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PRETREATMENT FI ELD OF THE | NVENTI ON [ 00011 This invention rel at esy 1R 07
catal yst for a wax dewaxing process. More particularly, dewaxing catalyst
is prepared by treatnent with an oxygenat e. The catal yst can be used in the
dewaxi ng of lubricant oil fractions containing waxy hydrocarbons to inprove
| sonerate yield and quality. BACKGROUND OF THE | NVENTI ON [ 00021

Hi storically, lubricant oil basestocks were prepared by a sol vent

extraction process in which a cut froma vacuumdistillation unit is solvent

extracted to producCATAAIYSTHOR WAX ISOMERATE YgEBI.Pn extract rich in
aronmati cs. TheE%@ﬁgemﬁbﬂ@WE@?mﬁ P%s basest ock

gquality issues . [ nt dewaxi ng
process to neet increased demands placed on basestock quality is |[imted

since inprovenents in properties such as pour point canme at the expense of
basestocE&E&ﬂlﬂﬂﬁ&ﬁﬂ%ﬂﬂ!@ﬁilﬂ@ﬂhxing process i s designed to separate wax
frombase oil thereby elimnating the highest VI conponents of the waxy
feed. Thus in order to achieve the target pour point, high VI conponents

are re t he - L aner | i [ : ' met hod for
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dewaxi ng Meye b@;@qm@lcﬂemfhg}mﬁw is‘iﬂéﬁﬁ&b&%%ﬁﬁ@hﬁﬁﬁh afydrocracking or
hydr oi someri zati on. The dewaxi ng “catal ysts ich function by hydrocracking
gener al | yoxygenbte. i Theoeatalysoein e esaikin thbidetazing afiubricait! oil fractions ower t han
sol vent dewaxi ng. Dewaxing catal ysts 2 8 MAR 2007 . WO 2004/ 033094

PCT/_ US20(migpiriggwaxy hydrocarbons to improve isomerate yield and quality.

BACKGROUND OF THE INVENTION

[0002] Historically, lubricant oil basestocks were prepared by a solvent
extraction process 1n which a cut from a vacuum distillation unit is solvent
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



-2 with an isonerization function can convert wax in feed to isonerate
boosting vyield and VI over solvent dewaxing to the sane ta?(gﬂt‘\ ﬂ r point.
Dewaxi ng __cat al }/st s which function by hydroi soneri zati og) tTa!S 5 gﬁghai n
waxy paral' Pii&Y033% i sonerize themto branched chain spe&'éSREIHY
desirable |l ow tenperature and volatility properties. Under actual operating
conditions, it is not expected that a dewaxing catalyst will function
exclusively by either node of dewaxi ng2- [0004] Dewaxing catalysts with a
hydr oi someri zati on function are generally intolerant of heteroatom

contam nants, and typically enploy a hydrotreating step before dewaxing in

order to . : ] . fe S.such contam nants
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20786 kPa. [00071 A further enbodinent relates to a process for selectively
activating a dewaxing catalyst for the catalytic dewaxing of a wax
cont ai ni ng0MMdir ocRewaNing yatsi with adiydroisemenizatiom turictigntane gdeevaliyng
catal yst which conft ains at least 2 8 I\/AI% 2007 WO 2004/ 033094 |
PCT/ USZOOSWG?FI?@BO hegeroatom contaminants, and typically employ a hydrotreating

step before dewaxing in order to remove heteroatom contaminants from the

feed as such contaminants result in accelerated catalyst deactivation.

{0005]  Although dewaxing catalysts with an 1somerization function are well
known in the art, there is still a need for catalysts, which result in better yields
and product qualities by mimimizing hydrocracking.

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



one nol ecul ar sieve containing at |east one 10 or 12 channel with a carrier
feed containing at |east about 100 wppm of oxygenate, neaggf@&qgﬁ oxygen,
at a tenperature of from20 to 400C and a hydrogen pressur Ln1101 to
20786 kPwO 1000a@B194AN0t her enbodi ment relates to a procasI/EsWIEBIBEL i vel vy
activating a dewaxing catalyst for the catal ytic dewaxi ng of a wax
cont ai ni ng hydrocarbon feed which conprises: contacting the dewaxing

catal yst which contains at |east one_gplecular sieve containing at |east
one 10 or 12 channel with a caner feed containing at |east about 100 wppm
measured as oxygen, of an oxygenate which is at |east one al cohol,
carboxylic acid, ester, aldehyde, ketone or ether at _ a tenperature of from
20 to 400@TETROlECRIan sisyecoptaiBng as least pRoAD 0o 12ichanngrgihiamamrienfedl Stil |

anot her e |- nent | ates t rocess faor selectivel activating a

v ng. CRNPTER 3t igasF hESut foyBpR S Srvethaomeasiagd s rdarm A

hydr ocar bgambegtuety P AP | vm t al whi ch
cont ai ns at Itpeast orgponrgl eClﬂ ar gi%@gg E%‘#’tog?% ﬁ%sg‘t% ea@'?' gﬂet%l%@t)grﬁ 12
channel \Rah a carrier feed containing at |east about 100 wppm neasured as

oxygen of an oxygenate which is water at a tenperature of from20 to 400C
and a hydrogen pressure of from 101 to 20786 kPa. [00101 The catal yst for

t he dewaxi f X- cont ai,ni feeds is selectiyel actjvated by oxygenate
t r eat ment [ﬁﬂ‘lﬁt h%@ﬁ%mﬁgﬁ& 1"'3%‘?%5? EIB\V%?ané“ %!ftcé'l"ﬁ "‘iM’f'é‘H“ééed in a
dewaxi ng ﬁ%%‘? i | . ol yi el d,
Vi scosi tyl,CH ow %Erfgg at ﬁorretﬂf)fgé%ﬁ*ﬁ %éyléi{]lagwhconp%@ggmﬁog gg%%ﬁg& I vat ed
catal yst . fed@wHith eSAprivR: 2MAART0RE RRWEKISB2MANOBIERR cordainBR felst
DESCRI PTI ON OF THE W NG

one molecular sieve containing at least one 10 or 12 channel with a camer feed

containing at least about 100 wppm, measured as oxygen, of an oxygenate
which is 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.

[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

C 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 propertics and VI compared to a

non-activated catalyst.



[ 00111 The Figure is a graph show ng a conparison of the effect of
oxygenate treatnent versus no oxygenate on a hydrotreated SI?EE' m

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Feedst ocks 100121 Thel¥ 880dWck used
in the pre©984/@Bodhe i nvention are wax- containi ng feed®CT/HRAOBEHIFIS n t he

| ubricating oil range, typically having a 10% distillation point greater

t han 650F (343C), neasured by ASTM D 86 or ASTM 2887, and are derived from
m neral or synthetic sources. The wax -4content of the feedstock is at |east
about 15 wt.% based on feedstock and can range up to 100 w. % wax. The wax
content of a feed may be determ ned by nuclear nmagnetic resonance

spect roscqpy 229 t|ve ndM methods (ASTM D3238) or by
sol vent e SERRCIS 300 e A% a\py be derived froma nunber of
sour ces such as oils derived from sol vent refining processes such as
raffinates, partially solvent dewaxed oils, deasphal ted oils, distillates,
vacuum ga 0911' S, ThkE; 5@l | the |ike, and
Fi scher - T?opsc!h waxes. g%?éf grérrgdh?iég\g?gé?g&? V\gt;(tgg éfger?ge i scher-Tropsch
waxes. Sl apfygenatedreatment/yérsud hy odggenatel oﬁmdmdrbvdatedarahnméyeeds by sol vent
or propane dewaxi ng. Slack waxes contain sone residual oil and are
typically deoil ed. Foots oils are derived fromdeoil ed sl ack waxes.

