2 0 MAR 2007 WD 2004/0335911 PCT/ US2003/ 032095 PROCESS FOR PREPARI NG
BASESTOCKS HAVI NG HI GH VI USI NG OXYGENATED DEWAXI NG CATALYST,, (k Aﬁlgﬁ)ﬂf/q: THE

| NVENTI ON 0001J This invention relates to a process for pregﬁ

| ubri cati W ¥WH033p¥sest ocks having a high viscosity i ndeRCT/VB003/938M5nax
containing feeds. More particularly,-&-wax containing feedstock is
hydrotreated under mld conditions, catalytically hydrodewaxed using a
dewaxi ng catal yst which has been selectively activated by treatnment with an
oxygenat e, and hydrof i ni shed. BACKGROUND OF THE | NVENTI ON 100021

H storically, | UPR : (; Rd BASBSTOURRPIAGAN ns such as
t t O R E =Tela t f
e e AT DEWASIRY CAPRINGE Propert s ©

t he basest ock FED s RS Ree—pFotae W-tHthe
i ncreased envi ronrrent al concer ns, the performance requirenents for the
basest ocks thensel ves have increased. Anerican PetroleumlInstitute (API)

requi r emep] 0 I se cks include a saturates content of at |east
90% a Ssuds 1 % or less and a viscosity index (V)
between 80 and 120. The requirenents for Goup IIl basestocks are those of

G oup H basestocks except that the VI is at |east 120. [0003] Conventi onal
techni.quemoby PITIRSIHVALHBATERIAGKS pHHE s%r uﬁa%rlggﬁbﬁ&&g&lsol vent

extraction require severe operatl ng con ItIO S'S pressure and

t enper at ubasestocks Bavinglaieigh visdosity atdexs(\aD drom gexexdtaiingfeeds.enperatures to
reach these higher basestock qualities. Either alternative involves
expensi veMepe paxtiondardys radwax 6nstaimiag fesdsiack ig hiydeoteeatedundamidd 2004/ 033590

PC(I/ U82003/ %3ttons catalytwally hydrodewaxed using a dewaxing catalyst which has
'- been selectively actlvated by treatment with an oxygenate, and hydrofinished.

BACKGROUND OF THE INVENTION

[0002] . Historically, lubricating oil products for use in applications such as
automotive engine oils have used additives to improﬁe specific properties of
_the basestocks used to prepare the finished products. With the advent of
increased environmental concerns, the performance requirements for the
basestocks themselves have increased. American Petroleum Institute (API)
( requirements for Group II basestocks include a saturates content of at least

90%, a sulfur content of 0.03 wt.% or less and a viscosity index (VI) between
80 and 120. The requirements for Group III basestocks are those of Group II
basestocks except that the VI is at least 120.

[0003]  Conventional techniques for preparing basestocks such as
hydrocracking or solvent extraction require severe operating conditions such as
high pressure and temperature or high solvent:oil ratios and high extraction
temperatures to reach these higher basestock qualities. Either alternative

involves expensive operating conditions and low yields.



-2- [0004] Hydrocracking has been conbined with hydrotreating as a
prelimnary step. However, this conbination also results in decg @g [ﬁi elds .
of Iubric‘sti ng oils due to the conversion to distillates that &Egi_ f y
acconpany” P& ™8P ocr acki ng process. [0005] It woul d b@CIESHPBABI% o have a
econom cal process for preparing Goup Ill basestocks in high yields by
mnimzing conversion to low boiling distillates while at the sane tine
produci ng a product having excellent lLow tenperature properties, high Vi
and high stability. SUMMARY OF THE | NYENTI ON 10006] The present invention is
directed to a process for preparing a lubricating oil basestock having a VI
of at |east about 125 which conprises: (a) hydrotreating a luthricating oil
f eedst ockighbgy ng THgCMs (H’]Idr Y4 Pased on

f eedst OCE, S\AMt h Iﬂdygislgggeati ng&fgg{%gﬁfﬁﬂ@‘g e?‘?ee%%l}%/aes iEydr otreating
condi t i onuelifthharytsteppHogveviee, thisdromtibsiaati@dalse edsilzdl de@re&t@@digwlds ghseous
fromliquid, product; (c) contacting a dewaxing catalyst with a stream

cont ai ni nybHeating eils dup sothe omvigppion tadistillatey that typl,egém,acmmaany thest one
oxygenatquit a _er&ﬂesr ature of from 120 to 400C and a hydrogen pressure of
from 791 PFTOYE? QC8%- produce a sel ectivated dewaxi ng catal yst; and (d)
contacting the sel ectivated dewaxi ng catalyst fromstep (c) with the Iliquid
product from step (b) and dewaxing the liquid product under catalytically
ef f ecti veogesexi Moweantbé tedifablé RPBae FeqidRnicETROdEsERE 'f?a?ﬁr%s to a
process for preparing a lubricating oil basestock havi ng VI "of at | east
about 125GmupcHI basgstackesn hipiByiehls BOMRimizing conversion to low boiling

distillates while at the same time producing a product having excellent low |

temperature properties, high VI and high stability.

SUMMARY OF THE INVENTION

[0006)  The present invention is directed to a process for preparing a
Jubricating oil basestock having a VI of at least about 125 which comprises:
.——  (a)_hydrotreating a Iubricating oil feedstock having a wax content of at

least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid -
product;

(c) contacting a dewaxing catalyst with a stream containing at least
about 100 wppm, measured as oxygen, of at least one oxygenate at a
temperature of from 120 to 400°C and a hydrogen pressure of from 791 to
20786 kPa to produce a selectivated dewaxing catalyst; and

(d) contacting the selectivated dewaxing catalyst from step (¢) with the
liquid product from step {b) and dewaxing the liqﬁid product under

.catalytically effective dewaxing conditions.

[0007]  Another embodiment relates to a process for preparing a lubricating

oil basestock having a VI of at least about 125 which comprises:



WD 2004/ 1133590 PCT/ US2003/ 0321195 -3 (a) hydrotreating a |ubricating oi
feedst ock having a wax content of at |east about 50 wt.% babei§Adall]
feedstock, with a hydrotreating catal yst under effective hydrotreating
condltlonévoeﬁyﬂﬁtﬁ?pplng the hydrotreated feedstock to BEPpASAN&FAYeoUS
fromliquid product; (c) contacting a dewaxing catal yst which contains at

| east one nol ecular sieve containing at |east one 10 or 12 ring channel
with a streamcontaining at |east about 100 wppm neasured as oxygen, of at
| east one al cohol, carboxylic acid, e3ter, aldehyde, ketone or ether at a
tenperature of from 120 to 400C and a hydrogen pressure of from 101l to
20786 kPa to produce a sel ectivated demaX|ng catal yst; and (d) contacting

t he sel ecti vat DG4 pr oduct
fromstep (b) an%iqfé)éﬁ\/\‘eﬂ% rm‘g?%ﬂib?fﬁ:é égg'r ?élg%td%égc‘g{gfﬁte@yﬁd%} effective
dewaxi ng qesdiabb@Ns0 w0 0Skedh f@é’@’ét@ﬁ{ vﬂ@@ﬂyﬂﬁiﬁeahﬁg%fa?ai $tQnd@epr ocess for
preparing a lubricating oil basestock having’a VI of east about 125

whi ch conmffesase hy@sjtrdayitgatonditicnisg a | ubri cating oil feedstock havi ng a wax
content of at |east about 50 wt.% based on feedstock, with a hydrotreat| ng
catal yst under (b:strappingdhehndrtieatad lspdseriaio sepamte gﬁ;eo;usrfrcpp. iggid he

hydr ot r eat eddf edstock to separate gaseous fromliquid product; (c)

cont acti n waxi ng catal yst which contains at |east one nolecular sieve

tactingma t

east about aloégﬁ%‘m%ﬁ%é%uﬁ“’f]'@é ASRARLH oditihd; RSREHR fRIGRAY MO ©

car boxyl | GieveQioftaifinigait etk 4RBYBr 1995 EhaMineP Wi a Sredin LOiBBAiAEYLe of from
o and

least about 100 wppm, measured as oxygen, of at least one alcohol, carboxylic

acid, ester, aldehyde, ketone or ether at a temperature of from 120 to 400°C and
a hydrogen pressure of from 101 to 20786 kPa to produce a selectivated
dewaxing catalyst; and

(d) contacting the selectivated dewaxing catalyst from step (c) with the -
liquid pr.oduct from step (b) and dewaxing the liquid product under

catalytically effective dewaxing conditions.

[0008]  Yet another embodiment relates to a process for preparing a
lubricating oil basestock having a VI of at least about 125 which comprises:

(’ (a) hydrotreating a lubricating oil feedstock having a wax content of at
least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product;

(c) contacting a dewaxing catalyst which contains at least one molecular
sieve containing at least one 10 or 12 ning channel with a stream containing at
least about 100 wppm, measured as oxygen, of at least one alcohol, carboxylic
acid, ester, aldehyde, ketone or ether at a temperature of from 120 to 400°C and
a hydrogen pressure of from 101 to 20786 kPa to produce a selectivated

dewaxing catalyst;



a hydrogen pressure of from 101 to 20786 kPa to produce a selectivated
dewaxi ng catalyst; 2 8 MAR 2007 WD 2004/ 1) 33590 PCTNS2003/ 032@94R-487 (d)
contacting the sel ectivated dewaxi ng catal yst from step gc% with the Iliquid
product f WHEHB5Ph) and dewaxi ng the |iquid product unBEFUSENBABIPE cal |y
effective dewaxi ng conditions; and. (e) hydrofinishing the dewaxed product
fromstep (d) with a hydrofm shing catal yst under effective hydrofinishing

Ll

conditions. [0009] A still further enbgdi ment ‘relates to a process for
preparing a lubricating oil basestock®having a VI of at |east about 125
whi ch conprises: _ _(a) hydrotreating a lubricating oil feedstock having a

wax content of at | east about 50 w.% based on feedstock, with a

hydrotreating qaj AlostotHhiae seRHioatkl MBwAXHLAATH ROCBE (¢ Wtfitnd ©)

stripping the hydrotrea tock to sepatate”gaseous m 1 qurd

product; (loguid prédiest ifgn atepa@dd uhd devakpigytht luid produet ahder ZSM 48 and a
metal hydrogenation conponent which contains at |east one of Pt or Pd with
a stream yacallynegffeativeedgsvaxing gondibionsysnd. neasured as oxygen, of at

| east one al cohql, carboxylic acid, ester, dehyde, . kefone or ether at a
t enper at ure of Pﬁr@ﬁ&?ﬁ%‘%&&@%e&lmﬁ? Wnpﬁt%@r‘@ltbﬁ from101 to
20786 kPa e S IV d X catal yst. (d) contacting the
sel ecti vat r%@é\ggﬁ%gca?%lygqﬁ er Ff%gﬁg? E%\%Pﬁﬁ’%l?% c?‘?@tnopg'qui d product from
step (b) and dewaxing the liquid product under catalytically effective

dewaxi ng conditions; and. (e) hydrofinishing the dewaxed product from step
(d) with g0009] A still further embodiment relates to a process for preparing a

lubricating oil basestock having a VI of at least about 125 which comprises: Do

-.—_(2) hydrotreating a lubricating oil feedstock having a wax content of at |
least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product; |

(c) contacting a dewaxing catalyst which contains ZSM-48 and a metal
hydrogenation component which contains at least one of Pt or Pd with a stream
containing at least about 100 wppm, measured as oxygen, of at least one
alcohol, carboxylic acid, ester, aldehyde, ketone or ether at a temperature of
from 120 to 400°C and a hydrogen pressure of from 101 to 20786 kPa to
produce a sélectivated dewaxing catalyst;

(d) contacting the selectivated dewaxing catalyst from step (c) with the
liquid product from step (b) and dewaxing the liquid product under
catalytically effective dewaxing conditions; and.

(e) hydrofinishing the dewaxed product from step (d) with a
mesoporous hydrofinishing catalyst from the M418S family under effective

hydrofinishing conditions.

