbodinent relates to a process

for selectively activating a dewaxing catalyst for

the catal ytic dewaxi ng of ajswax containing hydrocarbon

feed which conprises: contacting the dewaxi ng catal yst
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DESCRI PTI ON OF THE DRAW NG [00111 The Figure is a
graph showi ng a conparison of the effect of

[0009]  Still another embodiment relates to a process for selectively
activating a dewaxing catalyst for the catalytic dewaxing of a wax containing
hydrocarbon feed which comprises: contacting the dewaxing catalyst which
contains at least one molecular sieve containing at least one 10 or 12 channel
with a carrier feed containing at least about 100 wppm, measured as oxygen of
an oxygenate which is water at a temperature of from 20 to 400°C and a

hydrogen pressure of from 101 to 20786 kPa.

[0010]  The catalyst for the dewaxing of wax-containing feeds is selectively
activated by oxygenate treatment and the selectively activated dewaxing
catalyst when used in a dewaxing process results in product with at least one of
improved yield, viscosity, low temperature properties and VI compared to a

non-activated catalyst.



oxygenate treatnent versus no oxygenate on a
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process of the invention are wax- containing feeds

that boil in the lubricating oil range, typically

having a 10% distillation Jgoint greater than 650F
(343C), nmeasured by ASTM D 86 or ASTM 2887, and are
derived fromm neral or synthetic sources. The wax

of the feedstock is at | east about 15 wt. %
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waxes. Preferred feeds are slack waxes and

Fi scher-Tropsch waxes. Sl ack waxes are typically
Fekedlstoek$s from hydrocarbon feeds by sol vent or propane

dewaxi ng. Sl ack waxes contain sone residual oil and
are typically deoiled. Foots oils are derived from
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can be processed in the present process.
nuvl earmagsatid resoemee gpectroscopy (ASTM D5292), by correlative ndM

methods (ASTM D3238) or 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 feeds by solvent or propane dewaxing. Slack waxes contain some
residual oil and are typically deoiled. Foots oils are derived from deoiled slack
waxes. Fischer-Tropsch waxes are 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.



of synthetic feedstocks based on Fi scher-Tropsch waxes
prepared using iron or other Goups 8 9 or 10 netal
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feed. Feeds having a high wax content typically have

hi gh viscosity indexes of up to 200 or nore. Sulfur
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[0015]  For hydrotreating, the catalysts are those effective for hydrotreating
such as catalysts 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 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, either individually or in mixtures, ranges from about 0.5 to 35 wt.%,
based on the catalyst. In the case of preferred mixtures of groups 9-10 metals

with group 6 metals, the groups 9-10 metals are present in amounts of from 0.5



spectronmetry or other nethods specified by ASTM for
i ndividual netals. [00161 For hydrocracking, the
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preferaply 0.1 to 5 LHSV, and a hydrogen to
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.

[0017)  The hydroprocessing catalysts may include a binder such as silica,
silica/alumina or alumina or other metal oxides e.g. magnesia, titania, and the
ratio of binder to zeolite will typically vary from 10:90 to 90:10, more
commonly from about 30:70 to about 70:30 (by weight).

[0018]  Hydrotreating conditions include temperatures of from 150 to 400°C,
preferably 200 to350°C, a hydrogen partial pressure of from 1480 to 29786 kPa



feed ratio of from89 to 1780 nB8/nB (500 to 10000
scf/B), preferably 178 to 890 nB/n8. [0019]
woR@rosIacki ng condi tions include tenperatur esPOf/US20051031738
300 to 480C, preferably 315 to 425C, a hydrogen
partial pressure of from 6996 to020786 kPa (1000 to
3000 psig), preferably 10443 to 17338 kPa (1500 to
2500 psig), a space velocity of fromO0.1 to 10 LHSV,
preferably 0.5 to 5 LHSV, and a hydrogen to feed
ratiq of from178 to 1780 nB/nB (1000 to 10000 Scf/B),
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Dewaxi ng Sel ectivity [0022] The present process for

t he catalcg/_ti c dewaxing of waxy feeds utilizes a
[0020]al y Eydrateating obkydrogracking eamviets salfuramdmjtrogen-
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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.

[0021]  Gaseous sulfur- and nitrogen-containing contaminants such as
hydrogen sulfide and ammonia are preferably separated from the
hydroprocessed feed prior to dewaxing by stripping or other separation

techniques well known in the art for separating gases from liquids.



I somerizing wax nolecules to isonerates with boiling
points in the |ube range. [0023] The dewaxing
W@ a10aloy®b4 may be either crystalline or anor phoRST/US2003/031738
Crystalline materials are nol ecul ar sieves that
contain at |l east one 10 or 12 ring channel and may be
based on alum nosilicates (®eolites), or may be based
on al um nophosphates. Zeolites used for oxygenate
treatment may contain at |east one 10 or 12 channel.
Exanpl es of ,such zeolites include ZSM 5, ZSM 11,
ngﬁggﬁ_ﬂgm ZSM 35, ZSM-48, ZSM 57, ferrierite,
EU-1, NU-87, ITQ 13, and MCM 7 1. Exanpl es of
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di spersion and catal yst particle size as noted in US
Patent No. 6,294,077. The nolecul ar sieves are
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should be noted that a dewaxing catalyst such as ZSM-5 can have altered
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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, 6,303,534 and 4,440,871. MCM-
68 is described in US Patent No. 6,310,265. MCM-71 and ITQ-13 are
described in PCT published applications WO 0242207 and WO 0078677.
Preferred catalysts include ZSM-48, ZSM-22 and ZSM-23. Especially
preferred is ZSM-48. As used herein, ZSM-48 includes EU-2, EU-11 and
ZBM-30 which are structurally equivalent to ZSM-48. The molecular sieves
are preferably in the hydrogen form. Reduction can occur in situ during the

dewaxing step itself or can occur ex situ in another vessel.



metal s. Such catal ysts are described for exanple in US

Patent No. 4,900,707 and 6, 383,366. [0025] The
waoleewaxsivg4 cat al ysts are bifunctional, i.e., thegT/as®03/031738

| oaded with a netal hydrogenation conponent, which is
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9 - 10 noble netals such as Pt, Pd or mxtures
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Catalysts with small particle size and well dispersed metal are preferred.