Fi scher-Tr A . Tropsch synthetic process
such as th@ ; Sﬂ!&ﬁ@fﬁﬁm wel | as other G oups 8,
9 or 10 netal sulflde catalysts for use in carbon nonoxi de hydrogenation. 2
8 MAR 2007 WD 2004/ 033094 PCT/ US2003/031738 -5- 100131 Feedstocks nmay have
hi gh cont eiéedstdekisi t r ogen- and sul fur- containing contam nants. M neral
based feedstocks nay contain fromO up to 0.2 wt.% of nitrogen, based on
feed and fromO up to 3.0 w. % of sulfur, based -

[0012]  The feedstock used in the process of the invention are wax-
containing feeds that boil in the lubricating oil range, typically having a 10%
distillation point greater than 650°F (343°C), measured by ASTM D 86 or
ASTM 2887, and 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) 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,



on feed can be processed in the present process. The m ni num sul fur content
of synthetic feedstocks based on Fi scher-Tropsch waxes prepaf§® @?h g iron
or other Goups 8, 9 or 10 netal sulfide based catalysts is"a é .5 ppnmw,
based onW@ddsoBerds having a hi gh wax content typical | BCHESWOHIIRS
viscosity indexes of up to 200 or nore. Sulfur and nitrogen contents may be
nmeasured by standard ASTM net hods D5453 and D4629, respectively. Feedstock
Hydr opr ocessi ng [ 0014] Feedst ocks havi4sg hi gh contents of nitrogen- and

sul fur-containing contam nants are preferably hydroprocessed prior to
dewaxi ng. Hydroprocessing may be by hydrotreating or hydrocracking. [0015]

For hydrot I Ng, t atal ysts are thgose effective for hydrotreating such
as cat al yslbgﬁiclont EFﬁﬁli]ﬁa&@%ﬁevﬁglé! contents of nifFogane andsulfuperi odi ¢ Tabl e
format hawy : tOr; - | 8. cand.m xtures
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as oxides or sulfides on refractory nmetal oxide supports. The m xture of
metal s meon fed sahdepreceased istheupreserd padceasat Jhyeshmimbar silfurtdvatanount  of

T 12 Bt e R i Lo
titania, lgury | umi . | wm h
oamma o S GRARS B (e8¢ BRI (5 al B P, WAL B0
ranges frqjp fRlAUIF&kdR Ha®inda &lfl/Wax ReffRAt ﬂwi&hﬁl Migﬁfviscb ity he case of

preferred m xtures of groups 9-10 netal s th “group netal s; the groups

9- 10 net alindexes qfngseriz00 or moreinSslfof arfid nittdgen canfenkd¥nal R m¥Buréd4/ 033094
PC@'/ US2003/ 031738 . -6-_t0 5 wt.% based_on catalyst and the group 6 netals
are prese ystﬁn@afélﬁﬂ%metmd&ﬁ)%ﬁ%amb%zﬁ)@rwtmebums of metals may be

nmeasured by atom c

Feedstock Hydroprocessing

[0014]  Feedstocks having high contents of nitrogen- and sulfur-containing
contaminants are preferably hydroprocessed prior to dewaxing.

Hydroprocessing may be by hydrotreating or hydrocracking.

[0015]  For hydrotreating, the catalysts are those effective for hydrotreating
such as catalysts containing Group 6 metals (based on the [IUPAC Periodic

C_ 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



absor ption spectroscopy, inductively coupled plasna-atomnm c eni ssion
spectronetry or other nethods specified by ASTM for indi vi diafARnithl s.
100161 For hydrocracking, the catalyst may be any catal yst used for

hydr ocr ackOnopn4/0380 cat al ysts typically enpl oy an aci di @CTIE2¢B/096188 si ze
zeolite within the porous support material with an added netal

hydr ogenat i on/ dehydr ogenati on function. The acidic functionality in the
hydrocracki ng catal yst is provided eitqer by a | arge pore, anorphous
material such as alumna, silica-alumna or silica or by a |large pore size
crystalline nmaterial, preferably a |arge pore size alumnosilicate zeolite

such as zeolit Y, ZSM3, ZSM.1 8, ZSM 20 _or zeolite beta. The zeolites
may be us gi“ﬁ'eo/"\);g??‘?iﬁ“ E%ﬁ‘b@h?-'égﬂ theeTeup Srmetalsiate presend imBMEUNty Ok of hi gher
stability t [ radaté o nd cqnseguent .l oss of acidic

functi onaﬁ%&/ga?\agrw{’%‘g ﬂ‘%gﬁ%’éﬁ%e&oqlg? emﬁygjlcaf]%@"ﬁ%q LX&%HT“[Ci ons

encount er ges bhgdpé r | J 3 ed stability
such as the c‘rigtrie egr%lﬁoscggghigﬁgggﬁ]grggga%g?éagz@%Igﬁd.e?%,&feiggg? REX and REY are
pr ef er r edspextromeétry as other methodsabpeeified by A STMbioe indieolduat mét418/SY) and hi gh

silica zeolites such as dealum nized Y or deal um ni zed nordenite.
Hydrotreating and hydrocracking catalysts are comercially available from

catal Y TN 20 e ok SRk TR A RS I B L hude 2
e D" Syl BpRLa) S 458, gl o2 |,
wei ght) . k@@h&Mﬁﬁ@r@b@@@ﬁm@@&dﬁﬁdeﬁapvﬁimqmeﬂmg atures of from 150 to
400C, preferably 200 to 350C, a hydrogen partial pressure of from 1480 to
29786 kPahgd®genationtizhydwogeoatidoseton PEhelsidio fundiciadity ivthe200 to 3000°
Psi ). pr %ggrro%tr)':l\ ﬁg %gtatlj?st J1's3 g?olvié(e%aeighig ytaolaggg 801%? Lr%)o}p}?ofsptggt%ﬁal

such as alumina, silica-alumina or silica or by a large pore size crystalline

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 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.