[0010] A further embodiment relates to a process for preparing a lubricating

oil basestock having a VI of at least about 125 which comprises:



mesopor ous hydrof m shing catalyst fromthe M1 S famly under effective
hydr of i ni shing conditions. [00101 A further enbodinent relates to a process
for preparing a lubricating oil basestock having a VI of at J&EMAR 208bout 125
whi ch conp¥Dge03%598 MAR 2007 WO 2004/ 033590 PCT/ US2003/ 82R8%03m5med @)
hydrotreating a lubricating oil feedstock having a wax content of at |east
about 50 wt.% based on feedstock, with a hydrotreating catal yst under
effective hydrotreating conditions; (b) stripping the hydrotreated feedstock
to separate gaseous fromliquid produst; (c) adding at | east one oxygenate
to the liquid product fromstep (b) to provide a second |iquid product
containing at |east about 100 wppm oxygen, (d) contacting the second |iquid

product. from step wi t.h a .dewaxing .catal yst .at.a tenperature .of from 120
to 400 C and J%B&@ﬁwaﬁf‘sé&t}g@c ngfgqlgﬂqe%?éf{(th@"%%g’ggﬁé’ artofat me
effective | V.ab ' .C I i . I ng the

sel ecti va%éggt em‘g;‘?}d negﬁétb;a%%gﬁ}f?eg%{bg%‘ é%h?cg%rf) ﬁ@g&mé gaat%ﬁggh@&%# t he second
liquid pr@ﬁg@ﬁvéhmgﬂné%n@;ﬁohge | iquid product from step (b) under
catalytically effective déwaxi ng conditions. 10011] Another enbodi nent

rel ates to a p(cstpping the lephotreged féadstackabiseparatd faseene foarkqhrlvi ng a Vi

of at |east about 125 which conprises: (a) hydrotreating a |ubricating oil
feedstockPYRﬂHCFig a wax content of at |east about 50 wt.% based on

cond t {ons:  (b{ISeiBBAnERHeRR gkl habi Pt HORL B BL s cous
from I qubfhyi@ 848&Ind liquid product containing at least about 100 wppm oxygen,
( _ (d) contacting ﬂ_le second liquid product from step (c) with a dewaxing
catalyst at. &Iemper.aturé of from 120_to 400°C_and a hydrogen pressure of from
791 to 20786 kPa for a time effective to selectivate the dewaxing catalyst; and
(e) contacting the selectivated dewaxing catalyst from step (d) with at
least one of the second liquid product from step (c) or the liquid product from -

+

step (b) under catalytically effective dewaxing conditions.

[0011]  Another embodiment relates to a process for preparing a hibricating
oil basestock having a VI of at least about 125 which comprises:

(a) hydrotreating a lubricating oil feedstock having a wax content of at

( least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product;

(c) adding at least one alcohol, carboxylic acid, ester, aldehyde, ketone
or ether to the liquid product from step (b) to provide a second liquid product
containing at least about 100 wppm oxygen;

(d) contacting the second liquid product from step (c) with a dewaxing
catalyst which contains at least one molecular sieve containing at least one 10
or 12 ring channel at a temperature of from 120 to 400°C and a hydrogen
pressure of from 791 to 20786 kPa for a time effective to selectivate the

dewaxing catalyst; and



(c) adding at |east one al cohol, carboxylic acid, ester, aldehyde, ketone

or ether to the liquid product fromstep (b) to provide a second liquid
product containing at |east about 100 wppm oxygen; (d) contzichimngi he
second | iy@ido4rsatect fromstep (c) with a dewaxi ng catmbriygéo0mfienawscont ai ns
at | east one nol ecul ar sieve containing at |east one 10 or 12 ring channel
at a tenperature of from 120 to 400C and a hydrogen pressure of from791 to
20786 kPa for a tine effective to selectivate the dewaxing catalyst; and 2
8 MAR 77007 WD 2004/ 033590 PCT/ US20036032095 -6 (e) contacting the

sel ectivated dewaxing catalyst fromstep (d) with at |east one of the
second liquid product fromstep (c) or the liquid product from step (b)

under catalytically effective dewaxing conditians._ [0012 et . anot her
embodi nent rel (S?é?@ntt@tlélgﬁb% §é§§t“ﬁ§?‘5 aﬁ‘é’ﬂéﬂgr@téysq i e (‘ﬁgw Sﬁlat basest ock
havi ng a of at..] east out . 125 whi.ch comprises. ..(a) hydrotreating a
abr 1 at it Ge Yt 2 S6ooR R APt SRR SEHe st ey i) iiRso "o "o,
based on tlﬁf&fé L iR ; aTek under effective
hydr otreaszuﬁﬁ con ff&grﬁlﬁ?g%%?frlfgg?ﬁggt e ycﬁ%%sf eated feedstock to
separate gaseous fromliquid product; (c) adding at |east one al cohol,
carboxylic acid, ester, aldehyde, ketone or ether to the liquid product
from st ed0013] t oYst euother embodimentirelptésdtopr prdaess for prepariigny at | east about
100 wppm.oxygen; -..-- - ( contacting the second Jiquid product fromstep
() W!thhdé’:\;g%ﬁlg Pl bagsston Vl%ﬁghj_fbfgﬂﬂtl%ﬁsﬁb‘a‘ﬂt]?éa%’ IhRORBIESI| ar si eve
cont At 10,3t Gf Al RCach a RibritAibd B9 REAABAL nilind o FERELALEHE 68 Trom 120
least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under L

effective hydrotreating conditions; _ .
(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product;
(c) adding at least one alcohol, carboxylic acid, ester, aldehyde, ketone
or ether to the liquid product from step (b) to provide a second liquid product
containing at least about 100 wppm oxygen;
-(d) contacting the second liquid product from step (c) with a dewaxing
catalyst which contains at least one molecular sieve confaining at least one 10
- or 12 ring channel at a temperature of from 120 to 400°C and a hydrogen
pressure of from 791 to 20786 kPa for a time effective to selectivate the O
dewaxing catalyst; o
(e) contacting the selectivated dewaxing catalyst from step (d) with at
least one of the second liquid product from step (c) or the liquid product from
step (b) under catalytically effective dewaxing conditions; and
(f) hydrofinishing the dewaxed product from step (¢) with a
hydrofinishing catalyst under effective hydrofinishing conditions.

[0013] A still further embodiment relates to a process for preparing a

lubricating oil basestock having a VI of at least about 125 which comprises:



pressure of from 791 to 20786 kPa for a tine effective to selectivate the
dewaxi ng catalyst; (e) contacting the selectivated dewaxi ng catal yst from
step (d) with at |east one of the second |iquid product frdrmhMReligXc) or
the |iqui WQrHHBE9% rom step (b) under catal ytically efPE€BUBMWE3/VEXI Ng
conditions; and (f) hydrofinishing the dewaxed product fromstep (e) wth a
hydr of i ni shing catal yst under effective hydrofinishing conditions. [0013] A
still further enbodinment relates to a process for preparing a |ubricating
oi | basestock having a VI of at |eas{-about 125 which conprises: 2 8 MAR
2007 WO 2004/ 033590 PCT/ US2003/032095 -7- (a) hydrotreating a lubricating
oil feedstock having a wax content of at |east about 50 wt.% based on

f eedstock, wt t cat: t ; ' ti
condi 11 on; (b LeD R R AR Y e g S BRPA 2 Ol

from I'i quilehst BbOGHST wt.0%,)bagedon FeedstddaskitlpntyadtctRRthg capilP@xildes aci d,
ester, aldehyde, ketone or ether to the liquid product fromstep (b) to

provi de a effective hiydupiredtipg eduditions; cont ai ni ng at | east about 100 wppm

oxygen; (d) contacting the-second |iquid product fromstep (c) wth a
dewaxi ng cat a@)stsmmlaa%%ﬁxcgrpﬁgatzéﬁfm takitoSepatae SASAPUS tligd conponent

whi ch contrg'n,at | east one of Pt or Pd at a tenperature of from 120 to
400C and & ‘#ﬂf’rogen pressure of from 791 to 20786 kPa for a tine effective

Cousni g, oo i §51 MGARIAPASLRNR colthyIERE K0 HNBIR Telonfr o
product f ppetierep thecliqwid produdtifEpih Gtdp @46 prévi@sa second liquid product
( containing at least aboult 100 wppm oxygen;
_. . . {(d)_contacting the second liquid product from step (c) with a dewaxing
catalyst which contains ZSM-48 and a metal hydrogenation component which
contains at least one of Pt or Pd at a temperature of from 120 to 400°C and a
hydrogen pressure of from 791 to 20786 kPa for a time effective to selectivate
the dewz;xing catalyst;
(e) contacting the selectivated dewaxing catalyst from step (d) with at
Jeast one of the second liquid product from step (c) or the liquid product from
step (b) under catalytically effective dewaxing conditions; and
(f) hydrofinishing the dewaxed product from step (e) with a.
( hydrofinishing catalyst from the M418S family under effective hydrofinishing

conditions.

[0014]  The basestocks according to the invention meet the requirements of a
Group III basestock and can be prepared in high yields while at the same time
possessing excellent properties such as high VI and low pour point. Selective

oxygenate activation of the dewaxing catalyst further improves both yield and

VL



step (b) under catalytically effective dewaxing conditions; and (f)
hydr of i ni shing the dewaxed product fromstep (e) wth a. hydr T‘{AI ni h| ng
catalyst fromthe M1l S fam |y under effective hydrofinishi n Br'm[, tions.
[ 0014) Th¥WOH8EEBHWKks according to the invention nmeet thRCTESRIDIENMIH S of a
G oup Il basestock and can be prepared in high yields while at the sanme
time possessing excellent properties such as high VI and | ow pour point.
Sel ective oxygenate activation of the dewaxing catalyst further inproves
both yield and VI. 2 8 MAR 2007 WO 2684/ 033590 PCT/ US2003/ 032095 - 8- BRI EF
DESCRI PTI ON OF THE DRAW NGS [0015] Figure 1 is a schematic flow di agram of
t he process. [0016] Fi gure 21s a graph showi ng the effect of tenperature on
sel ectivi T > wve g LED DESCRI PTI ON OF THE

. ed in the process of the
i nvention are wax- contai ning feeds that boil in the lubricating oil range,
typically having a 10% distillation point greater than 650F (343C),
measur ed [EP1SSTMHgB® bors a sshiektalRefTow diaghanr f teproadsf r om m neral or
synthetic sources. The wax content of the feedstock is at |east about 50
w. % based on feedstock and can range up to 100 wt.% wax. The wax content

of a feed be ete ned b nucl ear net.ic resonance ect.roscopy
(ASTM Dszﬁ’gilgl by Pg Ta?ﬁ %Tépﬁcfbpwﬁ’ég ﬁb‘b@%ﬁ@%fiﬁ%@é e oo @gcémlvent net hods
(ASTM D3283).. seybﬁlv\ﬁ?e’ﬂycatatlﬁﬁds may be derived froma nunber of sources such
as oils derive

DETAILED DESCRIPTION OF THE INVENTION O

Feedstocks

[0017)  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 50 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 methods (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 dewaxiné 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.



solvent refining processes such as raffinates, partially solvent dewaxed
oils, deasphalted oils, distillates, vacuumgas oils, coke5 %@ﬁ ahls, sl ack
waxes, foots oils and the Iike, and Fischer-Tropsch waxes. BaR d ‘ed feeds
are sl achOeneee333and Fi scher- Tropsch waxes. Sl ack waxesPEFESIHIEAN y
derived 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
fromdeoil ed sl ack waxes. Fischer-Trgpsch waxes are prepared by the

Fi scher-Tropsch synthetic process. 278 MAR 2001 WD 200-4/033590

PCT/ US2003/ 032095 -9 [0018] Feedstocks may have high contents of nitrogen-
and sul fur- contam nants. Feeds containing up to 0.2 wt.% of nitrogen, based
on feed goo18jup FeedstOcitmiy Bhvé HighWontdils eﬁnﬁfdg%ﬁ%ﬁai saeri_Lhe present
process. Feeds having a high wax content typically have high viscosity

| ndexes afontgminan®0 Feeds ronininSuipftor0. 2nd, %6 iof hitgegen; basehyss fewyarnde neasur ed
by standard ASTM et hods D5453 and D4629, respectively. 100191 For feeds
deri ved fupoid:6Wichtofsuifuscan ba precassed grthp piresentprasess| Beads Havirg i ons from

t her i istillati t.L mdistillati it, dth
G ot 1| 2 R SR PP BTy e bifh ViaF e GORUBHS R4 20O MR o8 due.
: PRI | 2
T L S o e L A S S T N

| eavi ng" D4483 s B4B29 Aebpétitiefpnponents in a raffmate phase. Naphthenes are
di stributed between the extract” and raffmate phases. Typical solvents for

sol vent -extraction include phenol, furfural and N-nethyl pyrrolidone: By
controlling the solyent tq oil ratio, extraction tenperature and net hod of

cofit act i f st i Fortesds gdeneed fomseluentaxtracionséatigh heillngpeiewsl t he

degree Offractions_ﬁ'Qm atmospheric distillation are sent to a vacuum distillation unit,

and the distillation fractions from this unit are solvent extracted. The residue
from vacuum distillation may be deasphalted. The solvent extraction process
selectively dissolves the aromatic components in an extract phase while leaving' .
the more.parafﬁnic components in a raffinate phase. Naphthenes are

distributed between the extract and raffinate phases. Typical solvents for

solvent extraction include phenol, furfural and N-methyl pyrrolidone. By
controlling the solvent to oil ratio, extraction temperature and method of
contacting distillate to be extracted with solvent, one can control the degree of

( separation between the extract and raffinate phases.

