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a viscosity index (VlI) between”80 and 120. The
catadyfical brigrireddwaxedrandphyidrofihshedt ocks are those of

G oup Il basestocks except that the VI is at |east

120. [0003] Conventional techniques for preparing

ing or sol vent
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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 V1 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.

[0004]  Hydrocracking has been combined with hydrotreating as a preliminary

step. However, this combination also results in decreased yields of Iubricating
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conversion to distillates that typically acconpany the
why@nosisacki ng process. [0005] It woul d be desPeEDE®03/a33320

have a econom cal process for preparing Goup 111

basestocks in high yields by mnimzing conversion to

|l ow boiling distillates while at the sane tine

produci ng a product having excellent | ow tenperature

properties, high VI and hi ghzst ability. SUMVARY OF THE

I NVENTI ON [ 0006] The present“invention is directed to

a process for preparing a lubricating oil basestock

having a VI of at |east about 135 which conprises: (1)
oilsytedo tkacomcersion do distdlatesghat typioaliyisicoataphay iy a wax
hg‘on ent. of at |east about 60 wt.% based on

YOEUHAH'IEE PrOGSSH a hydrotreating catal yst under

ef fective hydrotreating conditions such that |ess than

5 w.%of the feedstock is converted to :650F (3430
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whose VI increase is less than 4 greater than'th
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fee gock to, separate gaseous fromliquid product;
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is at |east one of ZSM 48,
pr‘%%‘f%%%?g%@{l p) S’%%IR/F%%HWSM 35, ferrierite, ECR 42,
I TQ 13, MCM 71, MCM 68, beta, fluorided al um na,
silica-alumna or fluorided silica alum na under
SUEMIMIARY QF 'FHEIMNYENE OYdr odewaxi ng condi ti ons
wherein the dewaxing catal yst contains at | east one
G oup 9 or Goup 10 noble netal. [0007] Another

odinent relates to a ess for pre n
[Ofﬁ{ﬁrI C ?Hﬁesgpq mvention 1s cﬁrec‘%edS to a process for pre;garmg a lubricating

oil basestock having a VI of at least about 135 which comprises:

(1) hydrotreating a lubricating oil feedstock having a wax content of at
least about 60 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions such that less than 5 wt.% of the feedstock is
converted to 650°F (343°C) minus products to produce a hydrotreated feedstock
whose VI increase is less than 4 greater than the VI of the feedstock;

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

(3) hydrodewaxing the liquid product with a dewaxing catalyst which is at
least one of ZSM-48, ZSM-57, ZSM-23, ZSM-22, ZSM-35, ferrierite, ECR-42,
ITQ-13, MCM-71, MCM-68, beta, fluorided alumina, silica-alumina or fluorided
silica alumina under catalytically effective hydrodewaxing conditions wherein

the dewaxing catalyst contains at least one Group 9 or Group 10 noble metal.

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

basestock having a VI of at least about 125 which comprises:
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prédgpari ng a Iubr| cating oil basestock haV| ng a VI of
at | east about 135 which conprises: (1) hydrotreating
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the dewaxing catalyst contains at least one Group 9 or 10 noble metal; and

(4) hydrofinishing the product from step (3) with a mesoporous
hydrofinishing catalyst from the M41S family under hydrofinishing conditions.

[0008]  Another embodiment relates to a process for preparing a lubricating oil
basestock having a VI of at least about 135 which comprises:

(1) hydrotreating a lubricating oil feedstock having a wax content of at
least about 60 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating coﬁditions such that less than 5 wt.% of the feedstock is
converted to 650°F (343°C) minus products to produce a hydrotreated feedstock to
produce a hydrotreated feedstock whose VI increase is less than 4 greater than the
VI of the feedstock;

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



produce a hydrotreated feedstock whose VI increase is
| ess than 4 greater than the VI of the feedstock; (2)
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product with a dewaxing catalyst which is ZSM 48
under catalytically effective hydrodewaxi ng conditions
wherein the dewaxing catalygst contains at |east one
G oup 9 or 10 noble netal; and (4) hydrofinishing the
product fromstep (3) with MCM 41 under
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010]  The Figure is a schematic flow diagram of the process.