[0017}  The hydroprocessing catalysts may include a binder such as silica,
silica/alumina or alumina or other metal oxides e.g. magnesia, titania, land 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 t0350°C, a hydrogen partial pressure of from 1480 to 29786 kPa



velocity of fromO0.1 to 10 LHSV, preferably 0.1 to 5 LHSV, and a hydrogen to
feed ratio of from89 to 1780 nB/nB (500 to 10000 scfB), preif@g}?ﬁ” 178 to
890 nB/nB. [0019] Hydrocracki ng conditions include tenperat from 300
to 480C WErafE¥REMMHYy 315 to 425C, a hydrogen partial pr &SUPRBFIATEmM 6996

t 020786 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 ratio of from7178 to 1780 nB/nB8 (1000 to 10000
Scf/B), preferably 356 to 1780 nB8/n8 (2000 to 10,000 ScfB). [0020]
Hydrotreati ng or hydrocracking converts sulfur- and nitrogen- containing
cont am na 0 eQus spgcies 0 sulfjde and anmonia. Since
ni t rogen-@%@q (Eﬁ %@@‘gpﬁgiﬂﬁfﬁﬁaﬁwﬁﬁgc’ﬁéépii‘ﬁ’?&ﬁﬁﬂéo %bég PS8R 8PA°8bl e from

t he st andprej ' Ml ' l st hY i LW, Ltjons are
such st RIS BN KDL SV iTerabl) 61455 PHSV: ol nBRLIL ", T
regard to feed ritiel of fromBY &) V280 @i (i508 10 HO00OBEMBR SrERFakIgNdigito®y® C_ whi ch
are sufficignt to reduce the concentration of nitrogen-containing

cont am nam’émg o acceptable levels will reduce oxygen-containing species to
essentially zero. 100211 Gaseous sul fur- and nitrogen-containing

contam nants such as hydrogen sulfide and ammoni a are preferably separated
fromthe opr . ' St& & RDI r ot her

separ at i o#ﬁyl?lchnlgI ggos%?%el{lﬁg g%@%‘%‘%Eﬁ‘gfe\é\gﬁ#g?ﬁg%sp%éggi ng gases from
liquids. asa°mmef&9my\m%w@@§9Md@h%&@ﬂ%@%&?@%ffm%n 6Ppgaxi ng
Selectivity [0022] The present process for the catal ytic dewaxi ng of waxy
feeds uti Itd 6 kPaEif0yte 3000 isig)apreferabl yatd44at0eb7 3R kRm(15600ito@ 50be
cafalyst with an oxygena

te.
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 10,000 Scf/B).

[0020]  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
contarminants to acceptable levels will reduce oxygen-containing species to

essentially zero.

[0021]  Gaseous sulfur- and nitrogen-contaiﬁing 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.



A preferred dewaxi ng catal yst is one whose node of dewaxing is by

I sonmeri zing wax nol ecules to isonerates with boiling points izgmﬁ 2:q@be
range. 100231 The dewaxi ng catal yst nay be either crystallin anor phous
Cryst al | i@ 2HBi{0830%| s are nol ecul ar sieves that contai n PAT/YS2ASY036RE 10 or
12 ring channel and may be based on alum nosilicates (zeolites), or may be
based on al um nophosphates. Zeolites used for oxygenate treatnent nmay
contain at |east one 10 or 12 channel-8- Exanpl es of such zeolites include
ZSM5, ZSM 11, ZSM 22, ZSM 23, ZSM 35, ZSM 48, ZSM 57, ferrierite, EU 1,
NU-87, ITQ 13, and MCM 7 1. Exanpl es of al um nophosphates contai ni ng at

| east One-&ﬁiﬁ&é@ﬁ&l I nclude ECR-42, SAPO 11 and SAPO 41. Exanpl es of
mol ecul ar == L4 4 ng 12 ring channels include zeolite beta, ZSM 12,
MCM 68 SAPO-5, SAPO 31, MAPO 36, ZSM 18, nordenite, faujasite and
offretite. It should be noted that a dewaxi ng catal yst such as ZSM5 can
have al t ef@s22] deviBbie peesphioprecesscfor ile dathlificl devaa @by Maxpfeedy ddlgfes such as
acidity, metal dispersion and catalyst particle size as noted in US Patent
No. 6, 294 agatlystithat hasibeenlagtivaiedhescentactitestheidotdystrwitibaRaixypgendtenber s

5, 246, 566,, 5, 2f82, 8, 4,975,177, 4,397,827, .4, ?35 747, 5,075, 269, 6, 303,534
and 4, 440 /speienpd dewaxing catalyst isaric; whess pade at dawaxipgdsby265. Mom 71 and

| TQ 13 ar ' ' a1 . 0, 207 _and WO
0078677. ?ﬁ'ﬂﬁ@‘é?ﬂ%ﬁﬁ@@?‘*ﬁﬁ%ﬁ%ﬁ*@\%ﬁhQ%%éwﬁé’%&%ikﬁi?ﬂ special |y
preferred is ZSM48. As used herein, ZSM 48 includes EU-2, EU- 11 and ZBM 30
which are structurally equivalent to ZSM 48. The nol ecul ar sieves are

pr ef er abl {0823}t heThy dewgringf catalysRedy diei either erystatling oi amorphowduri ng the
dewaxi ng step itself or can occur_ ex, situ in another vessel. 2 8 MAR 2807

WO 2004/ 03308talimermatsyialnarganolegulay sigvee shiat captaim Ablessinmll Ay ldang yst s

' ncl ude alcﬂg}lﬂe ’an]:ilnl{z%rr Bg %gsead O altithinosilicates (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 of aluminophosphates containing at least one 10-
ring channel include ECR-42, 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, 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.



silica-alumna, fluorided silica-alumna and silica-alum na doped with G oup
3 netals. Such catalysts are described for exanple in US Patent No.

4,900, 707 and 6,383,366. [0025] The dewaxing catal ysts arfd WiRfitict i onal ,
i.e., thewoaoe/0gaded with a netal hydrogenati on conporREGFUSHMHBHBs at

| east one Group 6 netal, at least one Goup 8 - 10 netal, or m xtures
thereof Preferred netals are G oups 9 -10 netals. Especially preferred are
G oups 9 - 10 noble netals such as Pt .9Pd or mxtures thereof (based on the
| UPAC Periodic Table format having G oups from1l to 18). These netals are

| oaded at the rate of 0.1 to 30 w.% based on catalyst. Catal yst
preparation and netal |oading nethods are described for exanple in US

Pat ent No. 6,294,077, and include for exanple ion exchange and inpregnation

usi ng dec abl . | sphersign t.echhi qu and cat al yst
particle S zgfcon& o| ig‘lr)‘éss@é‘ﬁxrlflg%é&h%sqilgpcg*ﬁeeﬁfl%?’r}&%,%ﬁwma@at al ysts
with smal biu@arznuﬁﬁ@a,sldcai@ac&m@-hlu%aa%g%ﬂidaeélainirgi 8o dﬂmrcﬁﬂmp[ﬁom The
nol ecul ar sieves are typically conposited wth binder terrals "that are
resi st ant megalsi Gucheatdysts areedesantieddyr dreamyip lin 18I Pated e Nod 4)580] 1705

conditions tao forma finished dewaxi ng catal yst or may be binderless (self-
bound). TAR®B ébw6§ateri als are usually inorganic oxides such as silica,

al um na, silica-alum nas, binary conbinations of silicas with other netal

oxi des such as titania, nmagnesia, thoria, zirconia and the like and tertiary

conbi nat i pR@spf tRe aeﬁﬁﬁ?%aﬁlg%ls @pe Biflﬂr}%tfog?all Li[’g.,”lﬁcg%ﬁofdaﬂcﬁgqﬁ 2. hed

silica-alumna nagnesia. The ahbunt 0 cul'ar’ sreve Int

dewaxi ng eoedtall lyydrogenationosoriporient, IWRichds at Rashdne Geoupod aibtal, aPleabtased on
cayal yst. Such catalysts are forned by nmethods such spray drying, extrusion
and t he | pre Gronp &elRmety, or mixmrestherofi\BreftoedosstabareGrouse 8630 031738

10 Al Al T B RS NS TS Yo A S LA, By o
mixtures thereof (based on the [IUPAC 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 using 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.