Hydrotreating

[0020]  For hydrotreating, the catalysts are those effective for hydrotreating
such as catalysts containing Group 6 metals (based on the ITUPAC 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



separati on between the extract and raffinate phases. Hydrotreating [0020]
For hydrotreating, the catal ysts are those effective for hydrﬁtma@ﬁ ng such
as catalysts containing Goup 6 netals (based on the | UPAC P& i b 7Tab| e
format haWDRYo4@38WPs from 1 to 18), Goups 8 - 10 net al LCTARIPNA/IRWSes
thereof. Preferred netals include nickel, tungsten, nolybdenum cobalt and
m xtures thereof. These netals or mxtures of netals are typically present
as oxides or sulfides on refractory tal oxide supports. The m xture of
metals may al so be present as bul k al catal ysts wherein the anmount of
metal is 30 wt.%or greater, based on catalyst. Suitable netal oxide
supports include 2 8 MAR 2087 WD 2004/ 033590 PCT/ US2003/ 032095 -10 oxi des

such as spkided sudh HEG{Ra, Sublifd-ThidHThRASnA of iifaﬁ(ﬁ&%eﬂ%f@&l?%ﬂ#ﬁna@' um na.
or eta.

Preferred al um nas are porous alum nas such as ga e anount of

netal s, ePréferred atlimirhsairé porusi adumings suels as gam@esof sam Eoathotntoft o 35
w.% based on the catalyst. In the case of Breferred m xtures of groups
9-10 met amgetalyj eitheyrindiyidialiyton in, mixturegrrenges Honpabmttd).5 tads wir%sent in

anounts of fromQ.5 to 5 wt,% based gn catal yst d the _group netals are
pr esent inaSa%ng}'h&Qr@ alyst, JH]@CPGS%@FMF?Q%“?W&‘@ t&roBps Aetamsta®y pe
measur ed ] rpLi ) r Lnductively co ed
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i ndi vi duaky BR} @ ShasedddiPddtallRaid 1 éﬁéu@% HEfa® ar@:ﬁrgferﬁ%ﬁ’aﬂfotuﬁts?@f‘ be
controlled by adding pronoters and/or dopants, or by controlling the nature
of the nefimm 63030 ws¥ppDh¢ ameugts, ofretalsnhinyg beimeasubed Bymatothicof silica

i ncorporated into a silica- alumna support. Exanples of pronoters and/or

dopant s i AbsarptomapesieascopBsipductivaly conpled phsmapatupieemuissionor on, yttri a;

- th oxid d . indivi
rare-ear gpeoc)l(:rlomee 701 ofher methods specified by ASTM for individual metals.

0021)  The acidity of metal oxide supports can be controlled by adding

promoters and/or dopants, or by controlling the nature of the metal oxide

support, e.g., by controlling the amount of silica incorporated into a silica-

alumina support. Examples of promoters and/or dopants include halogen,

especially fluorine, phosphorus, boron, yttria, rare-earth oxides and magnesia.

Promoters such as halogens generally increase the acidity of metal oxide

supports while mildly basic dopants such as yttria or magnesia tend to decrease

the acidity of such supports. (o

[0022] Hydrotreating conditions include temperatures of from 150 to 400°C,
preferably 200 t0350°C, a hydrogen partial pressure of from 1480 to 20786 kPa
(200 to 3000 psig), preferably 2859 to 13891 kPa (400 to 2000 psig), a space
velocity of from 0.1 to 10 LHSV, preferably 0.1 to 5 LHSV, and a hydrogen to
feed ratio of from 89 to 1780 m*/m’ (500 to 10000 scf/B), preferably 178 to 890

m>/m’.

[0023]  Hydrotreating reduces the amount of nitrogen- and sulfur-containing
contaminants to levels which will not unacceptably affect the dewaxing catalyst

in the subsequent dewaxing step. Also, there may be certain polynuclear



Pronmoters such as hal ogens generally increase the acidity of netal oxide
supports while mldly basic dopants such as yttria or magnesia tend to
decrease the acidity of such supports. [0022] Hydrotreatingl &8ARI20 ons

i ncl ude tveopenasifmwes of from 150 to 400C, preferably 2C0TIUS28530809%
hydrogen partial pressure of from 1480 to 20786 kPa (200 to 3000 psig),
preferably 2859 to 13891 kPa (400 to 2000 psig), a space velocity of from
0.1 to 10 LHSV, preferably 0.1 to 5 LHSV, and a hydrogen to feed ratio of
from89 to 1780 nB/nB (500 to 10000 stk B), preferably 178 to 890 nB/nB.

[ 0023] Hydrotreating reduces the anmount of nitrogen- and sul fur-containing
contam nants to levels which will not unacceptably affect the dewaxing

ol ynuel 2Pt pRHeS SHCh RS 1553 BB orstS mld BUGHURARE s ot o

: : o . S o Th
igﬁf :iﬁis nﬂég,e diUPt pr esgﬁsf iﬂﬁva@ ﬁﬂb‘gnfgﬁgﬁg?%dnmaé glll}g% gglﬁaﬂti E?g@gﬂiﬁ)shi ngese
step. [0C2eY. During hydrotreating, less than 5 wt. % of the feedstock,

preferably less than 3 wt.% nore preferably less than 2 w.% is converted
to 650F (343C) mnus products to produce a hydrotreated feedstock whose Vi

I ncrease (,}.S,,l ess, than 4 referably, | ess tha , J;ore prefera | ess t han
2 great erwbiﬂn ﬁ’l‘él %365110{3'%"%386&%%&3 “fth‘Z’ ‘#ﬁgﬁ fg\g:f(st Pé‘?#’éa% t he
present f 85 L £l | Q358 ' setreating step.
[ 0025] T#gﬁﬁ%ﬁ gf\?{@f’gg&fe éjeﬂatsié?%@ lérgasyth%gﬁpaésoég&]%‘%%éep&o%%t e dewaxi ng
step or [B43WARINLs FrbaLER e ptetuce AHiRIrgReAed FesRdAWHAN V1 sitgBasds hydrogen
sul fide and armmoni a prior to dewaxing. Stripping can be by conventi onal

( is less than 4, preferably less than 3, more preferably less than 2 greater than

‘ the VI of the i_’_e__e_dst_ock.' The high wax contents of the present feeds results in

minimal VI increase during the hydrotreating step.

[0025]  The hydrotreated feedstock may be passed directly to the dewaxing -
step or preferably, stripped to remove gaseous contaminants such as hydrogen
sulfide and ammonia prior to dewaxing. Stripping can be by conventional

means such as flash drums or fractionators.

Dewaxing Catalyst and Oxygenate Treatment

[0026])  The present process for the catalytic dewaxing of waxy feeds utilizes
a catalyst that has been activated by contacting the catalyst with an oxygenate.
A preferred dewaxing catalyst is one whose mode of dewaxing is by

isomerizing wax molecules to isomerates with boiling points in the lube range.

[0027]  The dewaxing catalyst may be either crystalline or amorphous.
Crystalline materials are molecular sieves that contain at least one 10 or 12 ring
channel and may be based on aluminosilicates (zeolites), or may be based on
aluminophosphates. Zeolites used for oxygenate treatment may contain at least
one 10 or 12 channel. Examples of such zeolites include ZSM-5, ZSM-11,
ZSM-22, ZSM-23, ZSM-35, ZSM-48, ZSM-57, ferrierite, EU-1, NU-87, ITQ-



means such as flash drunms or fractionators. Dewaxing Catal yst and Oxygenate
Treatment [0026] The present process for the catal ytic dewaxi waxy
feeds utilizes a catalyst that has been activated by cont aé lﬂqﬁéqzlﬂ

cat al yst whrtmansonygenate. A preferred dewaxi ng cat al )PSII“IUS?(J(BNBZ(IMOSG node
of dewaxing is by isonmerizing wax nol ecules to isonmerates with boiling
points in the |lube range. 100271 The dewaxi ng catal yst may be either
crystalline or anorphous. Crystalline materials are nol ecul ar sieves that
contain at |east one 10 or 12 ring eh&nnel and may be based on

alum nosilicates (zeolites), or may be based on al um nophosphates. Zeolites
used for oxygenate treatnment may contain at |east one 10 or 12 channel.

zw s, ZAPRYMCEFDN IR G ufiihopospitled tonafilbl 8 16PN, 033500
/ US2
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Exanpl es antainirecl? ahesshangsls inclnd@izeulite bed, ZSM- haOi-$8i SAPAdS, zeolite
beta, ZSM 12, MOM 68 SAPO-5, SAPO 31, MAPO 36, ZSM 18, nordenite, faujasite

and of f r SSAPO-31tMARQH 36, EEMrik, @mondhmte efad]aﬂki& ang oéﬁtctatleyslt skowjd bes ZSM 5

can have altered dewaxi.n dju |ng catal yst properties, such
as aci di t8pt etﬁg}a&a ‘g‘?wg%ﬁﬁ Elu %gi%s ve lterad,deViaXiRgt ed in US

Pat ent Th eve are scrih in US ent
Nanber s SoRRHEREY Liust e BTSN Operts Yikh (555 theREdispdimion w875 6
and 4, 44 F%;E’b I856 Pt t MCM 71 and
| TQ 13 a&e%ﬂ%s ri g%ll%é%CT pgt’i‘? %P%HEIBISI ?(:22? Tojr?g R%%%Xe%ga? and WO
0078677. diewdseire ddsaritical MSIIIS Pategit Nignbet®$, 2M4b, 565,222 858, £8W5A37, Especi al | ¥
preferred is ZSM 48. As

4,397,827, 4,585, 747 5 075 269 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 in¢ludes 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.

[0028] Amorphous dewaxing catalysts include alumina, fluorided alumina, ( '
silica-alumina, fluorided silica-alumina and stlica-alumina doped with Group 3

metals. Such catalysts are described for example in US Patent No. 4,900,707

and 6,383,366.