[0026] The molecular sieves are typically composited with binder materials
that are resistant to high temperatures and may be employed under dewaxing
conditions to form a finished dewaxing catalyst or may be binderless (self-
bound). The binder materials are usually inorganic oxides such as silica,
alumina, silica-aluminas, binary combinations of silicas with other metal
oxides such as titania, magnesia, thoria, zirconia and the like and tertiary
combinations of these oxides such as silica-alumina -thoria and silica-alumina
magnesia. The amount of molecular sieve in the finished dewaxing catalyst is
from 10 to 100, preferably 35 to100 wt.%, based on catalyst. Such catalysts are
formed by methods such spray drying, extrusion and the like. The dewaxing



[ 0027] Dewaxi ng conditions include tenperatures of
from250 - 400C, preferably 275 to 350C, pressures of
wo eamo3Zhd4t o 20786 kPa (100 to 3000 psig), predEUabioyo031738

1480 to 17339 kPa (200 to 2500 psig), liquid hourly
space velocities of fromO0.1 to 10 hr-1, preferably

0.1 to 5 hr- 1 and hydrogenjgreat gas rates from 45

to 1780 nB/nB (250 to 10000 scf/B), preferably 89 to

890 nB/nB (500 to 5000 scf/B). [0028] Oxygenates used

tq sel ec |veI actlv he de X|n catal yst are
Caé?cigatrﬁl'ey 82—355 Qujfa?(ﬁ] gr uBTHiGd rm andis preferably in the
“f‘ﬁé xygenat es) which formvvater under

XI ng conditions. Oxygenates i ncl ude

carboxyllc acids, alcohols including polyols, esters,

al dehydes, et hers, ket ones and m xtures thereof, or
[0827]i noDpwaxing xypditione indiidditenspesatuess. ofFfrefne 502d400°C,

prgé%%ﬁ&iifitoi’iﬁa G’ vpier @;fff?;frﬁbégﬁébg'efsmao@@gng 3000

psf) refidab 4 217%335615‘%589% 00T, BSieibabtee
vdé@cggeg ?r @Mbggg;mhf g)ggfefgro;ié@f re*tecg@ ngaﬁal h§8roglH n%%?@’és

rates| fearni 45ctoy1 280 mwém 6(259 db elﬁt)OQ at&B),tprefetatilgI®Pstd 890 m*/m

nt ai n east about 100 wppm neasured as oxygen,
(5§ g Opéﬁ%/Ba oxygenate, preferably at |east about

400 wppm rreasured as oxygen, of at |east one
oxygenat e. Anounts of oxygenates greater than 10000

m
O er cory ryesed Lo HISATIRRY B0UE ModVaNiRg Shialyale

orghric} ok pgemryutaining compbunds @rgmggygérmt@mlheh form water
nmeasur.ed, by _instrumental nethods such as neutron

unger Nérqdﬁwaa%w 9§n@1t1@m cRxyggnates incidsi ¢rsboxylicadidgh

Al R B S n e SRR efhsfy, Balenas and PR ppes
O R A g
a]coﬁale,rcsdelspahbtsoﬁmknayboxyhc a01ds especially alcohols. The organo
moieties contain at least 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).

[0029] The feed used to selectively activate (selectivate) the catalyst
contains at least about 100 wppm, measured as oxygen, of at least one
oxygenate, preferably at least about 400 wppm, measured as oxygen, of at least
one oxygenate. Amounts of oxygenates greater than 10000 wppm may be used
if desired as such amounts will not adversely affect the dewaxing process or
products. The total oxygen content of an oxygenate can be measured by
instrumental methods such as neutron activation analysis which may be
combined with high resolution proton nuclear magnetic resonance, gas

chromatography with oxygen flame ionization detector, gas chromatography-



Neutron activation analysis is preferred for |ow
concentrations of oxygenates. Oxygenate contents of

wo e@d®330a6 oxygenate) nay be determ ned by proP@IUS2003/031738
nucl ear magnetic resonance or by GC-Ms. [0030] Various
nmet hods have been proposed for neasuring the
selectivity of dewaxing cajpl ysts. In one nethod
described in J. Catalysis, 1984, 86, 24-31, a
feedstock is catalytically dewaxed over the zeolite
whose selectivity is determned at various reaction

Mags CoBetiy(GetYIS) or dpymasteans fgrmpinfeared spectroscopyy.s.
NG AR T B LS e G ettt ongenates.
Ot SOl oGRS R L e Byt by proton
nudeargnsgnett esonancgiordry GEeMScul ar si eve having a

defined crystallite size and pore dianeter by
measuring the isomerization of n-hexadecane under a

hMEN Set. of test onditions. [0P31] In the present .
o it an&dbrs FRYE bestr Brdgpvahia memyting B° SFray of
déPaxihPRafal 4.1 BGhe AEMIY dQErbe® S PAbAbngis) 2988 84, 24-31,

i sonefate Tormed at the target pour poi“nt’ fromthe
feedstocl mpemalytically dowaked dverTthe zeoliteovkos ¥elddbivity is

selectivity as a result of oxygenate treatnent for a
dejerpained ahuarioys teRctpY severiiesdoiaghiene different prasust paur

RO R Y I D
theR'b8 réd WatR4 }'é’f@ﬁeo e QFQE%SP E&élﬁ&@?bM-S%r&%&ﬂ‘gﬁe ge%l/tive

relative % [0032] The selectivity | nprovenen

sefeotwitye iaXli Pacait No. 3,2 8%95 ) &elevtivitylig@hds@ed for a given
illustrated in the hypothetical exanple given in the
mplgcntagisigye having a debned grystalliter m@ar;ﬁ) pbre dismetardiyent

at equi yal.ent pour point fo dewaxi ng a wax eed.
messuHE 8 e eatol Gt e daseep bndereBiey 3¢Yof €5Cat e
cc}g{dti@od@gygenat e). The yield for the exanple is obtained

y adjusting i f WD 2004/ 033094 PCT/ US2003/031738 -12

[0031] 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
result of oxygenate treatment for a given dewaxing catalyst is to isomerize at
least 4 relative % more of the wax component into lube boiling range isomerate
at the pour point target, preferably more than 6 relative %, most preferably

more than 10 relative %.