( [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



sulfided form [00271 Dewaxi ng conditions include tenperatures of from 250 -
400C, preferably 275 to 350C, pressures of from 791 to 207?@ %ﬁalmgloo to
3000 psig), preferably 1480 to 17339 kPa (200 to 2500 psig)y, liquid hourly
space veMEZRWHBBOBY from 0.1 to 10 hf', preferably 0.1 PET/HSHPIOHGEH
hydrogen treat gas rates from45 to 1780 nB/n8 (250 to 10000 scfB),
preferably 89 to 890 nB/nB8 (500 to 5000 scfB). - [00281 Oxygenates used to
selectively activate the dewaxi ng catal@st are organi c, oxygen-containing
conpounds (organo-oxygenates) which formwater under hydrodewaxi ng
conditions. Oxygenates include carboxylic acids, alcohols including

pol yol s, estsars, aldehydes, .eth , Jketon a m Xt ur.es hereof, or an

i norgani c c&%@ééﬁg?ﬁgﬂ#ﬁﬁ i é‘%ﬁﬁﬁﬁ?d WBP%ﬁf‘QB&]ng 1§§’%§f€@%lﬁéﬂ%g}%l s,
esters, etdgfigePfincarboxylic acids, especially alcohols. The organo

noi eties contaln at |east 1 carbon atomand may range up to oxygen contai ned
I n oxidi zed hydrocarbon feeds in the |lube boiling range (343C + as neasured

by ASTM D 86 or ASTM 2887). 100291 The feed used to selectively activate
(sel ecti va082371t he Dewanipg conditionsindude teinyzeratuadsond frdnﬁﬂZSlQapﬁOO‘%l@asur ed as

. of | te, ferably at |east about 400

Tomaur ed SIS T DR 390 Betseuiss bR 1Al 48 2ARB6 KPS CrO0RAMat o5 or eat et
t han 1000 ] ' h £ S Wi t ad |

b rect t P HERr kB HaRFto | 13350 (10038 2306 hsPUT HAN G Ml Afers or o
oxygenat e ¢albeibies GE&oM 6 Y10 hf'S iprefersb120. 1R & f Sﬁ&@@gg%&%& B

activation analysis which may be “conbined wth tion _proton

nucl ear rmngtestﬁrmnr@s@h?ﬂibm%n%(%ﬁhodl@ﬁOOgtﬁBbLypmfdrhblqwgd mkni oni zati on

detector, gas chronat %r aphy 2 8 MAR 2007 WD 2004/ 033094 PCT/ US2003/ 031738
ot (500 to 5000 sci/B).

[0028]  Oxygenates used to selectively activate the dewaxing catalyst are
organic, oxygen-containing compounds (organo-oxygenates) which form water
under hydrodewaxing conditions. 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 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-



mass spectronetry (GC-Ms) or fourier transforminfrared spectroscopy.
Neutron activation analysis is preferred for IOM/concentratiagﬁd&ﬁ
oxygenates. Oxygenate contents of feeds (as oxygenate) nm 8 ler mi ned by
proton ni¥ a¥H/0p8Bheti c resonance or by GC- M. 100301 VBFFER¥BHAMs have
been proposed for neasuring the selectivity of dewaxing catalysts. In one
nmet hod described in J. Catalysis, 1984, 86, 24-31, a feedstock is

catal ytically dewaxed over the zeolitellwhose selectivity is determ ned at
various reaction severities to achieve different product pour points. The
conversion required to achieve a given degree of dewaxing may then be

conpared w referenc t st. such as.ZSM A5 to,determne relative

sel ecti vi }tl\@jtapﬁ %Gﬁéosﬁgn&@@%g@@ryg ransfarm INtYATEd SPeCtEpsseRY-ed for a gi ven
mol ecul ar Rieg¥sen Bayy L i ' LaneLer by
measuring the i sorn::reingba{ftaill %2{,%?%ﬁgﬁé@%%%ﬁu%gégmgﬂg?r@g\f%ﬁlgg%gﬁfest
condi t i onsOxygéitd comentseofiieedse s dx@'g&iﬁtémaefﬂﬁ detérnyinkd by Pro@dngi ven
catalyst is defined as the fractional amount of |ube boiling range

i soner at e RMuleasdnagnatiaresenapse dyrGCPdSat from t he wax conponent of the

feed. The inprovenent in selectivity as a result of oxygenate treatnent for
a given dewaxing catalyst is to isonerize at l|east 4 relative % nore of the

wax conpon i nt rd{@& il | . I ar get ,
pr ef er abl ymrr%?]e t ﬁ'ad_n rxﬁ?fgtlolhggagf Bgrr%lséragrgg%(g{rbggp %S“}&gge‘ﬂ‘?ﬁ‘%’ﬁ&%& %f ative %
10032] Thed@ﬁd:_&ﬁ% icutal ysts. "I eveiRiod @dscABYd th Y.CAaNRIG, 1984284 1us31 ey be
calculated as illustrated in the hypothetical exanple given in the follow ng

chart showfeagdstpek iscatalytically deiagedveerthe zaolitequhose sehectivityris poi nt f or
de@axi ng a,waxy. fged. Cat al yst. A and, Cat al yﬁ,t B (which is Catalyst A treated
wi th oxygedgiemyined 3t varigugrgagtion geveritietp achisve giiersatipradustipeit i ng if 2 8

MAR 2007 Vﬁ%iﬁgpWe@(%%%rﬁglryﬁpejdlt%/a%ﬁ%%%sa 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.

[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



-12- necessary dewaxi ng conditions of tenperature and space velocity to
achi eve equivalent pour point. Catalyst A Catalyst B (unt (rfﬁm?jé
(oxygenate treated) Wax content of feed 90.0 % 90.0 % Yi el uc%erate
61.0 wt . yQ20\/0440%94, at target pour |sonerate sel ectivi tRETHFE2ZQIHIEFSQ
Selectivity inprovenent 1.215 ** Relative selectivity 21.5 % ***

| nprovenent % * Calculation: [61.0 - (100 - 90)]/90 = 56.7 [72.0 -(100 -
90)]/90 = 68.9 ** 68.9/56.7 = 1.215;-1p0 inprovenent is 56.7/56.7 = 1.0 ***
(1.215- 1.000) x 100=21.5%[0033] For any given catalyst, isonmerate yield
shoul d i nprove with increasing wax content of the feed. Thus feeds with
hi gher vax conter}fs e.g.b .grgeat?r t han 40 V\%.% based,on feed, are

pr ef er r ed *TFIS KT AXINS GONGiHEBS PT FINPIAULE and SRISGXelasitydoasheve | s
preferred Wk Shet he product resulting fromdewaxing in order to
adj ust prg 'gg?%gﬁg{’ﬁﬁggt'to desired specifications. Hydrofinishing is a
formof mld hydrotreating directed to saturating any |ube range ol efins

and residual aromatics as well enoving an IR ng heteroatons and
col or bodi es. The post dewaxi Eﬂ‘tﬁﬁ rAfi ni shing, i )stéutgf%ltl carried out in
cascade with the dewaxi ng st e pUILE ally the it wll be

carried out at tenperatures fromabout 2 B MAR 2001 WD 2004/ 033094

PCT/ US200 W ogegrdent 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 % ***