[0029]  The dewaxing catalysts are bifunctional, i.e., they are loaded with a
metal hydrogenation component, which is at least one Group 6 metal, at least
one Group & - 10 metal, or mixtures thereof. Preferred metals are Groups 9 -10
metals. Especially preferred are Groups 9 - 10 noble metals such as Pt, Pd or
mixtures thereof (based on the [UPAC Periodic Table format having Groups
from 1 to 18). These metals are loaded at the rate of 0.1 to 30 wt.%, based on

catalyst. Catalyst preparation and metal loading methods are described for



herein, ZSM 48 includes EU-2, EU- 11 and ZBM 30 which are structurally

equi val ent to ZSM 48. The nol ecul ar sieves are preferably in the hydrogen
form Reduction can occur in situ during the dewaxing step kiR ZﬂﬁT can
occur eweibtaodssoanot her vessel. [00281 Anor phous dewaXChg/Se¥BaBiNet s

i nclude alumna, fluorided alumna, silica-alumna, fluorided
silica-alumna and silica-alumna doped with Goup 3 netals. Such catal ysts
are described for exanple in US Patent No. 4,900,707 and 6,383,366. [00291
The dewaxing catal ysts are bifunctiondd- i.e., they are loaded with a netal
hydr ogenati on conponent, which is at |east one G oup 6 netal, at |east one
Goup 8 - 10 netal, or mxtures thereof. Preferred netals are Goups 9 -10

o i xt SRR ApS R N 6P T BB et R R PO T R0 g @ oups
from1 t%d@ﬁnpﬁ?ﬁﬁﬁoﬂﬁ&iﬁhﬂe%ﬁpgﬁfgé%éﬁl stapﬁ.l Mdt8l ﬂ’i&g@;{srp}o& fs?éc igltks % based

on catalyst. ‘Caral yst préparat nd neta oadi ng are descri bed

for 2 8 \iid eolyst piitid{elsisé OXARDS (Jre MEFAribBANA/ D PARAD No. 58Xl e in US
Patent No. 6,294,077, and include for exanple ion exchange and inpregnation
usi ng dedewpbissowathrmall pagiciessizoend welli dipperssbmetad @rmprafeedand cat al yst
particle size control are described in US Patent No. 5,282,958. Catalysts
with snmall particle size and well dispersed netal are preferred. [0030] The

T ot nal(0F36 S THembBLER ek S ARPOBIAT ifbslefUflh BREE kB Sriah Nt 27 e

resi stant” tohi gh tenperatures and under " dewax
condi t i onhat frefresigtant td highhempeRitares @ﬁfi@ﬁé}ﬁbé/ ShpRSyeindee deiwastidd ess (self-

bound). The binder materials are usually i'norgani ¢ oxi des such as silica,
al (arri na, cmhtiitixmsatb@hn&sfn?bhcrhdqwaxin@ catdlysios nody bé bimdesless (delfot her net al

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 -

magnesir:;. The amount of molecular sieve in the finished dewaxing catalyst is

from 10 to 100, preferably 35 to 100 wt.%, based on catalyst. Such catalysts

are formed by methods such spray drying, extrusion and the like. The

dewaxing catalyst may be used in the sulfided or unsulfided form, and is

preferably in the sulfided form.

{0031]  Dewaxing conditions include temperatures of from 250 - 400°C,
preferably 275 to 350°C, pressures of from 791 to 20786 kPa (100 to 3000
psig), preferably 1480 to 17339 kPa (200 to 2500 psig), liquid hourly space
velocities of from 0.1 to 10 hr’’, preferably 0.1 to 5 hr! and hydrogen treat gas
rates from 45 to 1780 m*/m’ (250 to 10000 scf/B), preferably 89 to 890 m’/m’
(500 to 5000 scf/B).

[0032]  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



oxi des such as titania, nmagnesia, thoria, zirconia and the like and tertiary
conbi nations of these oxides such as silica-alumna -thoria angiMAR 2007
silica-alum na nagnesia. The amount of nol ecular sieve in the finished
dewaxi ng watrekysisses from 10 to 100, preferably 35 to POU/USROBH3INESed on
catal yst. Such catalysts are formed by methods such spray drying, extrusion
and the |like. The dewaxing catalyst nmay be used in the sulfided or
unsulfided form and is preferably in the sulfided form [0031] Dewaxi ng
conditions include tenperatures of fri¥m 250 - 400C, preferably 275 to 350C,
pressures of from 791 to 20786 kPa (100 to 3000 psig), preferably 1480 to
17339 kPa (200 to 2500 psig), liquid hourly space velocities of fromO.1 to

10 hi', | om45 to
1780 1B/ m%egggé}t%l Poledric 5?‘#‘%%@%?@ 1 a0 agg?t?%@ﬁgg%ﬁ?@%?% to 5000
scf/B). [EFR]ls,Osugsaheas add drioxydielRuds ?Je)claﬁ\l%ﬁaw@ﬁ(ﬁst IThedstpaité Ng cat al yst
are organic, oxygen-containin corrpounds or gano- oxygenates) which form

wat er unueletlhydonidavwbdsatq lceartion iatoms and)myq;emgeslpl tnaixygencantmngd i ¢ aci ds,
al cohol s .i ncludi n ol yql s, ester al dehydes, ethers, ketones and m xtures
2 8 MAR 2@(9?“‘% gﬁg‘@%g@@@@ %Sﬂ@b@b ggnge fﬁlﬂ ket @sfmeasuragh i nor gani c
oxygenat red oxygenates are alcohols, esters, ethers
and car bWﬁMﬁﬁ@%@%@g%@ al cohol s. The organo noi eties contain at

| east 1 carbon atom and nay range up to oxygen contained in oxidized

hydr ocarbon feeds in the |ube boiling range (343C + as neasured by ASTM D

86 or ASTWMIH87) The FesiBiselte sekrtvebesttivatestheatalygiconbsihs weleast he cat al yst
contains at |east about 100 wppm neasured as oxygen, of at |east one

oxygenat eabopt 0@ maipiny, measured as oxygen, of at least one oxygenate, preferably at L-

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 spectrometry (GC-

MS) or fourier transform infrared spectroscopy. Neutron activation analysis is

preferred for low concentrations of oxygenates. Oxygenate contents of feeds

(as oxygenate) may be determined by proten nuclear magnetic resonance or by .

GC-MS.

[0034]  Various methods have been proposed for measuring the selectivity of
dewaxing catalysts. In one method described in J. Catalysis, 1984, 86, 24-31,a -
feedstock is catalytically dewaxed over the zeolite whose selectivity is
determined at various reaction severities to achieve different product pour

points. The conversion required to achieve a giveﬁ 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



| east about 400 wppm neasured as oxygen, of at |east one oxygenate.

Amounts of oxygenates greater than 10000 wppm may be used if ﬁ @.Fd as

such amounts will not adversely affect the dewaxing procesgjb ﬁg ducts. The
total oxywgennsonsemt of an oxygenate can be neasured byP{RAIS2WA#®AY8F net hods
such as neutron activation analysis which may be conbined with high

resol ution proton nucl ear magneti c resonance, gas chronmat ography with

oxygen fl ane ionization detector, gas chromat ography-mass spectronetry (GC
MB) or fourier transforminfrared speldroscopy. Neutron activation anal ysis
is preferred for | ow concentrations of oxygenates. Oxygenate contents of
feeds (as oxygenate) may be determ ned by proton nucl ear nmagneti c resonance

or by .GC: . J: Qs e pL: sed f.or. neasuring the
sel ecti \C/FP %@ggﬁ%ﬁ(ﬁ%ﬂ%&%&{H}i$§g§q4§g%rhee@rf£q?ﬁoéﬁ%&%trqt{)tgg inJ. Catalysis,
1984, 86,dfdiidns. @ feedstock is catalytically dewaxed over the zeolite
whose selectivity is determ ned at various reaction severities to achieve

di fferent product pour points. The conversion required to achieve a given
degree of dewaxing may then be conpared with a reference catal yst such as
ZSM 5 t o [0@38r ni Hie thecprgsent envendiose seloctivity for agven calalystits defiixgbawss,

sel ectivi i

i s.measured far, a giyven nolecul ar eve, hayi ng a defi ned

orystal | theRaEyana Aot ol dk BoiliRisphse Bomerits JoTmeda) Hs 14169 39500
PCT/ US20Q3/ - j c | SORRLI: j - under a
gi ven seg’ %ﬁ (g’?'t%he(%%dl I ?\i{s‘ﬂ".n?%g%sﬁeeﬁ‘nﬁﬁe _ &%‘g‘%ﬁ?ﬁﬁ Iﬂvsgﬁéﬁg’ﬁ?aagg ectivity
for a gl vesuleef ék)yéénatesn@ﬁfdeﬁﬁfbra&sgivbﬂﬂe%ﬂﬁig! éh‘ﬂﬂbfs%lw Réorférizé/e boiling
range i sonerate formed at the target pour point fromthe wax conponent of
t h@ f eedleashd relaivevémeore dfiths sfagatompdnenamta lube boiling range isomerate

at the pour point target, breferably at least 6 relative %, more preferably at least

10 relative %.

[0036]  The selectivity improvement for any give dewaxing catalyst may be -
calculate‘d 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 dewaxing conditions of temperature and space velocity to achieve

( equivalent pour point.



result of oxygenate treatnent for a given dewaxing catalyst is to isonerize
at least 4 relative %nore of the wax component into |ube bpfMymgymange

i somerate at the pour point target, preferably at least 6 relative % nore
pref er ablyoat4us3®d 10 rel ative % [0036] The sel ecti viRGIYRPPPIeNENt f or
any give dewaxing catalyst may be calculated as illustrated in the

hypot heti cal exanple given in the following chart show ng isonmerate yield
| nprovenent at equival ent pour point for dewaxing a waxy feed. Catalyst A
and Catalyst B (which is Catalyst A tHrated with oxygenate). The yield for
the exanple is obtained by adjusting if necessary dewaxi ng conditions of
tenperature and space velocity to achieve C equivalent pour point. 2 8 MAR
2007 WD 2004/ 033590 PCT/ US2003/032095 -16 Catal yst A Catalyst B

(untreat ed) (oxm;enate treated) Wax content of feed 90.0 % 90.0% Yi el d of
| sonerate 61.0 % 72. 0 Wt . %Cd#ta rAget pour |SO¢QItﬂfy§tBe| ectivity 0.567 *
0.689 Selectivity inprovement,mnr Rel at%ﬁw 21.5 0p*x**

i mprovenent % * Cal cul ati on: %I—é&-floo - 72 -(100 -

90)]/90 = 689 * % 8. 9/0.567, = 1,215, no |rrproverrent is O. 567/0 567 = 1.0

xxx" (1,21 5%[00939,1? /fror any given cal@0y4t, isonerate yield
shoul d i rrprove Wi t h

Yield of isomerate 61.0 wt.% 72.0 wt.%

at target pour

Isomerate selectivity 0.567 * 0.689 *

Selectivity improvement _ 1.215 **

Relative selectivity 21.5 % ***

improvement %
* Calculation: [61.0 - (100 - 90)}/90=0.567 [72.0 -(100 - 90)]/90 = 0.689
ok 0.689/0.567 = 1.215; no improvement is 0.567/0.567 = 1.0

ok (1.215-1.000)x 100=21.5%

10037]  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.

Hvdrofinishing

[0038] At least a portion of the product from dewaxing is passed directly to
a hydrofinishing step without disengagement. It is preferred to hydrofinish the
product resulting from dewaxing in order to adjustl 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.