[0032]  The selectivity improvement for any give dewaxing catalyst may be
calculated as illustrated in the hypothetical example given in the following
chart showing isomerate yield improvement at equivalent pour point for
dewaxing a waxy feed. Catalyst A and Catalyst B (which is Catalyst A treated
with oxygenate). The yield for the example is obtained by adjusting if



necessary dewaxi ng conditions of tenperature and space
velocity to achieve equivalent pour point. Catalyst A
w@2i0al03®v4 B (untreated) (oxygenate treated) RERUS2003/031738
content of feed 90.0 %90.0 % Yield of isonerate 61.0
Ww.%72.0 wt.% at target pour |Isonerate selectivity
56.7 * 68.9 Selectivity ipopyovenent 1.215 **
Rel ative selectivity 21.5 % inprovenment % *
Cal culation: [61.0 - (100 - 90)]/90 = 56.7 [72.0 -(100
- 90)]/90 = 68.9 ** 68,9/56.7 = 1.215; no inprovenent
ngegssisy dewgxingconditions: ofitfrrmp:saturelar@b epage vddocity Riachieve
ny, gi ven catal yst, isonerate yield should
({u(rig%g%/te{w tfﬁ Xﬁ'ncreasi ng wax content of the feed. Thus
feeds wi t h hi gher wax contents, e.g., greater t han 40
. % based on feed referred Hyd o i Shing
[0034] FoIIovmngthC a ’ g step, it %tfsgrredto
hydr of i ni sh t he pr&ﬁ&?@jﬂ&a ul ting ffﬁﬁ%&%&!.&@ﬂ
order to adjust product qualities to desired
Weaparintént afifeeds. Hydr #0.0%hing is a formagossl d
hydrotreating directed to saturating any |ube range
YRIEHF onddtdter €Si dual @ grRitd,cs as wel | as;4 g L eopvi ng
atgglyefﬁ Ogi ni ng heteroat ons and col or bodi es. T e post
145 ng hydrofinishing is usually carried out in
cascade Wi th the dewaxing step. Generally the
Isperate selesyiyy will b¥-é3rried out at te Atures
from about WD 2004/ 033094 PCT/ US2003/031738 -13
Selectivity improvement 1.215 **

Relative selectivity 21.5 9 *k*
improvement %

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

[0033]  For any given catalyst, 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.

Hydrofinishing

[0034] Following the dewaxing step, it is preferred to hydrofinish the
product resulting from dewaxing in order to adjust product qualities to desired
specifications. Hydrofinishing is a form of mild hydrotreating directed to
saturating any lube range olefins and residual aromatics as well as to removing
any remaining heteroatoms and color bodies. The post dewaxing
hydrofinishing is usually carried out in cascade with the dewaxing step.

Generally the hydrofinishing will be carried out at temperatures from about



150C to 350C, preferably 1800C to 250C. Tot al

pressures are typically from 2859 to 20786 kPa (about
wWdao@408303000 psig) . Liquid hourly space vel ocPCT/USR03/031738

typically fromO. 1 to 5 LHSV (hr-1), preferably 0. 5

to 3 hr-1 and hydrogen treat gas rates of from44.5

to 1780 n8/nB (250 to 1000Qys$cfB). [0035]

Hydr of i ni shing catal ysts are those containing Goup 6

netals (based on the | UPAC Periodic Tabl e fornat

vin Lsoups from1 to 18), Goups 8 - 10 netals, and
1§ 6rad Qhafeé@Tablspi el F@éSM-J(ﬁaldMGSM§ are typiatly from
2T AN W aBouf 0 B7 B0 b Do RIS ey o
ty%:'f&'ll@cﬁ‘om-rdlq 10 L YIS/ @ty ! I.%fe?aﬁigyo.%' % he! 8{@:@324}55@ treat

ulk” netal catalysts wherein t anount of
gBrates. shfoomgiehte t 78Bagmd250aatl@0Petsc/BYi t abl e et al
oxi de supports include | ow acidic oxides such as
silica, alumna, silica-alumnas or titania,

10838, FPto BpiaHioi a8 g Hise contal e it ietads (based
ol BRSIUPAE PeFRIERE TABN f%gm’é?hﬁihg @rY)u§§ ﬁ%ﬁgtl to 1§ Groups 8 -
uppor ft . 2ip| CAF

hydr ogenati on function on a porous

16 uepals tarmdeméxtusdsthereof . UBeefarred pivals indludé ¥cleast dneenoble
oxide materials such as alum na, silica, and

metal haying aistrong hydregeratian Swatient especially platining,spaliadium
et AP Bt e 136 Shiete of Soctatsy iy 68 e mrseilaaRuk ©
mﬁ%& QB@?}‘S% whifin 3O4hofntbf %tﬁi@%% %\?\ﬁg%aéer based on

rofi1'ni shing catalyst contarlns

cailgpar Suitable atttalusedd Suppditsdheoluds d6waiidis ostRies subleds kilica,
US Patent No. 5,098,684, 5,227,353, 5,573,657 and
algmina, siliga-alugusay oxkitaniay iprefieratily aluwainai She praferred er s

of t.he.hydraofinjshing step offers a. useful way of

o el O Atprattdy ey Sl Coptasise 4t Teadt one
g T C ;

R A R 1 PG B0 SR GiFFunkhibl b Y RLE, Wor?
Typiexl sMpportahseriplsonciflerinastiphbts baviystallaRoexid irdatiiye

stability, UV light stability, and thermal stability.
swehaasalyming istlica; and bidichyaduminani Eiemetabcpo®at 0f Beoehtalyst is
o c(::r;r és 1g oa?é/a %%Z %8 weight percent for non-noble metals. Noble metals
are usually present in amounts no greater than about 1wt.%. A preferred
hydrofinishing catalyst contains MCM-41 whose preparation and use for
hydrogenation is described in US Patent No. 5,098,684, 5,227,353, 5,573,657

and 5,264,641.

[0036] Control of the reaction parameters of the hydrofinishing step offers a
useful way of varying the stability of the products. The hydrofinishing catalyst
together with temperatures of about 150-350 °C (446°-572°F) will minimize
aromatics. They will also provide products having good oxidative stability,

UV light stability, and thermal stability. Space velocity in the hydrofinisher



-14 also offers a potential for aromatics saturation
control with the |ower space velocities effecting
w@e@ansdovar omat i cs saturation. Catal yst PreparBtT/0820831081738

Process Description [0037] Since normal hydrocarbon
feedst ocks derived from petroleum contain anmounts of

sul fur and nitrogen that argqdetrinmental to dewaxing
catalysts, it is preferred that such feedstocks are
hydrotreated and/or hydrocracked prior to dewaxi ng.