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
*XR (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



-13 150C to 350C, preferably 1800C to 250C. Total pressures are typically
from 2859 to 20786 kPa (about 400 to 3000 psig) . Liquid hogria Bflace
velocity is typically from0O. 1 to 5 LHSV (hfl), preferably 0. 5to 3 hr-1
and hydr ogenon4/ex094 gas rates of from44.5 to 1780 nB/ nPCRBLH31TB00
scf/B). 100351 Hydrofinishing catal ysts are those containing Goup 6 netals
(based on the IUPAC Periodic Table format having Goups from1l to 18),
Goups 8 - 10 netals, and m xtures theyyrof. Preferred netals include at
| east one noble netal having a strong hydrogenation function, especially
plati num palladium and m xtures thereof. The m xture of netals may al so be
n the anmount of netal is 30 w. % or

t K I t ts wh '
G oator baSBRC én 3BE cprplerabl fhadt © 2806l oWl e Bupspone sypivally dom ow aci di o
oxi des su N ) LA dfa- I nas, or .titania, preferably
al uni na. ?ﬁé@éf’e ngrge a @%‘?o | nﬁog%(#drg:gpsdgi 9 Wé‘fih?wyﬁ}’%ﬁleé%ﬁt uration
Wil conprisiaRy it 199 LA hrﬂ}%?r@ﬁrﬁlﬂg@)t. s\t 13yt narrg;d??{géd%@ﬁat I on
functi on on a porous support. ypi cdl support materials 1°’ncltde anor phous
or cryst algakmatesxnf G4 ioal 280 miiai’ (250 ad 4000 scEB).i ca, and silica-al uni na.

The netal content of the catalyst is often as high as about 20 wei ght
percent for non-noble netals. Noble netals are usually present in anpbunts no

oL R0l QA8 b Skt ot el et oL
Patent No.or24 8967086 pefiodf/T A8 fofin AT Bl RoRPf 101, A4Sk Control o

the reaction paraneters o of inishing step offers’a u | way of

varying t e mead, lantnixftureh ¢here6f] UPfeSerrdd et sl irtfhidd st onetrb¥st  t oget her
Wi t(h tenperatures of about 150-350 C (446-572F) will mnimze aronmatics.

They wi | | magtabhavingiadtromgdidrogenationfynetion especially platimanipallagium UV | i ght
ﬁ/}o\gbizu);y’angr}gift&]r%rs rtTﬁtl.recS){'.a | é%r?ﬁ'ctu? o ?ne\{aplls %:z{)} Xlsg getprllgseg}/gsr &fllikni sher 2.0
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 functton 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 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



WO 2004/ 033094 PCT/ US2003/031738 -14- also offers a potential for aromatics
saturation control with the | ower space velocities effectipn r er
aromatics saturation. Catal yst Preparation and Process EESczgﬁaaﬁﬁ [ 00371
Si nce norwal0dwgswdar bon f eedst ocks derived from petrol F&HULRHRHEI B8anount s
of sulfur and nitrogen that are detrinental to dewaxing catalysts, it is
preferred that such feedstocks are hydrotreated and/or hydrocracked prior
to dewaxi ng. Thus the feedstocks to tlg-present catalytic dewaxing process
t hat contain unacceptable |evels of sulfur and nitrogen contam nants are
preferably hydroprocessed and subsequently stripped to renbve gaseous

sul fur- and nid.rogen-contal ni ng contam nants such as hydrogen sulfide and
anmoni a. go rﬁ%r%ﬁ‘?‘??d%’éa‘iqg’%atﬁ(fét'ﬁﬁnma?%?]o‘(%héli“h WELISRAC v dr ocr acked
pr oduct : (] q Lan d to isolate specific cuts for
dewaxi ng@%ogﬁh%ﬁéfg%cﬁ%lge@gggr%élﬁéé%gﬁ%gﬂgﬁé&t hen sent to the dewaxing step.
[ 0038 The catal ysts used in the catal ytic dewaxing step are usually
purchased froma catal yst manufacturer. The user has the option of netal-

| oadi ng t KatabisaPreparationand Prioeess Pescripiddyst in the netal -1 oaded form As
noted preciously, netal |oading can be acconplished by inpregnating the
dewaxi ng catal yst with a deconposable netal salt such as an amne salt,

e.g., platdipumtgiram ne | ex.followed by, heating. Sulfiding can be
acconpl i si‘sewy t PESE i"r?ér"f'ﬁﬁy afbon 58@%%5%%‘7@7’5@ %Wegmie(ﬂr?i ding nixture
such as h s iogeffitlahi ol : by contacting
t he cat al ?g?&\?‘f?h hydroger%ﬁigr?gugﬁ?ggﬁlgﬁﬂégErez%%r&ggénv%ttﬁ%gwsaﬁrrﬁ di ng agent or
by usi ngcatalystsiqt xoprefarrddathat suchofegdstockiareiydesw@nedand/oe 8 MAR 2007 WO

2004/ 033094 PCT/ US2003/ 031738 )
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.

{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 sait, e.g.,
platinum tetramine complex followed by heaﬁng. 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.



-15 ]10039] In order to selectively activate the dewaxi ng catal yst, the
oxygenate or mxture of oxygenates may be added directly t&nﬂt@@ @erocar bon
feed to be dewaxed. Alternatively, the dewaxing catalyst c ectively
acti vat edVEheHpREact i vat ed catal yst used in the dewaxi MgI/pFBe¥8Y738 n t he
former process, a hydrocarbon feed containing at | east about 100 wppm
nmeasured as oxygen, of at |east one ox%/?enate Is contacted with the

dewaxi ng catal yst under dewaxing conditTons. Alternatively, the dewaxing

catal yst can be selectively activated prior to use in the dewaxi ng process
whi ch activation nmay be separate fromthe dewaxing process itself. In this

case, the d@isi ngInarddryetselectivehi Rtivate the dearigéatalysQithd boygehdlt t o 400C
and a hydrogen pressure of from101 to 20786 kPa (0 to 3000 psig) in the
presence ofOTampdure ebexygenates may be addedhdisestly mcwcambtm freddode oxygen,

of at |east,one nate. The feed nmay be. the sane or. different fromthe

hydr ocar bondef%%ﬁg‘gﬁﬁmagmg%g?e l?ééa@é‘@& cap b selectixelypstivatedander feed
or the hydr : e ' ' feed, it is
preferred ttﬁgt% Eﬁﬁ%egg:?%lg%} %gdgﬁmﬁlﬁ%kt’@c&fgﬁ g‘stﬂﬁffggwgﬁﬁ{drcggssﬂﬁi ng from

the pr esenthmbedrbbhcfge@wmmﬁn? apRastaboh$ 100&@?@%&@@@& ¥s okyifen, dewaxi ng
catalyst may be used in the sulfided or unsulfi ed form and may be reduced.