DETAILED DESCRIPTION OF THE INVENTION

Feedstocks

[0011]  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 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,
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(ASTM D3238) or by solvent neans (ASTM D3235). The
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such as oils derived from solvent refining processes

such as raffinates, WO 2004/ 033597 PCT/ US2003/ 033320

-5 partially solvent dewaxed oils, deasphalted oils,

distillates, vacuumgas oils, coker gas oils, slack

waxes, foots oils and the |ike, and Fischer-Tropsch

waxes. Preferred feeds are slack waxes and

Fi scher-Tropsch waxes. Sl ack waxes are typically
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feeds derived from sol vent extraction, the high
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D4629, respectively.

[0013]  For feeds derived from solvent extraction, the high boiling petroleum
fractions from 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.



between the extract and raffinate phases. Typica
sol vents for solvent extraction include phenol,
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solvent to oil ratio, extraction tenperature and
met hod of contacting distillate to be extracted wth
sol vent, one can control the degree of separation
bet ween the extract and raffinate phases. WO
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For hydrotreating, the catalysts are those effective
for hydrotreating such as catalysts containing G oup
6 nmetals (based on the | UPAC Periodic Table format
HythwitreatiBgoups from 1 to 18), Goups 8 - 10 netals, and
m xtures thereof. Preferred netals include nickel,
tungst en, nol ybdenum cobalt and m xtures thereof.
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case of preferred mixtures of groups 9-10 metals with group 6 metals, the groups

O

9-10 metals are present in amounts of from 0.5 to 5 wt.%, based on catalyst and
the group 6 metals are present in amounts of from 5 to 30 wt.%. The amounts of
metals may be measured by atomic absorption spectroscopy, inductively coupled
plasma-atomic emission spectrometry or other methods specified by ASTM for

individual metals.

[0015]  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.



i ndi vidual netals. [0015] The acidity of netal oxide
supports can be controlled by adding pronoters and/or
waoelowansds97 or by controlling the nature of the PEL/EB2003/033320
oxi de support, e.g., by controlling the amount of
silica incorporated into a silica-alum na support.
Exanpl es of pronoters and/ or dopants include hal ogen,
especially fluorine, phosphorus, boron, yttria,
rare-earth oxi des and nmagnesja. Pronoters such as
hal ogens generally increase the acidity of netal oxide
supports while mldly basic dopants such as yttria or
magnesi a tend to decrease the acidity of such
supports. W) 2004/ 033597 PCT/ US2003/ 033320 -7 [0016]
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catalyst in the subsequent dewaxing step. Al so, there
may be certain polynuclear aromatic species which
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[0018]  During hydrotreating, less than 5 wt.% of the feedstock, preferably less
than 3 wt.%, more preferably less than 2 wt.%, is converted to 650°F (343°C)
minus products to produce a hydrotreated feedstock whose VI increase is less than
4, preferably less than 3, more preferably less than 2 greater than the VI of the
feedstock. The high wax contents of the present feeds results in minimal VI

increase during the hydrotreating step.

[0019]  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



4, preferably less than 3, nore preferably |ess than 2
greater than the VI of the feedstock. The hi gh wax
w@omumsEse7 of the present feeds results in m niPEl/UY003/033320
i ncrease during the hydrotreating step. [0019] The
hydrotreated feedstock may be passed directly to the
dewaxi ng step or preferably, stripped to renove
gaseous contam nants such as hydrogen sulfide and
amoni a prior to dewaxing. Stripping can be by
conventional neans such as "l ash druns or
fracti onators WO 2004/ 033597 PCT/ US2003/ 033320 -8
Dewaxi ng Cat al yst [0020] The dewaxi ng catal yst may be
Desvaxtieg Catabtstl | i ne or anorphous. Crystalline
materials are nol ecul ar sieves that contain at |east
one 10 or 12 ring channel and may be based on
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Patent No. 6 65. MCM71 and ITQ 13 are
EGR4@r iheanplas @ﬁhq&edmﬂa@mcesa:pptalmagl I@rgng\chamudvmrlued

ceqieteft a00CMAS: THGRPlAFBIoT 2eRyea dre SeseFpsd 4RSS Patent
Nufritodig 32463566 28988 & 819,857 | £36780F 4, 58594705 895180 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. ECR-42 is disclosed in US 6,303,534. Preferred catalysts include
ZSM-48, ZSM-22 and ZSM-23. Especially preferred is 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.

[0021]  Amorphous dewaxing catalysts include alumina, fluorided alumina,
silica-alumina, fluorided silica-alumina and silica-alumina doped with Group 3
metals. Such catalysts are described for example in US Patent Nos. 4,900,707 and
6,383,366.