Thus. t he feed_st%ks to the present catalytic dewaxing
als gifersa prientiabfar arematiey satration contreb withahe dowenspagad

N ihants are preferably hydroprocessed
Vaahé““%%%ﬁ%&ﬁ@%?ﬁ’?%ﬁas ?%uralné)ﬁove gaseous sul fur-
and ni trogen-containi ng contam nants such as hydrogen
sul fide and ammoni a. |If hydrocracking is the node of
ChatalystoPrepasation anidProdegsiDesceiptiesi product may be both
stripped and fractionated to isolate specific cuts
for dewaxi ng. The hydroprocessed feedstocks are then
t tQ:the dewaxi.n {e 003 The tal ystg used
10837} e SiboShortl B BTGP el ORL acrdtee o sl
ccf;]][tﬁm a@n&ﬁ{tlélbf St ﬁiﬁfoggﬁ fthat & dHﬁﬁﬁ%ﬁiﬁ‘lstot&‘%%ég@ﬁé on

nmetal - | oading the cafal yst or purchasing t

catalysisystis prefedred thet sheh feedetbckoare hylrotregte@@nd/or
previously, netal |oading can be acconplished by .
hydrperagked prigr thdewapdngxi 'ﬂ@l&:@ﬁiﬁ@@mq}mm the present catalytic

ATEOTE RGeS A cRetaBE s e BRTT siels hortus an gicfogtn
coﬂﬂé&irﬁ%@a&%eﬁ?abl?ﬁ&g[@%ﬂoﬁ‘?&g?ﬁ gﬂcrin %g%@&% gﬁipgiséh b

| oaded catal'yst w

relysireqpraoiysilfige and wittdgbd-containhgy caithimitintosdedithydebgen
contacting the catalyst w th hydr o%en and a
t

b
Slﬂéé@l@ﬂ@@mwlﬁe_(ﬂf hydneceacking isdhagadgefthydroprpcessinig) ghe
h%gg%g%gfp%%%%@%%% gnﬁfrg&%%ltje%dt% isgigte specific

cuts for dewaxing. The hydroprocessed feedstocks are then sent to the

dewaxing step.

[0038]  The catalysts used in the catalytic dewaxing step are usually
purchased from a catalyst manufacturer. The user has the option of metal-
loading the catalyst or purchasing the catalyst in the metal-loaded form. As
noted previously, metal loading can be accomplished by impregnating the
dewaxing catalyst with a decomposable metal salt such as an amine salt, e.g.,
platinum tetramine complex followed by heating. Sulfiding can be
accomplished by treating the metal loaded catalyst with a sulfiding mixture
such as hydrogen/hydrogen sulfide or other sulfiding agent, or by contacting
the catalyst with hydrogen and a feedstock spiked with a sulfiding agent or by

using a feedstock containing organo sulfur compounds.



(00391 In order to selectively activate the dewaxi ng

catal yst, the oxygenate or m xture of oxygenates may
wheooas®es directly to the hydrocarbon feed to PET/US2003/031738

dewaxed. Alternatively, the dewaxing catalyst can be

sel ectively activated and thﬁ— activated catal yst used

in the dewaxi ng process. In {3re forner process, a

hydrocar bon feed containing at | east about 100 wppm

msasured as oxygen, of at |east one oxygenate is

ct 4l otliéihtot RfectovBXddtiFateithel VR
con i tions. Alternatlsgilngl t he deChé%tvvf;xalxng %g[?ggyst gg)rl]genate
@emau&of oxygenatssimay bel adged directly tostheihydroearbenioedrtg be

S A B ooaTels, HEciewaring chiali<: 2e %Eﬁfgiggmcﬁgated and
t 120 t

R Al d ISR ST o o PARGE Bhoets O HBdigr pictens, o

ﬁﬁaxb@a@@aqe@@ b@:‘atairﬁng RElRSEHINE 00 fwpbrh eRda&REd 84 ka@en of

| east about 100 wppm neasured as oxygen, of
atela@tt opg®Xygpuateas eontﬁbedf\mddthm@emlng hetaismtmnder dewaxmg

di f erent fromth drocarbonfeedto be dewa
yaheidewamingcatayst e b%@qie@rvqln activated

Ny e e .

Maﬂﬁgrpb@&s@ sBIfadn PHQCHSES, the a&wbﬁmgg:aidlgm fBated at a
present catal yti c dewaxi ng process

emperatusd gf frohe 120 60nd80iandia hlydeigemeressarel eﬁ&orm 10he
sul fided gor unsulfided formand may be_  reduce

%@Wt&@arw%(ﬂo%p%shmhﬁmeme & Bsfe@fm emtamm legst about
00 el SPEARRAT 8 Crvadh. Br it R o SRRlshall T ferg may be

fHeisdind M?f@rﬁ"ﬁd‘rﬁ tﬁéﬁ?&ﬂo@gr&ﬁ\t REY ¥4 bk %leﬁ»‘a'xl&f Oriud the feed

react or and hydrogen ahd a carrier feedstock

maytedthet bg asaifiediesd oagiemhydrddadbondeed o bedewaxed.| If the feed
preferred that, the carrjer feedstock be simlar to a
15aAseaITigE feady it is prefetred thai the canries bepsy layrdreearben g'uch as product

St educed. sulfide
oS U T PR abie deSEHOEE prirtr A8 B ousty, the
gl A ingt caﬁﬂl\%sf H‘Fag Reusedsh T sMBld¥d 3¢ hhk’lﬁ?@@d B¥rm and may be
contacting Wth a carrier containing at |east one
redpgedat e. The carrier can be either the feedstock to
be dewaxed or sone ot her
[0040]  Catalyst preparation and subsequent dewaxing can be accomplished
in a single reactor or in separate reactors. In a preferred embodiment, a noble
metal loaded ZSM-48 dewaxing catalyst is placed in a reactor and hydrogen
and a carrier feedstock containing sulfiding agent added to the reactor. It is
preferred that the carrier feedstock be similar to a basestock cut expected as a
final product, e.g., a 100N oil. The catalyst is reduced, sulfided or both
reduced and sulfided. The reduced and/or sulfided catalyst can then be
selectively activated by contacting with a carrier containing at least one

oxygenate. The carrier can be either the feedstock to be dewaxed or some other

hydrocarbon feedstock such as the carrier used to sulfide the catalyst.