] 0040] Cat adtyeast pnepxiygenata innontactied avitietie dovaning gatalyst bedercdeoveplinghed i n
a single reactor or i eite reactors. | preferred, enbodi nent, a noble

mafjI al | oadePnStipnsg sﬁﬁgﬁﬁe B’atpﬁld;‘r'g’talxlrg ‘iﬂtgb,’ ggcqrhbedsqlm agiRte dr ogen
ond"s Co it SRR A A A Rl b

is preferrie e carri er e sim cut

expect ed asdewaxihg prodisOWdEIt. If tifls cage, HdBeWinting HaflgAtRhysbd hfa ' educed,
sul'fided or both "reduced and sul fided. The reduced and/or sul fided catal yst

can then betemperatutd oEfronat20 (480’ (handahydrigenpressure of franr 1@k tacont ai ni ng
evmnag o 88 Wit ap ' © 3008 psig) tn the presence of 2 foed containing at lesst abost
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 feed
is a carrier feed, 1t is preferred that the carrier be a hydrocarbon such as product
resulting from the present catalytic dewaxing process. As noted previousiy, the
dewaxing catalyst may be used in the sulfided or unsuifided form and may be

reduced.

[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. Itis
preferred that the carrier feedstock be similar to a basestock cut expected as a
final product, e.g., a 160N 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 sulfide the catalyst. 2 B
MAR 2007 WO 2004/ 033094 PCT/ US2003/031738 -16 100411 Once the ca}alyst has
been sel ectively activated with oxygenate(s), the feedsto dewaxed

i s added WO 200én3s®act or and dewaxi ng takes place under PEGAR2P939RE38ef | ned
above. Further oxygenate treatnent nmay be added as needed to maintain

catal yst activity. [0042] The product fromcatal ytic dewaxi ng may be sent to
hydrofinishing in a separate reactor-iéthout any intervening di sengagenent.
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 col odi &ﬁg@;f;t [ i ' [ |

properti e4®4(18043?§%?1ﬁy r |$\%S?Eé§b %r%’g’{‘]’gw #@{@Kidn&%aog&ggﬁ%tg@é’ to isolate
desired Ithdfdedattickno dduleiwaxedlieaddel to e Fbactor sndlewhbingakdssplacoduct s are
attractive as basestocks for neeting Goup Il and Goup Il requirenents.
These G ousmdertershitipng definebatzove. tFurther oxydetnate tieatmiemtr mapbeRddedheum
InstituterréAPiléd. AP| ,Grow | | basestocks have a saturates content of 90

W . % or grm¥sded to mamtam gatalysiActlitYef not rmore than 0.03 wt. % and a VI
greater than 80 but less than 120. APl Goup IIl basestocks have the sane
requi renents as Goup Il basestocks except that the VI is greater than 120.

[ 00441 Thqod42)! OWIrRg prduct ifforh Rl i@m@ﬁng’itbé? BEEMM thhvidrd BipRiake the
subj ect invention. Z'B MAR 2007 2004/ 033094 PCT/ US2003/ 031738~ -17
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.

[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.



EXAMPLES Exanple 1 [00451 This exanpl e denonstrates slack wax isonerates
yield credit sustained by ZSM 48 catal yst sel ectivation usixgMsnidkygenate
contai ned feedstock. The selectivation was carried out on a dried and
reduced OVED200p033SM 48 bound with 35 wt. % al umi na. The PETABMREBIIEHmMeEr ci al
ZSM 48 catalyst, 0.6% Pt/ZSM 48/ 35 w.% alumna in netal oxide form was
dried at 180C under 200 prig flow ng nitrogen pressure for 3 hours. The
catal N st was then reduced at 260C uoger 200 psig flow ng hydrogen for 4
hours to produce the dried and reduced catalyst (Cat-A). Tenperature was
then reduced to 150C and hydrotreated 150N slack wax (table 1) was cut into

the unit. 0] 48 sel ectivation (Cat-B) was perforned on a reduced
cat al yst Wprocessi ng an oxi di zed hydrotreated 150N sl ack wax
cont ai nin n 1000 and 3000 ppm 0, as neasured by Neutron Activation
Anal ysi s. gL’f@&zgiect i vation was carried out at 332C under 1000 psig

hydr ogen pressure to produce Cat-B. [00471 Four 316 stainless steel, 3/8"
di aneter reactors with appropriate high pressure connectors were each
charged wi 0843 cc Tdiis exdmplesienmoiseraies|slick wex isovadrams gdeldngedt cc i nert. The

catal yst | oaded reactors are imersed in a fluid bed, constant tenperature
sand- bat h Si§taRsEhY ¢ SM-48 eatalypisalegtivation yismgran oxygesate comsaivedt r ol .

oot ot on EeBHEP i e CANARah AkeniFes onf 3t 8 debhast redetd RbS nal i yi o,
educt | on PYESKEAR oRTRSYY U5 G A ROTH 0 Roice AAARK thPSK g eady state

conditions liquid feed (hydrotreate gaseous hi gh
purity hydeatggst, 0639 PUASNE 48135 avtoulumrth viaetal bRide BrMAR 22 @6éd A0

ZOQZ/ 033094 PCT/ US2003/031738 -18
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.

[0046]) 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.
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



fixed catal yst bed. Liquid and gaseous product are subsequently
depressurized and sanpled periodically. Aliquots of liquid i qm and
liquid feed are analyzed for conposition and quality. [0049 era |ng
condi ti onsOovere3y®s to 332C, 1.0 h-' Liquid Hourly Spacd@CTUER6EY3Y738LHSV) ,
and 1000 prig Hydrogen. The hydrotreated 150N slack wax liquid feed is
described in Table 1. [0050] Catalyst isonerate selectivity is assessed by
cal cul ating cracking. Cracking is call@ul ated neasuring gas and liquid

ef fl uents conposition (370C mnus) by GC and GCD (gas chromat ographic
distillation by ASTM 2887) respectively, conpared to hydrotreated 150N

Ji o of AESRRS PAd b 450 gaSCiul Frodveniee SuiRatpONY ChpIeRaTaRRe |
d f
Soner at o mase RRRRREAY. (R of idia OB AR RORAR B DT Cular

car bon 13ahmlykedfmpds¢n@wahdhﬁamych as viscosity and viscosity index was
al so neasured or cal cul ated using standard ASTMtests (D445-94 and

D2270-91) using a Houillon Automated Visconeter wth a repeatability of
05%Tb| dr ot ted 150N Sl ack Wa d150NSIf
Coppr) < 40048 £ OBt Fopeiansyeis ssbtd 3T, doh beneiapi ogriySRece o | | n
v (W 9y dofe?H 59&3?ood%%&%ﬂ&%ﬁé&%fﬁ%%ﬁ%g%ﬁ/ PN Shhck W Tabl e 2

liquid feed 1s described in Table 1.