[0022]  The dewaxing catalysts are bifunctional, i.e., they are loaded with a
metal hydrogenation component, which is at least one Group 6 metal, at least one

Group 8 - 10 metal, or mixtures thereof. Preferred metals are Groups 9 -10



sieves are preferably in the hydrogen form Reduction
can occur in situ during the dewaxing step itself or
W@ 2W408350T ex situ in another vessel. [0021] APCI/pPRO¥033320
dewaxi ng catal ysts include alum na, fluorided al um na,
silica-alumna, fluorided silica-alumna and
silica-alumna doped with G oup 3 netals. Such
catal ysts are described for exanple in US Patent Nos.
4,900, 707 and 6, 383,366. [0022] The dewaxi ng
catal ysts are bifunctional, ™ .e., they are | oaded wth
a netal hydrogenation conponent, which is at | east
one Goup 6 netal, at | east one Goup 8 - 10 netal,
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resistant to hi gh tenperatures which may be enpl oyed
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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
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.

[0024] 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).



magnesia, thoria, zirconia and the |like and tertiary
conbi nati ons of these oxides such as silica-alumna
wo tdvasm9and silica-al um na magnesi a. The anouP€T/082003/033320
nol ecul ar sieve in the finished dewaxi ng catal yst is
from10 to 100, preferably 35 to 100 wt.% based on
catal yst. Such catal ysts are forned by nethods such
spray drying, extrusion and the |ike. The dewaxing
catalyst may be used in the sulfided or unsulfided
form and is preferably in ﬂﬁe sul fided form [0024]
Dewaxi ng conditions include tenperatures of from 250 -
400C, preferably 275 to 350C, pressures of from 791
HydrofpidgieingPa (100 to 3000 psig), preferably 1480 to
17339 kPa (200 to 2500 psig), quuid hourly space
velocities of from0.1 to 10 hr" 1, preferably 0.1 to
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1780 m*/m> (250 to 10,000 scf/B).

[0026]  Hydrofinishing catalysts are those containing Group 6 metals (based on
the IUPAC Periodic Table format having Groups from 1 to 18), Groups 8 - 10
metals, and mixtures thereof. Preferred metals include at least one noble metal
having a strong hydrogenation function, especially platinum, palladium and
mixtures thereof. The mixture of metals may also be present as bulk metal
catalysts wherein the amount of metal is 30 wt.% or greater based on catalyst.
Suitable metal oxide supports include low acidic oxides such as silica, alumina,
silica-aluminas or titania, preferably alumina. The preferred hydrofinishing
catalysts for aromatics saturation will comprise at least one metal having
relatively strong hydrogenation function on a porous support. Typical support
materials include amorphous or crystaliine oxide materials such as alumina, silica,

and silica-alumina. The metal content of the catalyst is often as high as about 20



LHSV (hr-1), preferably 0. 5 to 3 hf-1 and hydrogen

treat gas rates of from44.5 to 1780 nB/nB8 (250 to
waoaosssestf/ B). [0026] Hydrofini shing cat al yst BCHIS§2003/033320

those containing G oup 6 netals (based on the | UPAC

Periodic Table format having G oups from1l to 18),

Goups 8 - 10 netals, and m xtures thereof. Preferred

netal s include at | east one noble nmetal having a

strong hydrogenation functi SE especially platinum

pal | adium and m xtures thereof. The m xture of netals

may al so be present as bulk netal catalysts wherein

the amount of netal is 30 w.% or greater based on
waightaieyeent fomom-abbb metald. Notile eegalp oy vsuallygirestent imamounts

aci di c_oxi as silica, alumna,

nogreatent @Ptﬂiﬂoﬁéi Yr”%titania, preferably alunina. The
preferred hydrofinishing catalysts for aromatics
saturation will conprise at |east one netal having