I ncreasi ng wax content of the feed. Thus feeds with higher wax contents,
e.g., greater than 40 w.% based on feed, are preferred. Hvdrgofisgnjgghi ne
[0038] At |east a portion of the product fromdewaxing is passed directly to
a hydr of W@ 2041833589 ep wi t hout di sengagenent. It is pref B?T’g’éz“d'é("ﬁy‘)?ﬂ of mi sh
the product resulting fromdewaxing in order to adjust product qualities to
desired specifications. Hydrofinishing is a formof mld hydrotreating
directed to saturating any |ube range ol efins and residual aromatics as
well as to removing any remaining h er oat oms and col or bodi es. The post
dewaxi ng hydrofinishing is usually carried out in cascade with the dewaxing
step. 2 8 MAR 2007 WD 2004/033590 PCT/US2 0113 /113 2 0 9 5 -17- Cenerally

the hydr adhenerhilfehethydrofigishivig el beehrradd mrm%xﬁgwaﬁﬁe& mﬁﬁb&;ﬂ 150C to
350C, preferably 1800C to 250C. Total pressures are typically from 2859 to

20786 kPal 3086qot35000, pref@ably 1Bl to 230°GuITbtdlquedsyraae eypiehlde fitoyn i S
typically fromO. 1 to 5 LHSV (hr-1), prefe_rablg 0. 5to 3 hfl and hydrogen
treat gadP40e0786 khadgbaut 4)G mﬁtpm) nigiquidbowrly spa@oelecityBls. [ 0039]

Ui bR L 155 L ARD SRk 1% - Somhaagtat” 15 "
net al s, %ﬁéﬁgﬁs’??‘% hﬁgrﬁofmoﬁﬁle&gr(?gﬁltﬁgﬁoa SHuyggude at | east one noble

nmet al ha rong hydrogenati on ‘functi especially platinum palladium
and m xtures thereof. The m xture of nmetals may al so be present as bul k

metal catal ysts wherein the anmount of metal is 30 wt.% or greater based on
cat al yst .{0839%ui t Hlyideofimsslaingwaialpsts apppthoss comtaining Group éaneliats (hasetbs such as
silica, alum.na, silica-al L&n nas or. titania, preferably alum na. The

prgf erredn th?épgﬁ"i@?ﬁﬁﬁgl%ﬁ% £ Jermatihaving GreunscEomal tor h8), 6710ups B -conpri se at
| e ‘

St ongq metals, and mig;tures' thereof. Preferred metals include at least one noble
metal having a strong hydrogenation function, especially platinum, palladium
and mixtures thereof. The mixture of metals may also be present as bulk
metal catalysts wherein the amount of metal is 30 wt.% or greater based on
catalyst. 'Suitable metal oxide supports include low acidic oxides such as silica,
alumina, silica-aluminas or titania, preferably alumina. The preferred

hydrofinishing catalysts for aromatics saturation will comprise at least one
metal having relatively strong hydrogenation function on a porous support.
Typical support materials include amorphous or crystalline oxide materials
such as alumina, silica, and silica-alumina. The metal content of the catalyst is
often as high as about 20 weight percent for non-noble metals. Noble metals
are usually present in amounts no greater than about 1wt.%. A preferred
hydrofinishing catalyst is a mesoporous material belonging to the M41S class
or family of catalysts. The M41S family of catalysts are mesoporous materials
having high silica contents whose preparation is further described in J. Amer.
Chem. Soc., 1992, 114, 10834. Examples included MCM-41, MCM-48 and
MCM-50. Mesoporous refers to catalysts having pore sizes from 15 to 100 A.

A preferred member of this class is MCM-41 whose preparation is described in
US Patent No. 5,098,684. MCM-41 is an inorganic, porous, non-layered phase
having a hexagonal arrangement of uniformly-sized pores. The physical

structure of MCM-41 is like a bundle of straws wherein the opening of the



metal having relatively strong hydrogenati on function on a porous support.
Typi cal support materials include anorphous or crystalline ox?gﬂ W@Eﬁrials C
such as alumna, silica, and silica-alum na. The metal conten OP t he

cat al yst WQ20ufB&#vas hi gh as about 20 wei ght percent fECTABANRABIYS et al s.
Noble metals are usually present in amounts no greater than about 1wt.% A
preferred hydrofm shing catalyst is a nesoporous material belonging to the
MI1 S class or famly of catalysts. The M4l S famly of catalysts are
mesoporous materials having high siti&a contents whose preparation is
further described in J. Arer. Chem Soc., 1992, 114, 10834. Exanples

I ncl uded MCM 41, MCM 48 and MCM 50. Mesoporous refers to catal ysts having

pore si zZegraff : ﬁ{?}ﬂﬂ | s is MCwm 41
whose pr ?3’(% asg@%%é?ﬁsagi@ﬁf%%%éip?}%?@en %Tt"(s)foé%‘g?’@%‘ﬁ‘l?‘ﬁ 41 is an

I nor gani M(Mt48/Bas fefbicayain hAg & ddserbad for enaUspitepoNeent  Of

uni form y-si zed pores. 1The phggacal structure %41 Is like a bundl e of

straws whgil 28,208 veharpenM{GMe$0 haea himelMaRtrpotize. WICRHE4/@ARIEIDade
PCT/ US2003/ 032095 -18 straws ,(the cell dianeter of the pores) ranges from
15 to 100Vihg&iersntsize POkt QBCTHREES B BEBNLSOBOTARSIIADE R hY BEeRAIPHBed for

le is US_Pat No, 98, 203 50 .h | | | tructure.
NOW 81 c TS BaIRIEY Dapt A metngenalon HaneTEPLTIHES 15 At RS GREthor ous

T ' ' t,
b e e e I B R TR S
nobl e net@tdup EBRESleahéndls, Mo3vpreferabbBoPE PdRirahbiturd8 theebef erably Pt, Pd or

m xtures thereof. [0040] Cenerally the hydrofinishing will be carried out at
tenperatures from about 150C to 350C, preferably 1800C to 250C. Tot al

ressures are t cal | from 2859 to 20786 kPa (about 400 to 3000 psi
Ei qui d hd0P40) S%g‘;g:@erall%/ the hydrofinishing w1?l be carrled(out at temperatures gom Pst 0)

about 150°C to 350°C, preferably 1800C to 250°C. Total pressures are typically
from 2859 to 20786 kPa (about 400 to 3000 psig) . Liquid hourly space
velocity is typically from 0. 1 to 5 LHSV (hr™), preferably 0. 5 to 3 hr' and
hydrogen treat gas rates of from 44.5 to 1780 m’/m’ (250 to 10,000 scf/B).

Catalyst Preparation and Process Description

[0041]  Since normal hydrocarbon feedstocks derived from petroleum

contain amounts of sulfur and nitrogen that are detrimental to dewaxing C
catalysts, it is preferred that such feedstocks are hydrotreated prior to h
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. The

hydrotreated feedstocks are then sent to the dewaxing step.

[0042]  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



velocity is typically fromO. 1 to 5 LHSV (hf'), preferably 0. 5 to 3 hf1l
and hydrogen treat gas rates of from44.5 to 1780 nB/n8 (25@gtaR 37000
scfB). Catalyst Preparation and Process Description [00411 Since nor nal
hydr ocar bgp 2headsivocks derived from petrol eum contai n aoawsdsosfizzeal fur and
nitrogen that are detrinental to dewaxing catalysts, it is preferred that
such feedstocks are hydrotreated prior to dewaxing. Thus the feedstocks to
the present catal ytic dewaxi ng process that contain unacceptable |evels of
sul fur and nitrogen contam nants are-jg-eferably hydroprocessed and
subsequently stripped to renove gaseous sulfur- and nitrogen-containing
contam nants such as hydrogen sul fide and ammoni a. The hydrotreated

feedstocks are then.sent.  to the de in tep. [00421 The catal ysts used in
the cat al dAYRIRE fARIYY Witheg dS?‘EnB%F\t,@i(q 91%‘:33 §P’3 ﬁﬁéléas iR GFIRC églttseﬁ-&st

f . j | di h |
e ohact g nitihe OfhpldToRBieR by Healh? iidRE G Soni vosi o
net al | oagcpa i@ne@ggggéla% |th& hfReh¥ad IR LAY WitE atmﬁgmmg MYRRu007 WO

2094/ 1133590 PCT/ US2 095 -19- dewaxi ng catal yst h a deconposabl e

net al salsuchuashydsogen/laydrogers slilfide @r gther splfidingugensor dyicoataoimg! ex f ol | owned
by heating. Sulfiding can be acconplished by treating the netal | oaded
cat al yst the eatalyss with hydrggen and adee mke@m@g@:wlﬂﬂm@wtmbm de or

other sulfidin nt, or .by contacti the cajalyst with hydrogen and a

f eedst ocISY}H @gﬁa‘ﬁﬁﬁf (g)ﬂéﬂp?lqgoqrg@n%algﬁlgr @mPYUNGssi ng a f eedst ock contai ning
organo sul fur conpounds. [0043] In order to selectively activate

(sel ectivate) the dewaxing catalyst, the oxygenate or m xture of oxygenates

ma 3g mggﬁg] g;{ gfgfger té@; :rslé‘llggtivély deQeat Pafledthate ) e RwARTEX Estalyht,t T nati vel y,
the oxygenate or mixture of oxygenates may be added directly to the
hydrocarbon feed to be dewaxed. Alteratively, the dewaxing catalyst can be
selectively activated separately and the activated catalyst used in the dewaxing

~ process. In the former process, a hydrocarbon feed containing at least about
100 wpp'm, measured as oxygen, of at least one oxygenate is contacted with the
dewaxing catalyst under dewaxing conditions. The time effective to
selectivate that catalyst is at least one hour, preferably at least 24 hours. The
catalyst selectivation may also be followed by monitoring the yield of

- isomerate from dewaxing. Alternatively, the dewaxing catalyst can be

Q selectively activated prior to use in the dewaxing process. In this case, the

dewaxing catalyst is heated at a temperature of from 120 to 400°C and a
hydrogen pressure of from 101 to 20786 kPa (0 to 3000 psig) in the presence
of a feed containing at least about 100 wppm, measured as oxygen, of at least
one oxygenate. The time effective to selectivate the catalyst is at least one
hour, preferably at least 24 hours. The catalyst selectivation may also be
monitored by testing catalyst samples for increased isomerate yield in the
dewaxing process. 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, it is preferred

that the carrier be a hydrocarbon such as product resulting from the present



selectively activated separately and the activated catal yst used in the
dewaxi ng process. In the fornmer process, a hydrocarbon feed n% |.ni ng at
| east about 100 wppm neasured as oxygen, of at |east one o&@gé 2@3 i's
cont act edweiznbw/i3B®n dewaxi ng cat al yst under dewaxi ng corlitispesostims ti ne
effective to selectivate that catalyst is at |east one hour, preferably at
| east 24 hours. The catalyst selectivation may al so be foll owed by
nonitoring the yield of isonmerate from dewaxi-ng. Alternatively, the
dewaxi ng catal yst can be c sel ectivelypactivated prior to use in the
dewaxi ng process. In this case, the dewaxing catalyst is heated at a
tenperature of from 120 to 400C and a hydrogen pressure of from 101l to
20786 kPa (0 to 3000 psig) in the presence of a feed containing at |east
about 100CalEyHE deving progssse x4 antedpresiouslyashe demexiogegtalystanayrhe tine

effective tq.se]lectjvate the lyst is at |east one hour, preferably at
| east 24 1}?&&‘&%%@@%@&%@@@8@55@ dﬁ%‘r&? r‘?fi‘?@Hbe noni tored by testing
catal yst sanples for increased isonerate yield in the dewaxing process. The
feed may be the same or different fromthe hydrocarbon feed to be dewaxed.

Thus the :]hm] ”ﬁﬂaﬁélszﬁﬁﬁrebﬂraﬁoﬁ%ﬂisﬁba&ﬁii%ﬁt aéwai;ilﬁg dARBesRbRlishegd to be

dewaxed. 1f the feed'is a carrier feed, Is preferred that the carrier be

a hydr ocanhbosinglecieaetor pr anseparateseddtorsg Ihraoprefdreechermbediméent8a WBRe2007 WO
2004/ 033590 PCT/ US2003/ 032095  -20 catal yti c dewaxi ng process. As noted
pr evi ous|petal fradeehEXMnd8 dawakipgtcatglystis plaseddniareasior and hiydeegesr unsul fi ded

can be ackURpPREIREdeeapck SPPIE uttole B Adub R ederdUE Bs In e
bl aced | PERRRALHRFthe GeliOiteBasilER B SuiEEt N RABRPRETSR N T
sul fi di nofirdlgirbdactded.,ta01002¢ ofle atiedtatalybt isTeduced, 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.

- -—[0045] --- .-Once the catalyst has.been selectively activated with oxygenate(s),
the feedstock to be dewaxed is added to the reactor and dewaxing takes place
- under conditions defined above. Further oxygenate treatment may be added as

needed to maintain catalyst activity.

[0046]  The product from catalytic dewaxing may be sent to hydroﬁnishing
in a separate reactor without any intervening disengagement. Direct cascade
from dewaxer to hydrofinisher is preferred thus avoiding the expense involved
in an additional stripping step. Hydrofinishing is done in the presence of
hydrogen and a hydrofinishing catalyst. The hydrpﬁnishing reaction conditions
are noted hereinbefore. Hydrofinishing is useful to remove color bodies,

enhance stability and improve toxicological properties.