hydr ocar bon feedstock such as the carrier used to
sul fide the catal yst. WD 2004/ 033094 PCT/ US2003/ 031738
WO 1®4f08044] Once the catal yst has been sel ect i R€I/¥S2003/031738
activated with oxygenate(s), the feedstock to be
dewaxed is added to the reactor and dewaxi ng takes
pl ace under conditions detiged above. Further
oxygenate treatnment nmay be added as needed to
mai ntai n catalyst activity. [0042] The product from
catal ytic dewaxi ng may be sent to hydrofinishing in a
separate reactor w thout any intervening

yHeENg ol . er..to
RS B s BASE BEce L0 TLARBA it Brgmenets
the feedsteck to be dewarel isi2ad8d 16 tHe RREOY afill ABwaxing takes place
I;%grofl nishing is done in the presence of hydrogen

u candijipng fdefinstliabgve.aFaithert oxygeaateytreaiient siaiybg added as
reacti on.conditi ons are noted herei nbefore.
n?ﬂg‘ﬂﬁ&?ﬂﬁ‘%ﬁ“hﬁaﬁa staeYity-t o renove col or bodi es,
enhance stability and inprove toxicol ogi cal
properties. [0043] The hydrofini shed product is then

[00azict | AMRtsddther froml citAlyHe dbwading! Ry be Bkt tBr}gQHGﬁﬁshing
. The individual cuts of Tubricants products ar
Ing sepacate veacier witheetamcintereningetisenggg@nenty Directnchscade

G o Il requirenents. These oup .classifications
ﬁa@f{)"ﬁ%&% tQ glé{éf(ﬁfmﬁlm 7pEstered %‘@tarv@ll@ﬂ&th?} gxpense énvolved
APl 34:4: ks have a_sat,urates
in{dfddisioht sypEBen, B TETRIng 3 ofle T8 I ReiGnes of
hytitbgé®hfd hdrOiR3hite. & : i iti
y g hid n et Cﬁﬁyﬁl TR b hirle1RAcioh Bifiditions
arcampied berenttefare. Gl pdrofinishies satsefilto remoep coldrdodidze
r;ﬂ%‘i S egater than 120. ,[Q044]_.  The foll owi ng
eriAce stepHitygnddmpsres tagicelogical prapsrtist ust rat e t he

subj ect invention. WO 2004/ 033094 PCT/ US2003/ 031738
-17- EXAMPLES

[0043]  The hydrofinished product is then fractionated to isolate desired
lubricant products. The individual cuts of lubricants products are attractive as
basestocks for meeting Group II and Group III requirements. These Group
| classifications are those used by the American Petroleum Institute (API). API
Group II basestocks have a saturates content of 90 wt.% or greater, a sulfur
content of not more than 0.03 wt.% and a VI greater than 80 but less than 120.
API Group III basestocks have the same requirements as Group II basestocks

except that the VI is greater than 120.

[0044]  The following non-limiting examples will serve to illustrate the

subject invention.



Exanple 1 [0045] This exanple denonstrates slack wax
i sonerates yield credit sustained by ZSM 48 cat al yst
W@ ed0emBiovat i on usi ng an oxygenate contai ned fePeTissmok031738
The selectivation was carried out on a dried and
reduced 0.6% Pt/ZSM 48 bound with 35 wt. % al um na.
The reference commercial Z5\448 catalyst, 0.6%
Pt/ZSM 48/ 35 wt. % alum na in netal oxide form was
dried at 180C under 200 psig flow ng nitrogen

Sressure for 3 hours. The catal yst was then reduced
E nder 200 psig flow ng hydrogen for 4 hours to

Egrodgci the dried and reduced catal yst (Cat-A).

ture was then reduced to 150C and hydrotreated
150N sl ack wax (table 1) was cut into the unit. [0046]
ZSM 48 sel ectivation (Cat-B) was perforned on a

[0045}uc e Thiséxdryple deni@istrlestiiadkl WaL SsoniErattl yould Predie
h%;g;otreat ed 150N sl ack wax containing between 1000
Sug

@bbp Z5dh4B casalysteseleativatipn using amox ygenateatontained
I IS, he. I ti ti. i ed t. at  332C
fefigerk s e g B URR P PR QiR & drtsdmoieduCed 0 5%
PU/2SRILL8 'BBHAd Hith 35 At YeSiTmRE G'he rafcfondd &'ﬁ?ﬁx@fci?l ZSM-48
reactors Wi th appropriate hi gh pressure connectors

catglyst, 036% Pe/Z8NIe4B/B5 twWt. B alemixia imathatay 5kideoshl dasideieBat
eval uated and 2 cc inert. The catal yst | oaded reactors

130°€ undes 200 psig flawiing nitrogeadyressums ferd hownsp&hetcatalyst was
d: bat.h ' ' | ectrjcal t f
R it e 2804 inder 200 piiaiiovane Tudiagen tard Rours to produce
. . t .
BRSBTS ol LR LA P
aritbliydratresbed 150N slaek axqfable d) #as lcut RID SRt es from

150C to 350C. [0048] Under steady state conditions
liquid feed (hydrotreated 150 N slack wax) and

eou ig rity hydrogen (>99 yol.% H2) are pu d
(OB N belonttresot CRER sesmcepsmieshon 4 redpioeatalyst
t LUl I ..

((féhﬁb@e%ya grn%%gs%g gﬁelﬂsxgcll}?lgg ggaﬁo%%‘ﬁedofs‘tﬁ‘r' GlacR'Wax containing
between 1000 and 3000 ppm O, as measured by Neutron Activation Analysis.
The selectivation was carried out at 332°C under 1000 psig hydrogen pressure

to produce Cat-B.

[0047]  Four 316 stainless steel, 3/8" diameter reactors with appropriate high
pressure connectors were each charged with 8 cc of catalyst material to be
evaluated and 2 cc inert. The catalyst loaded reactors are immersed in a fluid
bed, constant temperature sand-bath equipped with electrical heaters for
temperature control. Appropriate mechanical connections were installed to
allow reactor operation at nominal pressure of 1000 psig (6.89 MPa) and

nominal drying, reduction and test temperatures from 150°C to 350°C.