(00291 at | YRS 1 _I%I/mmﬂllllf@' S41BR0R!hreferg el efbRiods RAIGHS

support. pi cal support erial 5 i nclude anorphous
bebmging/ &t thie|MA&S cldsser fiahdy iodlcatabystd) Tde MHUBifamily of catalysts
silica, and silica-alumna, The netal content of the
AT BICEPRIOUS §13c§¢ftlféﬁ hagingihygh sdica @@menmwwezm@mmags further

deffitoaddn NP kaem §1g“§'9§2u5f@%§?%s eriHieS e g MO

41”M(r91§0/§@8 Shd Ve300 uMe@o*%S g e% &Ztg)]c;lﬂlﬁsts havmlg pore sizes

I ni s ing catalyst a’ nmesopo

frdmtls rto 00 Aelopgiferged mehttrer W thiS chlse ssMUME4Imnihosef
catal ysts. The M4l S fam !%Oof catal ysts are

prenssatpan udesoribedt inalUS Ragentiyo.Hi @918 684. dCHbAL anaw ingrgseic,
polfy! Rofgarered phaseiiaghe o BEXTEL SrARETREH QU ORI -sized
po&&\l\//r b %\‘2}% é\%%rggmr W?g1%@%§%§u§&eﬁ%¥s@a¥&%tv§herem the
opBEIMRBeIf tRé strhws (theaeH dlémMgM)fF theb®18$) ranges from 15 to 100
Arngstroms. MCM-48 has a cubic symmetry and is described for example is US
Patent No. 5,198,203 whereas MCM-50 has a lamellar structure. MCM-41 can be
made with different size pore openings in the mesoporous range. The mesoporous
materials may bear a metal hydrogenation component which is at least one of
Group 8, Group 9 or Group 10 metals. Preferred are noble metals, especially |

Group 10 noble metals, most preferably Pt, Pd or mixtures thereof.

[0028]  Generally the hydrofinishing will be carried out at temperatures from
about 150°C to 350°C, preferably 180°C 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).



preparation is described in US Patent No. 5, 098, 684.
MCM 41 is an inorganic, porous, non-layered phase
whanwi8psa7 hexagonal arrangenent of uniform y-sP@BUS2003/033320
pores. The physical structure of MCM41 is like a
bundl e of straws wherein the opening of the straws
(the cell dianeter of the pores) ranges from15 to 100
Angstroms. MCM 48 has a cubic symmetry and is
descri bed for exanple is US. , Patent No. 5,198,203
whereas MCM 50 has a | anel I'a\?' structure. MCM 41 can be
made with different size pore openings in the
nmesopor ous range. The nesoporous materials nay bear a

[0029] al TFeipoyleatstieswltiogfonént prateshadcordingte dlst inyeatiof have
Goup 8§ Goup,.9 or oup 10 netals,.Preferred are
Ve%]gllgg‘ Woéi@,lg@gﬁ%%ﬁl‘g%ge ef e& én highy weldsirom wagkfeeds.

e . j | .
TSRy CoRin 08 Sisemobht haal FisBY 121 G eqp it oxcellent
10\x,eg@mgéﬁmqﬁo dérfigy. about 150C to 350C, preferably 180C

to 250C. Total pressures are typically from 2859 to

20786 kPa (about 400 to 3000 psig). Liquid hourly
ically fromO, 1 g LHSY

space velocity is (ty to .
loqi%l 1) , Refesneg apwioghe 51%6@ WexY fegstonkarushas aleck wax is

fod o it B0 b 55 Bipisnpt £ S Phs 38 20l frolyipireating
unit e} PEABICHSe 18S ﬂg&iir&geaftélom (182 B PERRS BELOF By diBtrbting

the 1 nvention hav very high viscosity i1 ndices and

catadyst b6. piyadiotreated fieddsgitkyis ebddudted throayly lihed@sto strijypes,20
one may obtain | ube basestocks having VIs of 145 or

angd dight gasesiarranead breugh bog 22npéquid predyst éphen; sest from
s G R L YRGS ABfhBEAREen i
BT Rgs IR EORTS REoRE R et o
hydfodesvax@alestalyist $0.anRdeoddwdxedppdd@atis fign 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 remaining liquid product sent through

line 44 to a vacuum distillation unit (not shown).

[0031]  The invention is further illustrated by the following examples which are

not intended as limiting.

EXAMPLES

Example 1

[0032]  This example illustrates that processing clean feeds with a sulfided
hydrodewaxing catalyst can produce a high quality dewaxed oil at excellent yield.