[0050]  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).
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.%) 05.6
Qil in wax (Wt.%) 4.6




Cat-A Cat-B Treatnent Reduced Reduced + [0] treated Days on Gl 58 29
Tenperature ('C) 332 332 370+C Yield (wt.%9 61.9 73.9 Sel ig%{ tz[m

| mprovenent (% Base +21 370+C Isonerate K. Viscosity @IOCE)(: % %.380
13. 341 3nex0eveBdrate K. Viscosity @O00C (cSt) 3.262 FEPUSH08TPIIB

| sonerate Viscosity Index 137 148 370+C |Isonerate 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 oxygerit-e sel ectivated catal yst. The error
limts 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
I n pour point. Furthernore, product quality is also inproved with about a
10 VI inprovenent. The enhanced product quality can also be seen in the VI
properties (148) in conparison to vipgogidy at 100C (3.5 cSt). This feature
of high VI at viscosity is indicati"v& of the unusually high quality of the

present products. [0052] Wax isonerate selectivity is defined as : 370C+
yield (%9 - Feed oil content (% Selectivity.=_ _Feed WAX content (/) 2 8
MAR 2007 WD 2004/ 033094 PCT/ US2003/ 031738 -20- CadtActi vity CatgBovenent is
defi ned :
! “Treatment Reduced Reduced + [O]
treated
Days on Qil 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 (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 =



Sel ectivated Catal yst Selectivity Selectivity Inprovenent = Base Catal yst
Selectivity Calculation exanple fromex.] (73.9-4.6)/95.4 0. 526 ﬁ@ect ivity
| mprovenent= (61.9 - 4.6) 95.4 = 0.600 = 1.21 or 21 %over ba AR /
Exanpl e 2VPR0&A]33004i s exanpl e conpares isonerate sel ect iIRATYYS2003/8%738i t u
sulfided (Cat-C) and in-situ sulfided (Cat-D) ZSM 48 to that of the reduced
catalyst (Cat-A). This exanple also denonstrates yield advant age by
oxygenate treat of the ex-situ sulfidg@d catalyst (Cat-E). [0054] All

catal ysts were dried followi ng the same procedure described in exanple 1
prior to any treatnent. (a) Cat-C was pre-sulfided ex-situ by using a 400
ppm H2S contai ning hydrogen treat gas. Cat-C was | oaded, dri'ed and wetted
wi th 150N _j sonerate prior to processing hydrotreated 150N slack wax. (b)
Cat-D was S&f‘i“é’d’“&frl&ﬁ?mﬁ?m%@é lefingd@ssul fided in-situ in the reactor unit at
100 psig pressure and 200C for 48 hours using a spiked isonmerate containing
400 ppm sul fur as di methyl -gi sul {J t-E was prepared in-situ in the
react or bgek&tRay inj@ovehentpr €- with a spiked isonerate

cont ai ni ng 1000 ppm oxygen a®aseChtabwhBdlectivitfhe sel ectivation was carried out
at 100 psig pressure, 200C for 48 hours. 2 8 MAR 2007 WD 2004/ 033094

PCT/ US2003/ 031738 -21- Table 3 Cat-A Cat-C Cat-D Cat-E

Calculation example from ex.1

talyst Selec

(73.9-46)/954 0.726

Selectivity Improvement = - = 121 or 21%
v imp (61.9-4.6)/95.4 0.600 or s over base case

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 suifided 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.



. Days on QO

Treatment Reduced Ex-situ In-situ Cat-C sulfided sulfided with [ treat

58 8 8 8 Tenperature C 332 329 329 329 370+C Yield &[\t/&/t.% 61.9
61.9 61.0 73.7 Selectivity Inprovement % Base 0 - 1.5 +20. 578 ¥id87
| sonmer at e WO 20MH&3W81 ty 13.28 12. 785 12.859 12.858 40C (RETYSHpyIt7ISsoner at e
- K Viscosity 3.262 3.371 3.354 3.446 100C (cSt) 370+C Isonerate Viscosity
137 143 138 153 |Index 370+C Isonerate Pour Point -20 -19 -20 -17 C) 10055]
Data reported in table 3 show activity2bnd selectivity equival ency between
ex-situ (Cat-C) and in-situ (Cat-D) sulfided catal ysts. Furthernore, no
yi el d advantage is observed over the |ined-out reduced catal yst (Cat-A).
Thi s exanpl e al so shows that oxygenake ectivation of the ex-situ sulfided
catal yst (Cat-E) produces a nore sel catal yst having a 10 wt. % yield
credit over the untreated catalyst (Cat-C). Exanple 3 [0056] This exanple

shows the inpact on selectivity by treatnment with other polar conpound such
as nitrogen. [0057] Cat-F was prepdrqtat-A- Si Cathg {reat-Dng t lextke- sul fided
(Cat-C) with a spiked isonerate ?ODE?LI’]i ng ZOAEETnLErgg‘en as n-butyl am ne.
The cat al Y P reatiiei} 2007 WO ~20027 IR el oS P I St S8 CatC
sulfided | sulfided | with [O)
treat
Days on Oil 58 8 8 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
O
[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)

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

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



-22- treatnent with n-butylam ne was carried out at 100 psig pressure,
for 48 hours. Table 4 Cat-C Cat-E Cat-F Treatnment Ex-situ
with sulfided [0] treat treat Da s on Q|
370+C Vi eV 1330 73 .7 52.7 . Selectivity |nprovenent RBEIEHDHS; - 16
370+C I sonerate K. Viscosity 12.785 12.858 12.948 40C (cSt) 370+C I sonerate
K. Viscosity 3.371 3.446 3.390 100C (cSt) 370+C Isonerate Viscosity |ndex

8 8 8 Tenperatur

143 153 141 370+C Isonerate Pour Poif2-(C -19 -17 -17

in-situ. 2 0 MAR 2007 WO 2004/ 033094 PCT/ US2003/ 031738
Table 4

Thi s
unds su

e

[ 00581 Data reported
in table 4 denonstrate that treating the ex-situ sulfided ZSM 48 catal yst
Wi th a nitrogen conpound results in a selectivity debit.

compounds e WA HIERSn Rk Shatatfisa BOL B AGEPRE
t enper at uursPper ati on on selectivity on a selectivated catal yst.

exanpl e al so denonstrates that selectivation is reversible after a higher
tenperature operation as well as the possibility to re-selectivated

h Cat-C
329 329

Lok il

denonstrat es

0 or P

Thi s

Cat-C Cat-E Cat-F

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

Days on Qil 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 3.37N 3.446 3.390
@100°C (cSt)
370+°C Isomerate Viscosity Index 143 153 141
370+°C Isomerate Pour Point (°C) -19 -17 -17

[6058]  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.