[0047]  The hydrofinished product is then fractionated to isolate desired

lubricant products. The individual cuts of lubricants products are attractive as



preferred that the carrier feedstock be simlar to a basestock cut expected
as a -final product, e.g., a 100N oil. The catalyst is redui 3@ ? fided or
both reduced and sulfided. The reduced and/or sulfided cata 3 R t hen be
sel ecti vewy met/ezsstned by contacting with a carrier cont dGl/bgpoer0Reast one
oxygenate. The carrier can be either the feedstock to be dewaxed or sone

ot her hydrocarbon feedstock such as the carrier used to sulfide the

catal yst. --[0045]--- -- Once-the. catal yst has been selectively activated
with oxygenate(s), the feedstock to 42d-dewaxed is added to the reactor and
dewaxi ng takes place wunder conditions defined above. Further oxygenate
treatnent may be added as needed to nmaintain catalyst activity. [00461 The

product f talytic de i.n se t o..hydrafigishi in a separate
react or W%?%E@Ckgr@r HEE Pé@‘."H Iﬂ?@%ﬁﬁa‘égmm‘“ﬁ@%}ﬁf- ?&gﬁ%ﬁﬂwﬁ rom dewaxer
o ydrof LissifiRatibiis BethBEd Ak titheal fleiAg PE@SleﬁﬁPEﬁ%i?utbg)@IéeﬂPI' n an
additional stripping step. Hydrdfinishing is done 1n the presence of

hydr ogen @hdup Ihbakesfocki hBverg sgraratby sontedhef 9y ont.0f ongsdaterg arsadfari on

conditions are noted hereinbefore. Hydrofm shing is useful to renove col or
bodi es, enntentef Botamore thand0p wids end at\bkgieates dharn80 publess thars124.00471 The
hydr of i ni d.pro Is thepn fractionated to isolate desired | ubricant
product s. i&ﬁe(}]fqv@i éﬁﬁiﬁm@ ¥ ga‘fﬁt elﬁﬂmecréﬂ’ége@ﬁ@@lﬁé&gmé’ﬂ’ﬁé’ﬁﬁ?sé%qksve as 2 8
MAR 2007 _W\O / 9 2 3/ 032095 -21 basestocks for neeting
Goup |1 %%epé?lg%ﬁ%ﬁ/ﬁ lgéﬁﬁ%ﬁ%?éa These Group classifications are those
used by the Anerican Petroleuminstitute (API). APl Goup Il basestocks

have a saturates content of 90 wt.% or greater, a sulfur content of not
nore than{@48p WTIé baset stockis pyodwadedrthe pagseBOpintesd ks 4 haique20. APl Group

s Ombination of properies, The basestocks have V1 fom 145 0 155,
viscosity at 100°C of from 3.0 to 4.3 cSt, preferably 3.0 to 3.6 and a pour point
of from -15 to -40°C. The combination of very high VI at very low viscosity
and pour point in indicative of the outstanding qualities of the base stocks.
[0049]  Referring now to Figure 1, a waxy feedstock such as a slack wax is
fed through line 10 to hydrotreating unit 14. Hydrogen is added to
hydrotreating unit 14 through line 12. Hydrotreater 14 is loaded with a bed of
hydrotreating catalyst 16. Hydrotreated feedstock is conducted through line 18

( to stripper 20 and light gases are removed through line 22. Liquid product is
then sent from striper 20 through line 24 to hydrodewaxing unit 28. Additional
hydrogen is added through line 26. Hydrodewaxing unit 28 is loaded with a _
bed of hydrodewaxing catalyst 30 which catalyst has been selectively activated
by oxygenate treatment. Hydrodewaxed product is then sent through line 32 to
hydrofinishing unit 34 which is loaded with a bed of hydrofinishing catalyst 36.
Hydrofinished product is then sent through line 38 to vacuum stripper 40.
Light products are removed through line 42 and refnaining liquid product sent

through line 44 to a vacuum distillation unit (not showny).

[0050]  The invention is further illustrated by the following examples that

are not intended as limiting.



except that the VI is greater than 120. [0048] The base stocks produced the
present process have a uni que conbination of properties. The basestocks
have VI from 145 to 155, a viscosity at 100C of from3.0 to 433@@5&M

pr ef er ablwo30@/08898. 6 and a pour point of from-15 to - #OT/USEHEASYMWHI nat i on
of very high VI at very low viscosity and pour point in indicative of the
outstanding qualities of the base stocks. [0049] Referring nowto Figure 1,
a waxy feedstock such as a slack wax is fed through Iine 10 to
hydrotreating unit 14. Hydrogen is ad2idd to hydrotreating unit 14 through
line 12. Hydrotreater 14 is |loaded with a bed of hydrotreating catal yst 16.
Hydrotreated feedstock is conducted through line 18 to stripper 20 and

| i ght gases are renoved through line 22. Liquid product is then sent from
striper 20 through line 24 to hydrodewaxing unit 28. Additional hydrogen is
added t hrpyohipes26. Hydrodewaxing unit 28 is |oaded with a bed of
hydrodemaxrng"cag%§yst 30 which catal yst has been selectively activated by
oxygenate treatnment. Hydrodewaxed product is then sent through line 32 to
hydrofiniggéﬁgﬂ#@it 34 which is | oaded with a bed of hydrof m shing catal yst
36. Hydr Ted product is then sent through line 38 to vacuum stri pper
40. Light products.are remyed through line 42 _and_remaining |iquid product
sent 't hrl&ﬁgH | i Adiyexareply ystates magmqeésmgﬁlw feedswtithsaseaneed 0050] The

|t endeq SUEArhRq Ry onal e Surdtous s SELG0 BT ORESB2005 - 22-
EXAVPLES a11p i d 0 bt ABM1Tor Y26TE! il bbip s 260Nk R5QQEH) N9 cf ean

feeds wt
hydrotreated at 340°C whose properties are given in Table 1. Viscosity was

measured using standard ASTM tests (D445-94 and D2270-91) using a
Houillon Automated Viscometer with a repeatability of 0.5%. Pour points are
determined by standard ASTM test (D 97). Sulfur and nitrogen contents may
be measgred by standard ASTM methods D5453 and D4629, respectively. The

error limits for yield and pour points are = I and + 3, respectively.

Table 1
Viscosity, ¢St at 100°C 8.03
Nitrogen, Wppm 43 _
Sulfur, Wppm 1230 (o
Oil n wax, wt% 23.8

[0052)  The feed from Table 1 was hydrotreated with Akzo Nobel KF848
catalyst under the following hydrotreating conditions: 340°C, LHSV of 0.7
v/v/h, 1000 psig (6996 kPa), treat rate of 1500 scf/B H, (267 m*/m’). The
hydrotreated product’s 370°C+ yield was 94.1 wt.% on feed. The hydrotreated

product’s properties are given in Table 2.



sul fided and oxygenate treated hydrodewaxi ng catal yst can produce a hi gh
quality dewaxed oil at excellent yield. The feed is a 600N sI g}cw&{a )(

" hydrotreated at 340C whose properties are given in Table 1. Vi m

measur ed 80 agBielard ASTM tests (D445-94 and D2270- 91)’Clﬂjsmg'3m3209bw I I on
Automated Visconeter with a repeatability of 0.5% Pour points are
"determined by standard ASTM test (D 97). Sulfur and nitrogen contents may
be neasured by standard ASTM net hods D5453 and D4629, respectively. The
error limts for yield and pour points2i%e 1 and 3, respectively. Table 1
Vi scosity, cSt at 100C 8.03 N trogen, Wm43 Sulfur, Wpm 1230 G in
wax, W% 23.8 [0052] The feed from Table 1 was hydrotreated with Akzo Nobel
KF848 catal yst under the foll ow ng { reating conditions: 340C, LHSV of
0.7 wv/v/ih, 1000 psig (6996 kPa), tr te of 1500 scfB H2 (267 nB/ nB).
The hydrotreated product's 370C+ yield was 94.1 wt. % on feed. The
hydrotreated product's properties are given in Table 2. 2 8 MAR 2007 WD
2004/ 033590 PCT/ Uszmoﬁﬁﬁoc%}a'{q@bqu M Feosity, ¢St at 10pC 6. 702

Ni t rogen, Wopm 0. 48 VWpm 1 0053] The hydrotreated product was
hydr odewaxed (HDW| NitrégdredWpp W t h-a oc48 al yst conpri si ngy Z- SM 48 cat al yst
bound with 35wt % gamma alumna and | oaded with 0.6 wt. %Pt} The catal yst
was then dried at [19@ifyr, Wppm 1.5

( [0053]  The hydrotreated product was hydrodewaxed (HDW) in a reactor
with-a catalyst comprising ZSM-48 éatalyst bound with 35wt% gamma
alumina and loaded with 0.6 wt.% Pt. The catalyst was then dried at 120°C,
reduced in hydrogen, and sulfided at temperatures up to 320°C with 400 wppm
hydrogen sulfide in nitrogen to breakthrough. This catalyst was then subjected
to an in-situ oxygehate selectivation procedure using a Fischer Tropsch wax
containing 600 wppm oxygenates as measured by neutron activation. The

~selectivation and hydrodewaxing conditions were as follows: 1 v/v/h, 1000
psig (6996 kPa), 2500 scf/B H; (445 m*/m’) . The hydrodewaxed results are

given in Table 3.

Table3
Average Reactor Temp. °C 320 325 330
370°C+ Yield, wt.% on feed to HDW 83.8 78.6 69.6
Product Properties
Viscosity at 100°C (cSt) 6.883 6.661 6.514
VI 154 150 144
Pour Point (°C) -7 -17 -33




reduced in hydrogen, and sulfided at tenperatures up to 320C with 400 wppm
hydrogen sul fide in nitrogen to breakthrough. This catalyst wag MAREN]]
subjected to an in-situ oxygehate selectivation procedure using a Fischer
Tropsch WAR 2084#881°ni ng 600 wppm oxygenat es as neasur ed HyI/RBYHR09S
activation. The selectivation and hydrodewaxi ng conditions were as foll ows:
1 v/v/h, 1000 psig (6996 kPa), 2500 scf/B H2 (445 nB8/nB) . The hydrodewaxed
results are given in Table 3. C_ Table 3 Average Reactor Tenp. C 320 325
330 370C+ Yield, wt.%on feed to HOV83.8 78.6 69.6 Product Properties
Viscosity at 100C (cSt) 6.883 6.661 6.514 VI 154 150 144 Pour Point (C) -7
-17 -33 2 8 MAR 2007 WD 2004/ 033590 PCT/ US2003/ 032095 -24- Exanple 2 [0054)
This exanpl e illustrates that processing clean feeds with a reduced

sul fi ded"kal'&lﬁéenate treated hydrodewaxi ng catal yst can produce a high
quality dewaxed oil at excellent yield The feed is a 150 N slack wax whose
properties are given in Table 4. The feed was hydrotreated at 345C. Table 4

Viscosity[oosdf atTHiS®kample illNstradMat proREshetcleatt fdeds widRFedied
sulfided and oxygenate treated hydrodewaxing catalyst can produce a high

quality dewaxed oil at excellent yield The feed is a 150 N slack wax whose

properties are given in Table 4. The feed was hydrotreated at 345°C.

Table 4
Viscosity, ¢St at 100°C 3.6
Nitrogen, Wppm 0.4
, | Sulfur, Wppm 120
Oil in wax, wt.% 7.0

[0055]  The feed from Table 4 was hydrotreated with Akzo Nobel KF3848
catalyst under the following hydrotreating conditions: 345°C, 0.7 v/v/h, 1000
psig (6996 kPa), 1500 scf/B H, (267 m*/m’). The hydrotreated product’s
370°C+ yield was 93.2 wt.% on feed. The hydrotreated product’s properties

are given in Table 5.