[0048]  Under steady state conditions liquid feed (hydrotreated 150 N slack
wax) and gaseous high purity hydrogen (>99 vol.% H,) are pumped over the



and sanpl ed periodically. Aiquots of |iquid product
and liquid feed are analyzed for conposition and

WO @kios3094 [ 0049] Operating conditions were setPtDUSBALN31738
1.0 h-'" Liquid Hourly Space Velocity (LHSV), and 1000
psi g Hydrogen. The hydrotreated 150N slack wax liquid
feed is described in Tabl e-1g- [ 0050] Cat al yst
i sonerate selectivity is assessed by cal cul ating
cracking. Cracking is calcul ated neasuring gas and

B b i bt e e by e opormmrized
- A g . N. Kk
R YeHbai AP AT ol A SR nd T R 5™
arebyear foR gopipdkilionf arldsquatitpt € (370C plus) at
equi val ent pour. Pour points are determ ned by

standard ASTMtest (D 97). The branched chain
roperties of isomerate was checked using NVR (nucl ear

[098%h e {Peraing, copditions, were sitde Py 2clar b8rh 1biquiskHourly Space

VERRT CEESV 30l 20001k Aardleh the hlaRisaled L3N el wex
1\l des BB PFaBN D2270- 91) using a Houi || on

Aut omat ed Visconeter wth a repeatability of 0.5%
Table 1 Hydrotreated 150N Sl ack Wax Conposition G ade

SN I I R
C?a%%i{goé?bg%%lﬁg%é%ggﬁ/g %%& 438 liqilild9 e fTRRhE czomcf)ict:s_iifli)‘onceisI 70°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).
The branched chain properties of isomerate was checked using NMR (nuclear
magnetic resonance, particularly carbon 13 NMR). Isomerate quality such as
viscosity and viscosity index was also measured or calculated using standard
ASTM tests (D445-94 and D2270-91) using a Houillon Automated Viscometer
with a repeatability of 0.5%.

Table 1
Hydrotreated 150N Slack Wax Composition

Grade 150N
Sulfur (wppm) <2
Viscosity @ 100°C (cSt) 3.601
Wax content (Wt.%) 95.6
Oil in wax (Wt.%) 4.6




Treat ment Reduced Reduced + [0] treated Days on Q|
58 29 Tenperature ('C) 332 332 370+C Yield (WM. %
W®12009/03890 Selectivity | nprovenent (% Base +PQI/US2003/031738
370+C I sonerate K. Viscosity @OC (cSt) 12.380 13.341
370+C I sonmerate K Viscosity @O00C (cSt) 3.262 3.501
370+C I sonerate Viscosity Lmgex 137 148 370+C
| somerate Pour Point (C) -20 -16 [00511 Data reported
in table 2 show about a 10 wt.%yvyield credit (adjusted
to the sanme pour point) for the oxygenate sel ectivated
catalyst. The error limts for yield and pour points
are 1 and 3, respectivwe correction for vyield
based on pour point is O. or each degree C change
in pour point. Furthernore, product quality is also
i nproved with about a 10 VI inprovenent. The enhanced

product quality can also be seen iin GateAVl| prop€at-Bes
t 100C (13. 5 ¢cSt)

Treptment eat ure of high VI at vi scodiRgducedi|ndiReduced +dfO]

the unusually high quality of the[present | produmdated
Day§0hZJilVVax isonmerate selectivity ils dsginegd as : 29

370C+ yield (% - Feed qil content] (% Selectivity =
Tempecathm( Gbnt ent (% WO 2004/ 033094 PG2/ U$2003/ 06238

Sel-eetiyty—trproverent—s—deftnedag—

37@(’3[@ ¢ ]\‘ila(t‘"@(yi:at alyst Selectivity| 619 73.9
Selectivity Improvement (%) Base +21
370+°C Isomerate K. Viscosity @40°C (cSt) 12.380 13.341
370+°C Isomerate K. Viscosity @100°C (cSt) 3.262 3.501
370+°C Isomerate Viscosity Index 137 148
370+°C Isomerate Pour Point (°C) -20 -16

[0051]  Data reported in table 2 show about a 10 wt.% yield credit (adjusted
to the same pour point) for the oxygenate selectivated catalyst. The error limits
for yield and pour points are *+ 1 and + 3, respectively. The correction for
yield based on pour point is 0.55 % for each degree C change in pour point.
Furthermore, product 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.

[0052] Wax isomerate selectivity is defined as :

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

Selectivity =




Selectivity I nprovenent = Base Catal yst Selectivity
Cal cul ation exanple fromex. 1 (73.9 - 4.6) / 95.4
w©®200203384 ectivity I nmprovenent = (61.9 - 4.6) PGI/AS2003/031738
0.600 = 1.21 or 21% over base case [/ Exanple 2 100531
Thi s exanpl e conpares isonerate selectivity of ex-situ
sulfided (Cat-C) and in-sipg. sulfided (Cat-D) ZSM 48
to that of the reduced catalyst (Cat-A). This exanple
al so denonstrates yield advantage by oxygenate treat
of the ex-situ sulfided catalyst (Cat-E). [00541 All
catal ysts were dried foll owi ng the sane procedure
Selestyity, baprovemspaigpodefinedas or to any treatnent. (a)
Cat-C was pre-sulfided ex-situ by using a 400 ppm H2S

contai ning hydr gg‘g{ rg { C was | oaded,
Sl g' I véﬁ&'h{ dggg& vgt 1 §§elec vl prior to
pr oceSS| ng hydr ot rBase CatalygOpleativiick wax. (b) Cat-D was
dried under nitrogen, then sulfided in-situ in the
reactor unit at 100 psig pressure and 200C for 48
usi.n ked |somsr ate containing 400 ppm
Cg@ﬁzﬁpne [?pﬁ% ﬁisulflde (c) Cat-E was prepared
in-situin the reactor by treating the pre-sulfided
Sq(lmcat ? W th a spiked.6)305®r at e gcret ai ni ng 1000 ppm
trgydmprovemedet a el ®ct i yat Fon.2las 2t%oydr e case
out at 100 psig ggiegsu&é%@ooc P§¥@48 hours. WO
2004/ 033094 PCT/ US2003/ 031738 -21 Table 3 Cat-A Cat-C
Cat-D Cat-E Treatnent Reduced Ex-situ In-situ Cat-C

Example 2

[0053]  This example compares isomerate selectivity of ex-situ sulfided
(Cat-C) and in-situ sulfided (Cat-D) ZSM-48 to that of the reduced catalyst
(Cat-A). This example also demonstrates yield advantage by oxygenate treat of
the ex-situ sulfided catalyst (Cat-E).