(8



-23- [0060] The ex-situ sulfided catalyst (Cat-C) was | oaded and dried
according to the procedure described in exanple 1. [0061] As shown in the
Figure: * Stage 1, the catalyst was |ined-out with an oxygenat&MiR 87

hydr ot r eaWORMBBRAs| ack wax. * Stage 2, the catal yst wdEHHRAV¥BEREed with
t he oxi di zed hydrotreated 150N sl ack wax feedstock described in exanple 1
cont ai ni ng between 1000 and 3000 ppm oxygen (as oxygenate). After Stage 2,
the unit was washed using a nedicinal-23ade white oil to renove all traces
of polars and aromatics. The catal yst tenperature was then increased to
350C under white oil at 1000 psig pressure and nmaintai ned at 350C for 36

hours. Aft he hours h t t rat ure reduced to the operating
t enper at ur@s%’ﬁ 32@% 23y %@é&%ﬁ f%ﬁly\ﬁg@agTéowﬁ%%%gé"ﬂgdﬁlfg’racﬁﬂT BEoil. *
Stage 3, bR plolEdiveHRE -Bg&rﬁgg,@gﬂél ftreatment, was run for 10 days using
the sane oxyg%nate feree ﬂy rotreat S 1SON sl ack wax used in stage 1. At the
end of stage 3, the catal yst was exposed to the oxidized hydrotreated 150N

sl ack wax feedstock described_in exanple 1 containing between 1000 C and
3000 ppm d9&dénat As shewsdpdthe Figwedays. * Stage 4, after the higher

t enper at ur,e. tr eat gent s run for 10.days using the . same oxy e free
yar ot reat cBEaNTE CatalySEuas, Baedont it o Esgrer e b PoRBeadoRN 33004
PCT/ US2003{Q31¢. -24- Table 5 Stage 1 Stage 2 Stage 3 Stage 4 Treatnent
Ex-situ Stage 1 Stage 2 Stage 3 sulfided after [0] after High after [O

* 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 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.



treat Tenp. treat Days on Ol 8 14 38 49 Tenperature C 329 325 328 328
370+C Yield (w. % 61.9 73.0 67.7 72.7 Selectivity Irrprove\r;FBnM AfofRgse + 19
+ 10 + 19 370+C | sonerate K. 12.785 13.798 13.695 12.814 Scosi ty 40C
(cSt) 37MEN%GMPhte K 3.371 3.571 3.515 3.393 Vi scoSFTPSIW® et ) 370+C
| somerate Viscosity 143 147 141 145 |Index 370+C | sonerate Pour. -19 -19 -23
-19 Point C 370+C | sonerate Viscosi tg 143 147 141 145 Index 370+C

| sonerate Pour -19 -19 -23 -19 Poi nt24 [00621 Data in table 5 and the
Figure denonstrate: - a partial loss of the yield credit after higher
tenperature treatnent (Stage 3 versus Stage 2) - that ZSM 48 can be

"re-selectivated" in-situ after pro g an oxygenated containing
feedstock (Stage 4 versus Stage 3 %I e 5 [00631 This Exanpl e

denonstrates that the yield bene i t from-an oxygenate _treatnent can al so be
achi eved with an amorphous dewaxi faged ) Wage2 B Staged0r] Wagod14/ 033094
PCT/ US200BTfE3hheht Ex-situ | Stage 1 Stage 2 Stage 3
sulfided | after [Q] | after High | after [O]
treat Temp. treat
Days on Qil 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 1somerate Pour . -19 -19 -23 -19
Point (°C)
370+°C 1somerate 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
contaiming feedstock

(Stage 4 versus Stage 3).

Example §

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

treatment can also be achieved with an amorphous dewaxing catalyst.



-25- [00641 A 600N sl ack wax was hydrotreated and then exposed to air while
still hot, and therefore subject to oxidation. A clean feed was produced in
an integrated unit where the hydrotreated slack wax was di réBtMAg BHd to the
hydr odewaX¥hHo¥aBs4yst wi t hout bei ng exposed to hot air BST/WPYWIBS The
hydr odewaxi ng catal yst was an anor phous catalyst, 0.9 wt.%Pt on a 1.1 w.%
fluorided alum na. 100651 The results are shown in Table 6. Table 6 C ean
Feed Oxidized Feed 370C+ yield (% 6@€573.3 (GCD*) KVQa 100C 5.78 5.78 VI
135 137 C * GCD - gas chromatographic distillation (0066] The data in Table
6 show t hat an anorphous dewaxi ng catal yst has inproved yield when dewaxing
occurs in pre ¥aY) WRR - 26

CLAI Ms: é?’b\%’]pro@ess gi;acg%c%g%me@? feggit*?ﬂ%g'egtegéﬁ?a% ng cﬁlggyst for the

catal yti c stiflews xampthefefore\eubjedindoxidationn A ekdnvibed ivas prpdiceddn anont act i ng
t he dewaxing catalyst which is ZSM48 in the hydrogen formon an al um na or
al um na- contegratechynisiwhire the hjdrogreatedrstank wae wwassmegilyifed tathsut * 100 wppm to

10, 000 m neasured as oxygen of .at | east , one oxygenate at t enper at ur e
of ' from 1Jtdredersrrene Satalyst Sihous beung rxpostd f kot MHT Tistatsy skhapa pr ovi ded
that the j i i .71 e e

sel ecti vi %?g%%ﬁ%@%%%@{% @’g&ﬁ’?@? %?%é?%&kléfr@?ﬁ%mgw{a? | east 4
rel ati ve %luorided alumina.

[0065]  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
A 135 137
( * GCD = gas chromatographic distillation

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

oxygenates.



nore of the wax conponent of the waxy nol ecules in the hydrocarbon feed into
lube isonerate. 2.- The process of claim1 wherein the oxygepgaisR I87at | east
one al cohol, <carboxylic acid, ester, aldehyde, ketone or ether. 3. The
process of any of the preceding cl ai rgéwherein the oxygenate is water. 4.
The process of any of the preceding clains wherein the carrier feed is the
wax contai ni ng hydrocarbon feed. 5. The process of any of the preceding
clai ms wh i?l Bhe dewaxi ng catalyst is sulfided, reduced, or sulfided and
reduced. iieégh;-process of any of the preceding clainms wherein the dewaxing
catal yst bears a nmetal hydrogenation conponent. 7. The process of any of
the preceding clainms wherein the netal hydrogenation conponent is at |east

one Group 9 or110s BRRk® fBRéMctively abhieatif cddiaxRipcatityst YoHiRScdtaly@d yst nmade by
_ the process of clarm1.
dewaxing of a waxy hydrocarbon fecd which comprises: contacting the dewaxing catalyst

which is ZSM-48 in the hydrogen form on an alumina or alumina-containing binder with
a carrier feed containing about 100 wppm to 10,000 wppm measured as oxygen of at least
one oxygenatc at a tempcrature of from 120 to 400°C, a hydrogen pressure of from 10! to
20786 kPa, provided that the mode of dcwaxing is by isomerizing waxy moleculcs and
the selectivity of the dewaxing catalyst is improved by isomerizing at least 4 relative %
more of the wax component of the waxy molecules in the hydrocarbon feed tuto iube
- isomerate.
2. The process of claim 1 wherein the oxygenate is at least one alcohol,
carboxylic acid, ester, aldehyde, ketone or ether.
3. The process of any of the preceding claims wherein the oxygenate is water.
4. The process of any of the preceding claims wherein the carrier feed is the
wax containing hydrocarbon feed.
5. The process of any of the preceding claims wherein the dewaxing catalyst
is sulfided, reduced, or sulfided and reduced.
6. The process of any of the preceding claims wherein the dewaxing catalyst
bears a metal hydrogenation component.
7. The process of any of the preceding claims wherein the metal

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

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