Table 5

Viscosity, ¢St at 100°C 3.4

Nitrogen, Wppm 0.1
Sulfur, Wppm 0




Ol in wax, w.% 7.0 100551 The feed from Table 4 was hydrotreated with Akzo
Nobel KF848 catalyst under the follow ng hydrotreating condiT%]E ﬂﬁﬁ;: 45C,
0.7 v/v/ih, 1000 psig (6996 kPa), 1500 scfB H2 (267 nB/ nB). (%rotreat ed
product' s WB70&#337Pel d was 93.2 wt. % on feed. The hydr ot PERUSZIOPPIRNCE ' S
properties are given in Table 5. Table 5 Viscosity, ¢St at 100C 3.4
Nitrogen, Wpm 0.1 Sulfur, Wpm 0 2 8 MAR 2007 WD 2004/ 033590

PCT/ US2003/ 032095 -25- [0056] The hydrotreated product was hydrodewaxed
with a catal yst conprising ZSM 48 catdl-yst bound with 35wt % ganma al um na
and loaded with 0.6 w.%Pt. The catalyst was then dried at 120C, reduced

I n hydrogen, and sul fided at terrperatures up to 320C with 400 wppm hydr ogen

sul fide i jtro nto br eak hrou Thi taly sthnsubjectedto an
in-situ g@?%‘ﬁt i v dwdﬁﬁ’%‘??é@fipﬁdé} f Wgs Syaﬁ%dgwwgwﬁeﬁa tcont ai ni ng 600
wppm oxy t b Iyation and
v odevet NP EIRAZTAAE YRy Vol R a3V o PR aBind Stk kpey
2500 scf/ Byl 0(6' 4R 0Bt Bile eataly?ﬁ@ai‘ﬁﬁhchbopesfﬂcﬁﬁe@Elﬁhﬂﬁfbg@n' n Tabl e 6.
Table 6 Average Reactor Tenp. "C 330 335 370C+ Yield, w.%on feed to HDW
81.8 67. 2 andA0{Fidddt athentpePatomesnipi te$20°C witls 408 mpprahy@fsien(sufide i 495 3. 428

nitrogen to breakthrough. This catalyst was then subjected to an in-situ

selectivation procedure using a Fischer Tropsch wax containing 630 wppm

oxygenates as measured by neutron activation. The selectivation and

( » hydrodewaxing conditions were as follows: 1 v/v/h, 1000 psig (6996 kPa),

2500 scf/B Hj (445 m’/m’) . The hydrodewaxed results are given in Table 6.

Table 6
Average Reactor'Temp. °C 330 335
370°C+ Yield, wt.% on feed to HDW 81.8 67.2
370°C+ Product Properties™ =~~~
Viscosity at 100°C {cSt) 3.495 3.428
VI 158 148
(- Pour Point (°C) -5 -29

[0057]  The product producéd at a reactor temperature of 335°C is unique in
that its combination of VI, viscosity and pour point demonstrate a very high
quality product. As shown by the data, the base stock has a very high VI (148),
a very low viscosity (3.428) at a low pour point (-29). A product having such a
high VI at the very low viscosity and pour point is indicative of the unusual

combination of properties of this base stock.



VI 158 148 C Pour Point (C) -5 -29 [0057] The product produced at a
reactor tenperature of 335C is unique in that its conbination of VI,

vi scosity and pour point denonstrate a very high quality prod@d8tMARA80Ishown
by the dawam bhassbese stock has a very high VI (148), areeUy2009WsMeSCOSIitYy
(3.428) at a |l ow pour point (-29). A product having such a high VI at the
very | ow viscosity and pour point is indicative of the unusual conbination
of properties of this base stock. 2 8 MAR 2007 WD 2004/ 933590

PCT/ US2003/ 032095 -26- Exanple 3 [00384.This exanpl e conpares the
performance of a reduced and sulfided catalyst with that of a reduced,

sul fided catal yst that has been additionally oxygenate selectivated in-situ
with a Fischer Tropsch feedstream containing 600ppm of oxygenates. The feed
i s a 150NExampedhx (SW which has been hydrotreated with Akzo Nobel KF848
catal yst under the follow ng hydrotreating conditions: 345C, 0.7 v/v/h, 1000
psig (6996 kPa), 1500 scf/B H2 (267 nB8/nB). The hydrotreated product's
370G+ yi elW58hs dBhis exemplepomparey therperformanserafa wdupedand sulfidedopert i es

Cat al'yst ELETRf ot 668 P nted it aed SRaLGE bist bos ke pokdrOBANY qen +
Sul fided $y O GtO¥NBERNMED VAP BRI FIRAG THoPich rEaRfelin® b rfaining

600ppm of oxygenates. The feed is a 150N slack wax (SW) which has been

hydrotreated with Akzo Nobel KF848 catalyst under the following

hydrotreating conditions: 345°C, 0.7 v/v/h, 1000 psig (6996 kPa), 1500 scf/B

H, (267 m*/m®). The hydrotreated product’s 370°C+ yield was 93.2 wt.% on

feed. The hydrotreated product’s properties are given in Table 7.

Table 7

Feed : 150N SW (7.0% Oil In Wax (OIW))

A B C

Catalyst Treatment Reduced + Reduced + Reduced +

Sulfided Sulfided + Sulfided +

only oxygenate oxygenate
Condition A Condition B

Average Reactor 329 340 345 [
Temperature, °C )
370°C+ Lube Properties
370°C+ Lube yield, wt.% 52.6 68.4 53.0
on feed to Hydrodewaxer
Viscosity, ¢St at 100°C 3.3 3.404 3.373
VI 134 148 139
370°C+ Pour Point °C -26 -27 -37

10059]  Table 5 shows that the catalyst selectivated by reduction, sulfiding
and oxygenate treatment with has superior low temperature properties and VI
at constant yield over the catalyst treated only by reduction and sulfiding

(column A vs, column C), Alternatively at constant pour point ( column A vs.



Average Reactor 329 340 345 Tenperature, 'C 3700C+ Lube Properties 370C+
Lube yield, wt.%52.6 68.4 53.0 on feed to Hydrodewaxer Viscosit cSt at
100C 3.3 3.404 3.373 VI 134 148 139 370C+ Pour Point C -26 14M :élﬁ[l?[ 00591
Tabl e 5 skhowsoidsdtoot he cat al yst sel ectivated by reducti ar/gzhisideadg and
oxygenate treatnment with has superior |ow tenperature properties and VI at
constant yield over the catalyst treated only by reduction and sul fiding
(colum A vs. columm C). Alternatively at constant pour point ( colum A vs.
2 8 MAR 2007 WO 2004/0335911 PCT/ US2Q63/ 032095 -27- colum B) the catal yst
selectivated with oxygenates gives a yield credit of 15.8 w.%on feed.

Mor eover, the product shown in colum B is unique in that its conbination
of VI, viscosity and pour point denonstrate a very high quallty product. As
shown by ©henm é&thet waha%%elmtb@kedqmtha)wgcwm givewr yieldgyredid okddy8 | ow

\S/;isggts: E/?/t‘éﬁ/? ?E‘F(f ]é(ﬁ)réé)\\;\érp # 98I 3 h&wézzgocoiowg%mvgﬁﬂh%ga a%té’i%ectl vity =
Soi ect 1 vardipibioh Jr 3 fsbbytiy 8 bl biint ABRBYSERE S ety igh BEAIS®

product. As shown by the data, the base stock has a very high VI (148), a very
low viscosity (3.404) at a low pour point (-27).

[0060] Wax isomerate selectivity is defined as:

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

electivity =
Selectivity Feed Wax coritent (%)

[0061]  Selectivity Improvement is defined as:

| Selectivated Catalyst Selectivity

Selectivity Improvement = .
Base Catalyst Selectivity

[0062]  Calculation example for Example 3:

(68.4 - 7.0/ 93.0 0.66 1.34 or 34% over base case
: Selectivity Improvement = = =
( (52.6-7.0)/93.0 0.49
Example 4

[0063])  This example presents a comparison of reduced, sulfided catalyst
with reduced, sulfided plus oxygenate treatment catalyst for a 600N SW
(16.5% OIW) feedstock. The feed properties are listed in table 8



Base Catal yst Selectivity [0062] Calcul ation exanple for Exanple 3: (68.4 -
7.0) / 93.0 0.66 1.34 or 34% over base case Selectivity Irrprovzmﬁq il
(52.6 - 7.0) / 93.0 0.49 Exanple 4 [0063] This exanple present

conpar i sowiongersawed, sul fided catalyst wth reduced, BOf/iUszesioiznes
oxygenate treatnent catalyst for a 600N SW (16.5% O W feedstock. The feed
properties are listed in table 8 2 8 MAR 2007 WD 2(1114/ 033590

PCT/ US2003/ 032095 -28- Table 8 Viscosity, ¢St at 100C 7.95 N trogen, Wm
14 Sul fur, Wpm912 Gl in wax, W.%16.5 .[0064[ This exanpl e conpares
the performance of a reduced and sulfided catalyst with that of a reduced,
sul fided catal yst that has been additionally selectivated with a Fischer
Tropsch, f eedstream cont ai ni ng 600ppm of oxygenates. The feed is a 600N

sl ack wax (SW which has been hydroflabde8d with Akzo Nobel KF848 cat al yst
under the follow ng hydrotreating conditions: 345C, 0.7 v/v/h, 1000 psig
(6996 kPa), 1500 scfB H2 (267 nB/ rrB) The hydrotreat ed product's 370C+

yield was 93.2 wt e Bydr o ted  product S properties are
given in Table 9. 1T ‘%L%Q?Qéy 19{% at—106C—7—2

I\ﬁtrogen prm

Sulfur, Wppm 912

Oil in wax, Wt.% 16.5

[0064]  This example compares the performance of a reduced and sulfided
catalyst with that of a réduced, sulfided catalyst that has been additionally
selectivated with a Fischer Tropsch feedstream containing 600ppm of
oxygenates. The feed is a 600N slack wax (SW) which has been hydrotreated

- with Akzo Nobel KF848 catalyst under the following hydrotreating conditions:.
345°C, 0.7 vfv/h, 1000 psig (6996 kPa), 1500 scf/B H, (267 m*/m’). The
hydrotreated product’s 370°C+ yield was 93.2 wt.% on feed. The hydrotreated

product’s properties are given in Table 9.

Table 9

Viscosity, ¢St at 100°C 7.2
Nitrogen, Wppm
Sulfur, Wppm 1

L




Ni trogen, Wopm 5 Sulfur, WmI 2 6 MAR 2007 WO 2004/ 033590

PCT/ US2003/ 032095 -29- Table 10 Feed: 600N SW16.5% QW A B 5@&@%1@&

Treat ment Reduced + Sul fided Reduced + Sulfided + oxygenate A eact or
329 335 Thamp@nmtdisie, ' C C 370C+ Lube Properties 60.4 76rP@T/uNissyerntsy, cSt
at 100C 6.8 6.8 VI 142 151 370C+ Pour Point C -22 -20 [0065] Table 10
shows that the catal yst selectivated by reduction, sulfiding and oxygenate
at constant pour point in conparison to the catalyst selectivated wth
oxygenates (columm A vs. colum B), gi2fes a yield credit of 16.4 wt. % on
feed and a VI credit of 9 points. Exanple 5 [0066] This exanpl e denonstrates
the i npact of higher tenperature operation on selectivity on a selectivated
catal yst. This exanple al so dem)nsi ;%! efu that selectivation is reversible
after a higher tenperature operati Il as the possibility to
re-selectivated in-situ. [0067] The ex-situ sulfided catalyst (Cat-C) was

| oaded and dried accordi ng Feed: 660NN SIWWELLEY Od3¥) i bed in Exanpl e 1.

A B
Catalyst Treatment Reduced + Sulfided | Reduced + Sulfided
+ oxygenate
Average Reactor 329 335
Temperature, °C
( 370°C+ Lube  Properties 60.4 76.8
+ | Viscosity, ¢St at 100°C 6.8 6.8
VI 142 151
370°C+ Pour Point °C -22 -20

[0065)  Table 10 shows that the catalyst selectivated by reduction, sulfiding
and oxygenate at constant pour point in comparison to the catalyst selectivated
with oxygenates (column A vs. column B), gives a yield credit of 16.4 wt.% on

feed and a VI credit of 9 points.

Q- Example 5§

[0066] 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.