[0054]  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.



sulfided sulfided with [0] treat Days on Gl 58 8 8 8
Tenperature C 332 329 329 329 370+C Yield (Ww.% 61.9
W®12009/083090 73.7 Selectivity |Inprovenent % BaseCDUS2003/631738
+20.5 370+C Isonerate K Viscosity 13.28 12.785
12.859 12.858 40C (cSt) 370+C Isonerate K. Viscosity
3.262 3.371 3.354 3.446 109 cSt 370+C | sonerate
Viscosity 137 143 138 153 | ndex 370+C I sonerate Pour
Point -20 -19 -20 -17 C) [0055] Data reported in
table 3 show activity and sg ectivity equival ency
bet ween ex-situ (Cat-C situ (Cat-D) sulfided
catal ysts. Furthernore, no vyield advantage. is
observed over the |ined-out reduced catal yst (Cat-A).
Thi s exanpl e al so shows tt@gt_gxygmle etggb VAl cQ{E

of the ex-situ sulfided| catal ys (Cat - produces a
nnnnn 10 ik / al d r\rar*li t

D1 S ecttve—catatyst W -6 ea—+
TRRRIMERL nt r oat ed cat al y@ ‘{C t Sl?i;lt\txaﬁl%ﬁ’éu?, [‘5@5@%)
This exanpl e shows the i|mpact on ssidfided | sulfidedy with [O]
treatnent with other pqlar congound su¢h as nilttteagen.
DagsSéh Git - F was preparqd isgsitfu pg_tr(=at|g1g tlhe g
L b o crodon 22 1 bug Do et -oknd 329
_%zq_aﬁlytlel "3 80k, 033004 1Ol s mﬁ)‘?w 23 130 o] 737
Selectivity Improvement (%) Base -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
(Y]

[0055] 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

[0056]  This example shows the impact on selectivity by treatment with

other polar compound such as nitrogen.

[0057]  Cat-F was prepared in-situ by treating the pre-sulfided (Cat-C) with a

spiked isomerate containing 20 ppm nitrogen as n-butylamine. The catalyst



treatment with n-butylam ne was carried out at 100
psig pressure, 200C for 48 hours. Table 4 Cat-C Cat-E
W@21048330%¢ eat nrent Ex-situ Cat-C with Cat-C w tPCT/US2003/031738
sulfided [0O] treat [N] treat Days on G| 8 8 8
Tenmperature (' Q 329 329 329 370+C Yield (mt.% 61.9
73.7 52.7 Selectivity |Inprazyenent % Base + 20.5 - 16
370+C I sonerate K. Viscosity 12.785 12.858 12.948 40C
(cSt) 370+C Isonmerate K. Viscosity 3.371 3.446 3.390
100C gSt 3L0+§ | somerate Viscosi tg I ndex 143 153 141
trepppep!t patRsoundamig wes paricdgut ag 00 pyig pressurg T C for 48
hdita reported in table 4 denonstrate that treating the
ex-situ sulfided ZSM 48 catalyst with a nitrogen
conpound results in a selectivity debit. This
denonstrates the uni queness of oxygenate over other
pol ar conpounds such as Hableohen conpounds. Exanple 4
[ 00591 This exanpl e denonstrates the inpact of higher
tenperature operation on selectivity on a

sel ectivated catal yst. This gx g tenonstrate
that sel ectivati onyi S reversﬁgﬁg’pafhert}tﬁ#ghfey Cat-F
tenperature operation aslwe as tlhe possibhility tao
Treatentect i vat ed in-situ. WOE208iMM 03308at-C with | Cat-C with
PCT/ US2003/ 031738 -23 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 12.785 12.858 12.948
@40°C (cSt)
370+°C Isomerate K. Viscosity 3.371 3.446 3.390
@100°C (cSt)
370+°C Isomerate Viscosity Index 143 153 141
370+°C Isomerate Pour Point (°C) -19 -17 -17

[0058]  Data reported in table 4 demonstrate that treating the ex-situ sulfided
ZSM-48 catalyst with a nitrogen compound results in a selectivity debit. This
demonstrates the uniqueness of oxygenate over other polar compounds such as

nitrogen compounds.

Example 4

[0059]  This example demonstrates the impact of higher temperature
operation on selectivity on a selectivated catalyst. This example also
demonstrates that selectivation is reversible after a higher temperature

operation as well as the possibility to re-selectivated in-situ.



[0060] The ex-situ sulfided catalyst (Cat-C) was

| oaded and dried according to the procedure described
WO pooax3gopd e 1. [ 0061] As shown in the Figure: PCBUSZE3/031738

1, the catalyst was |ined-out with an oxygenate free

hydrotreated 150N slack wax. * Stage 2, the catal yst

was then treated with the ox3dized hydrotreated 150N

sl ack wax feedstock described in exanple 1 containing

bet ween 1000 and 3000 ppm oxygen (as oxygenate).

Af t er age 2, the unit was washed using a nedicinal
(OQ6e diere-sity SulBided satabyst 40 B0y 98 Joadecncbaticdebording

' t Sy erature was then increased

to?%lg%gé)éé%@ﬁ%ég&\ﬁf?l%figh%?‘%mﬁengooo psi g pressure and

mai nt ai ned at 350C for 36 hours. After the 36 hours

hol d, the tenperature was reduced to the operating
[006hper Xsshovai iB@REighte: s operati on was al so conduct ed
*:ander white oil.. * Stage 3, after the higher

tagsch. dhe catalyst Magdined-quw avithian pygemitel fige hydrotrpatesk1 SON
IR ,Qxygenat e free hydrotreated 150N sl ack wax used

I'h staa‘ge 1. At the end of stage 3, the catal yst was

* Sxse dhd BathliRt Wesdh&tHeedrat ARt Gddizta Fi%ygﬁtt?éa'fed'%N

feedstock described 1 n exanple 1 contai ni et ween
slaclo@ax feedss@dlOdgxeribed gy exahple htomahihg betwieetday00 dhd 3000
Stage 4, after the _higher tenperature treatnment, was
PRRPxyEen {25 exyaeNatddng the same oxygenate free

NS T s oS8 Sy i remove
SIS YA SO T St 3 98 e
to[ 3IH0°Oraader Tahiire oil w2000 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 was 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 stage 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.

* Stage 4, after the higher temperature treatment, was run for 10 days using the

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



Days on Ol 8 14 38 49 Tenperature C 329 325 328 328
370+C Yield (w\t.% 61.9 73.0 67.7 72.7 Selectivity

WO pgro33®oent % Base + 19 + 10 + 19 370+C | SONRCHUS2063/031738
12. 785 13.798 13.695 12.814 Viscosity 40C (cSt) 370+C
I sonerate K. 3.371 3.571 3.515 3.393 Viscosity 100C
cSt 370+C | sonerate Viscosigg. 143 147 141 145 | ndex
370+C I sonerate Pour -19 -19 -23 -19 Point C 370+C
| sonerate Viscosity 143 147 141 145 |ndex 370+C
| somerate Pour -19 -19 -23 -19 Point C) [0062] Data
intable 5 and the Fi gureI.EbJﬁﬁ]strate: - a parti al
| oss of the yield credit _after higher tenperature

Lr e?t ment | (SE _age+ 3’4" ver smgﬁ a 1859@@ 4
tWHEﬁ%‘t ed contai ni ng 81 g s Stagge
3). Exanple 5 [0063] |TeulEdedq tdfter [O]
the yield benefit froman oxydenateat tredlemgnt ¢antreat
Bh§SoROinChT eved WiTh Jan gror pholss TEWKT ngg car sl ySio
Temperatura (°C) « |~ 0oq4UUH)ge 90 357529 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)

370+°C Isomerate Viscosity 143 147 141 145
Index

370+°C Isomerate Pour -19 -19 -23 -19
Point (°C)

[0062] 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 S

[0063] This Example demonstrates that the yield benefit from an oxygenate

treatment can also be achieved with an amorphous dewaxing catalyst.



[ 00641 A 600N sl ack wax was hydrotreated and then
exposed to air while still hot, and therefore subject

wo 000ax33at i on. A cl ean feed was produced i n anpCT/US2003/031738
integrated unit where the hydrotreated sl ack wax was
directly fed to the hydrodewaxing catalyst w thout
bei ng exposed to hot air or25mwisture. The
hydr odewaxi ng cat al yst was an anor phous catal yst, 0.9
w.%Pt onallw.% fluorided alumna. [0065] The

OBFTEL AR R e ol 0 it
588, et i OB, RS F e

infeppatel amdt whevexhe hydedtdayead slhéls wak mpasodiesttlyi felddo when
dewaxi ng occurs in the presence of feed containing
hysrpdewaxiag catatystovithogivmg expusedtobet 818 o7 sgistups- The
ALMS: 1. A process for sel ectivel tivating a
hylaaevignE sulySvana phetphos sty GRS ARE S 841 w%
fl Hecf‘é(lmrﬁﬁ?.r bon feed which conprises: contacting the
ewaxl ng catalyst with a carrier feed containing at
| east one oxygenate at a tenperature of from 120 to
400C, a hydrogen pressure of from 101 to 20786 kPa.
[0965]The Theaesualts ae shosiminiTatlebei n t he dewaxi ng
catal yst contains at |east one nol ecul ar sieve
containing at | east one 10 or 12 ring channel.

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

* GCD = gas chromatographic distillation

[0066] The data in Table 6 show that an amorphous dewaxing catalyst has
improved yield when dewaxing occurs in the presence of feed containing

oxygenates.



3. The process of any of the preceding clains wherein
the nolecular sieve is at |east one of ZSM5, ZSM 11,
WQBWHABR09ZSM 23, ZSM 35, ZSM 48, ZSM 57, ferrperusm®p3/031738

EU-1, NU-87, ECR-42, SAPO 11, SAPO-41, |1 TQ 13 or

MCM 71. 4. The process of any of the preceding clains
wherein the nol ecul ar sieuggis at | east one of
zeolite beta, ZSM 12, MCM 68, SAPO- 5, SAPO 3 1,

MAPO- 36, ZSM 18, offretite, nordenite or faujasite. 5.
QM&OC%S of any of the preceding clainms wherein the

far sieve is ZSM48. 6. The process of any of

the preceding clainms wherein the oxygenate is at

| east one al cohol, carboxylic acid, ester, aldehyde,
ket one or A grobeds. fo?selEBﬁvélz%ﬁﬁ&lrfgaﬂ@%aﬁfngtcﬁ?al st for the
precedl ng cl ains whereint oxygenat e i s wat ?, \%)

catalytic e 3eeingof 2 wEREUs/dIedArBen fecdlwBich Koenmises e ontakting

n of , the eced| ng cl ai wherei n the anount of
SERE SRl ¥ i paTger ?%éopqnéalatng 2derst gpeoygomtc at a

?’ﬂ%%recéﬁﬁﬁépé 710 BT X ibrod T RRRERT om0 48 pfase

kP@x contai ni ng hydrocar bon feed. 10. The process of
any of the preceding clains wherein the dewaxing
catal yst is sulfi ded reduced, or sulfided and

reduged. The cess of any of the precedi
cl ai vvhi%%? EWH%l lhyherein thedewadang §af@1wgtcantams at

legg’tﬁin%%ﬁﬁget%?ﬂ%iS@@vﬁ%@?@%*nngiﬁée%E?QP 185 T SR "

conmponent is at |east one Goup 9 or 10 noble netal.

3. The process of any of the preceding claims wherein the molecular
sieve is at least one of ZSM-5, ZSM-11, ZSM-22, ZSM-23, ZSM-35, ZSM-48,
ZSM-57, ferrierite, EU-1, NU-87, ECR-42, SAPQ-11, SAPO-41, ITQ-13 or
MCM-71.

4. The process of any of the preceding claims 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 faujasite.

5. The process of any of the preceding claims wherein the molecular
sieve 1s ZSM-48.

6. The process of any of the preceding claims wherein the
oxygenate is at least one alcohol, carboxylic acid, ester, aldehyde, ketone or

ether.

7. The process of any of the preceding claims wherein the

oXygenate is water.



13. The selectively activated catal yst made by the
process of claiml.
WO 2004/033094 PCT/US2003/031738
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8. The process of any of the preceding claims wherein the amount
of oxygenate in the carrier feed is at least about 100 wppm, measured as

oxygen.

9. The process of any of the preceding claims wherein the carrier

feed is the wax containing hydrocarbon feed.

10.  The process of any of the preceding claims wherein the dewaxing

catalyst is sulfided, reduced, or sulfided and reduced.

11.  The process of any of the preceding claims wherein the dewaxing

catalyst bears a metal hydrogenation component.

12.  The process of any of the preceding claims wherein the metal

hydrogenation component is at least one Group 9 or 10 noble metal.

13.  The selectively activated catalyst made by the process of claim 1.