[0067]  The ex-situ sulfided catalyst (Cat-C) was loaded and dried according

to the procedure described in Example 1.



2 8 MAR 2007 WD 2004/ 033590 PCT/ US2003/ 032095 -30- [0068] As shown in Figure
2: * Stage 1, the catalyst was |ined-out with an oxygenate free hydrotreated
150N slack wax. * Stage 2, the catalyst was then treated with t23eMARX 108} zed
hydr ot r est@einiBRbo sl ack wax feedstock described i n exarprastonsostas ni ng

bet ween 1000 and 3000 ppm oxygen (as oxygenate). After Stage 2, the unit
was washed using a nedicinal grade 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 {3@-ntai ned at 350C for 36 hours. After
the 36 hours hold, the tenperature was reduced to the operating tenperature
of 328C, this operation was al so conducted under white oil. * Stage 3, after
t he high nperature treatment, was run for 10 days using the' same
oxygenat jﬁ?éﬁie hids PWé‘dpz:gg'i { sl ack wax used in stage 1. At the end of

stage 3, 4 t . i dizedsh I, ON sl ack
wax feedst %@EQ 3e§i:e\r/|é"téaely?‘|sﬁ¥g€ Qgﬁ%gg{ %“i]gﬁ'[ Wﬁ‘é&bgﬁggﬁ‘t"fﬁgﬁp%oﬁsooo ppm
oxygenat glacktws28C for 3 days. * Stage 4, after the higher tenperature
treatment, was run for 10 days using the sane oxygenate free hydrotreated
150N sl ackStage 2ytedcatalyst waethen teeaBdvWwiRh2080 oxidiee@ BOdrddRBeA 150N

PCT/ US2003/ 1132095 -31 Table 11 Stage 1 Stage 2 Stage 3 Stage 4 Treat nent
Ex-situ Slaskevax Gedgiock deseredsin 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.



sulfided after [0] after High after [0O] treat Tenp. treat Days on Gl 8 14
38 49 Tenperature (C) 329 325 328 328 370+C Yield (w.% 61. 93 1BRO0G7. 7
72.7 Selectivity | nprovenent (% Base + 19 + 10 + 19 370+C | Sonerate K

12. 785 13WPP8MH1339Y5 12. 814 Viscosity @OC (cSt) 370+CPCIGifapEng2aE 3. 371
3.571 3.515 3.393 Viscosity @O0C (cSt) 370+C Isonerate Viscosity 143 147
141 145 |Index 370+C I sonerate Pour -19 -19 -23 -19 Point (C) C [0069] Data
in Table 11 and Figure 2 denonstrate: - a partial loss of the yield credit
after higher tenperature treatnent (SBhge 3 versus Stage 2) - that ZSM 48
can be "re-selectivated" in-situ after processing an oxygenated contai ning
feedstock. (Stage 4 versus Stage 3) 2 0 MAR 2007 -32 CLAIMS: 1. A process
for preparing a lubricating oil basFimggﬁ having a VI of at |east about 125
whi ch conprises: (a) hydrotreating icating oil feedstock having a wax
content of at |east about 50 wt. % based on feedstock, with a

hydrotreating

Stage1l | Stage2 | Stage3 Stage 4
Treatment Ex-situ | Stage ] Stage 2 Stage 3
sulfided | after [O] | after High | after [O]
treat Temp. treat
Days on Oil 8 14 38 49
Temperature (°C) 329 325 328 328
C 370+°C Yield (wt.%) 61.9 73.0 67.7 2.7
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)

[0069] Data in Table 11 and Figure 2 demonstrate:
- a partial loss of the yield credit after higher tefnperature 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)



catal yst under effective hydrotreating conditions; (b) stripping the
hydrotreated feedstock to separate gaseous fromliquid product 2 8(MAR 2007
contacting a dewaxi ng cat al yst containing an alunmina or alumna- containing
bi nder with a stream contai ning fromabout 100 wopmto 10,000 wppm
measured as oxygen, of at |east one oxygenate at a tenperature of from 120
to 400 C and a hydrogen pressure of ffom 791 to 20786 kPa to produce a

sel ectivated dewaxi ng catalyst; and (d) contacting the selectivated

dewaxi ng catalyst fromstep (c) with the Iliquid product fromstep (b) and
dewaxi ng Cha\INI8yi d product under catalytically effective dewaxi ng
conditions. 2. A process for preparing a lubricating oil basestock having a
VI of at |east about 125 which conprises: (a) hydrotreating a |ubricating

oi | feedstock having a wax content of at st about 50 wt based on

f eedst ock, WI th b AyProsess or nreppring | ab%qtmaﬁﬁéqaswfcwam ah‘f/b@ﬁﬁ‘l‘@é&i ng
condi ti ODSout vdﬁfﬁ Qr?[] 6533 (b) stripping the hydrotreated feedstock to
separate gaseous rom I quid product; (c) adding at |east one oxygenate to

the liquid product fromstep (b) to provi de a second liquid product
contai ning from about 100 wppm gen to 10,000 wopm (d) contacting the
second |iquid prod(ﬁ)t bY@W@%‘@Ba(IB rigiting of ﬁ@ﬁﬁ)ﬁkhgvmgatwt@@bﬂfﬁél ning an

al umi na or al um na- conjeal,nhpg: Y WIEG, tabedbn ALTRSIAHES Blirdcalihd 20 o 400C

and a hydrogen pressure
catalyst under effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product;

(c) contacting a dewaxing catalyst containing an alumina or alumina-
containing binder with a stream containing from about 100 wppm to
10,000 wppm, measured as oxygen, of at Icast one oxygenate at a
temperature of from 120 to 400 °C and a hydrogen pressure
of from 791 to 20786 kPa to produce a selectivated dewaxing
catalyst; and

(d) contacting the sclectivated dewaxing catalyst from step (¢) with the
liquid product from step (b) and dewaxing the liquid product under
catalytically effective dewaxing conditions.

2. A process for preparing a lubricating oi} basestock having a V1 of at least

about 125 which comprises:

(a) Thydrotreating a lubricating oil fecdstock having a wax content of at
least about 50 wt. %, based on feedstock, with a hydrotreating
catalyst under effective hydrotreating conditions;



of from791 to 20786 kPa for a tinme effective to selectivate the dewaxing
catal yst; and (e) contacting the sel ectivated dewaxi ng catal yst from step
(d) with at |east one of the second |iquid product from step?@d)ARolil% he
liquid product fromstep (b) under catalytically effective dewaxing
conditions. 3. The process of clains.330r 2 wherein the hydrotreating
catalyst contains at |east one Goup 6, Goup 9 or Goup 10 netal. 4. The
process of clainms 1 or 2 wherein the hydrotreating conditions include a

tenperature of frogm)l5enidBle théhpreestdPreedstddksdpitile 30680 6@ liqui | 1 qui d
hourly space vel oci@);ll ??lg?n g 1-1 1'hr-l ar?d Sa hydrsé}géén ?r eatsrat e]qgf 89- 1780

m8/ m8. 5. The process pfodottai s 1 or 2 wherein the dewaxi ng catal yst
contains at | east one nol ecul ar sieve containing at |east one 10 or 12 ring
channel. 2 8 MAR 2007 -33A 6. The process of claim5 wherein the nol ecul ar -

sieve is at least e aMfingaNeibs of SMykbnad DR Lquiodth: FEMES () FSM 48,
ZSM 57, ferrierite,@é) EU—l,gNU-87,0 SAF}g‘:f1 1, SAPl 471, 1 TQ 13, %4)71, zeolite

beta, ZSM 12, MCM 68, p@&iid Esec@APREd produtROnBining St shoub 160 wppme,
nordenite or faujasite. 7. Th 8 ocess of claim6 wherein the nol ecul ar
sieve is ZSM48. 8. Tﬂ’éV%?PG‘&éSQ @f"’PEF’ai ms 1 or 2 wherein the oxygenate is
at | east one alcohol, carboxylic acid, ester, aldehyde, ketone or ether. 9.
The process of claim1l wherein the oxygenate is water. 2 8 MAR 2007

(d) contacting the second liquid product from step (¢) with a dewaxing

catalyst containing an alumina or alurnina-containing binder at a
temperature of from 120 to 400°C and a hydrogen pressure
of from 791 to 20786 kPa for a time effective to selectivate the
dewaxing catalyst; and

(¢) contacting the selectivated dewaxing catalyst from step (d) with at
least one of the second liquid product from step (c) or the liquid
product from step (b) under catalytically effective dewaxing

conditions.

3. The process of claims 1 or 2 wherein the hydrotreating catalyst

contains at least one Group 6, Group 9 or Group 10 metal.

4, The process of claims 1 or 2 wherein the hydrotreating conditions
include a temperature df from 150-400°C, a pressure of from 1480-20786 kPa,
a liquid hourly space velocity from 0.1-10 hr”! and a hydrogen treat rate of 89-
1780 m*/m’.

5. The process of claims 1 or 2 wherein the dewaxing catalyst
contains at least one molecular sieve containing at least one 10 or 12 ring

channel.



-34 10. The process of clains 1 or 2 wherein the dewaxing catal yst contains
a netal hydrogenation conponent. 11. The process of clains | or BanFNMn

t he dewaxing catalyst is sulfided, reduced, or sulfided and redlced. 12.
The process of clainms 1 or 2 whereimsdewaxi ng conditions include a
tenperature of from 250-400C, a pressure of from 791-20786 kPa, a liquid
hourly space velocity fromO0.1-10 hr-1 and a hydrogen treat rate of 45- 1780
nB/ nmB8. 13. The process of clainms 1 or 2 further conprising a hydrofinishing

o oduct i th T hydraTBReEkty Rl DrERbe Slotpale ev e ded LR g
condi ti oReZIMLIIGING-1 EIBAVRIN A3 (7003509006, PIRRSY! Rerigte! T Om 2889

20786 kPa, 11 qui’d hourl’y space velocities from 0.1-5 hrl an ydrogen treat
rates of Eth-1] FRHD-3788APC-14, SARO-@i oFEQsl R IMEMMTT Zeolfte ibeta) 2SM-12, e
effective to selectivate the dewaxing catalyst Is at |east about 1 hour.

15. The PModEeSS, SAPEN-a, BARD-A e MeA RO 5 Z8Mal 8, nfthetitps magidenite onponent i s at
| east one af . or Pd. 16. The process of claim 1l wherein the streamis at

| east ond®WPSI8. ypricating oil feedstock or lubricating oil basestock. 17.
The process according to claim 13 wherein said hydrof mshing catalyst is at
| east one of the M41 S fam |y of catal ysts.

7. The process of claim 6 wherein the molecular sieve is ZSM-48.

8. The process of claims 1 or 2 wherein the oxygenate is at least one

alcohol, carboxylic acid, ester, aldehyde, ketone or ether.

9. The process of claim 1 wherein the oxygenate is water.
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10.  The process of claims 1 or 2 wherein the dewaxing catalyst

contains a metal hydrogenation component.

11.  The process of claims 1 or 2 wherein the dewaxing catalyst is

sulfided, reduced, or sulfided and reduced.

12, The process of claims 1 or 2 wherein dewaxing conditions
include a temperature of from 250-400°C, a pressure of from 791-20786 kPa, a
liquid hourly space velocity from 0.1-10 hr”’ and a hydrogen treat rate of 45-
1780 m*/m’.

13.  The process of claims 1 or 2 further comprising a hydrofinishing
step wherein said hydrofinishing step comprises contacting the dewaxed
product with a hydrofinishing catalyst under effective hydroﬁnishing
conditions including temperatures of from 150-350°C, pressures of from 2889-
20786 kPa, liquid hourly space velocities from 0.1-5 hr'! and hydrogen treat
rates of 45-1780 m*/m’.

14.  The process of claim 2 wherein the time effective to selectivate

the dewaxing catalyst is at least about 1 hour.

15.  The process of claim 10 wherein the metal hydrogenation

component is at least one of Pt or Pd.

16.  The process of claim 1 wherein the stream is at least one of

lubricating oil feedstock or lubricating oil basestock.

17.  The process according to claim 13 wherein said hydrofinishing

catalyst is at least one of the M41S family of catalysts.