The feed is a 150 N slack wax hydrotreated at low severity of 240°C whose



catal yst 16. Hydrotreated feedstock is conducted
through line 18 to stripper 20 and |light gases are
WO 200983591 hr ough |ine 22. Liquid product is theeoT/E82003/033320
from stripper 20 through |ine 24 to hydrodewaxi ng
unit 28. Additional hydrogen is added through Iine
26. Hydrodewaxing unit 28 is |oaded with a bed of
hydr odewaxi ng cat al yst 30. Hydrodewaxed product is
then sent through line 32 tg hydr of i ni shing unit 34
which is | oaded wth a bed 3 “hydrofinishing catal yst
36. Hydrofinished product is then sent through |Iine
38 to vacuum stripper 40. Light products are renoved
PTOWTBQ@ prel glﬁ@n npT &@ Ir. dfigeanitygvad medsnred usingtstastard ASTM

texty BT oma 24751 usiRe pdTpuilioh dachinte Y isomstatavisy
re;?eltéﬁ]a‘tflﬁﬁ} %ﬁ@%ﬁts éﬁ?te%@gpﬁ%fr st @flélidg&g'lfﬁlf test (D 97).

Suil fulr gl lh&&@%ent duiterits DeLEH¢ Akasirea fs@ﬁﬁﬁrd\ﬂAtSTM methods
sul fi ded dr ode\/\/aX| ng catal yst can produce a hi gh

Diﬂﬁél Eilt@/DéIé@\%,)tespa@tWekyt T eetor dimityfoelyueld afidepdueedints age + 1

a N sl ack ig/,ax hydrotreated at | ow severity of 240C
JeISHFelY- 033597 PCT/ US2003/ 033320 - 13 pr operties

are given in Table 1. Viscosity was neasured using

standard ASTM tests (D443- ii ind D2270-9 1) using a

Houi | | on Aut onat ed Vi sco th a repeatability of

0.5% Pour_points are deternmined by standard ASTM test

(D 97). | \Betdsity, afdatigy agen| $6ntents may be neasured

by stand W’Hf} ods Db and L)4b49
respecti Nlﬁdﬁ‘& e L-:IB?UI i 46))4 or—yietd—and—pout
poi nts "Siﬂﬂl‘r Vv r 1:2 el v

il in wax, wt%

]

I H
ashe
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[0033] The feed from Table 1 was hydrotreated with Akzo Nobel KF848
catalyst under the following hydrotreating conditions: 240°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 94.4 wt.% on feed. The hydrotreated product’s

properties are given in Table 2.

Table 2

Viscosity cSt at 100 °C 3.6

Nitrogen, Wppm 0.1
Sulfur, Wppm 2

[0034]  The hydrotreated product was hydrodewaxed with an ex-situ sulfided
ZSM-48 catalyst at the following conditions: 1 v/v/h, 1000 psig (6996 kPa), 2500
scf/B H, (445 m*/m®) . The ZSM-48 catalyst bound with 35 wt.% alumina was



Table 1 Viscosity, ¢St at 100 'C3.6 N trogen, Wn0. 4
Sul fur, Wpnl20 Gl in wax, w.%.0 [0033] The feed
wo e@aIEbi e 1 was hydrotreated with Akzo Nobel PKFBE803/033320
catal yst under the follow ng hydrotreating conditions:
240C, LHSV of 0.7 v/v/h, 1000 psig (6996 kPa), treat
rate of 1500 scf/B H2 (267 nB/nB). The hydrotreated
product's 370C+ yield was 94.4 wt.% on feed. The
hydrotreated product's properties are given in Table
2. Table 2 Viscosity cSt at-1400 C3.6 Ni trogen, Wpn0O. 1
Sul fur, Whpn2 [0034] The hydrotreated product was
hydr odewaxed with an ex-situ sulfided ZSM 48 catal yst
leddeidheith Ol6 aih Bt aondbitali amdsyaslex-sied bulfiledGwiph 490 PHPAOH,S in
kPa), 2500 scf/B H2 (445 nB/nB) . The ZSM 48 cat al yst
yogen (i HeS beeakthmomghy hhedydeedewsxed gagwtszge given in Table 3.
PCT/ US2003/ 033320 -14 | oaded with 0.6 wt.% Pt as netal
and was ex-situ sulfided with 400 ppm H2S in nitrogen
to H2S breakt hrough. The ewaxed results are
given in Table 3. Table 3 ‘M@gjge Reactor Tenp. C329
370C+ Yield, wt.%on feed to

Average Reactor Temp. °C 329
370°C+ Yield, wt.% on feed to 53.8
Hydrodewaxer (HDW)

370°C+ Product Properties

Viscosity at 100°C (cSt) 3.3

VI : 136
Pour Point (°C) -21

[0035]  The hydrodewaxed product was hydrofinished using a MCM-41
containing Pt/Pd as hydrofinishing catalyst. Hydrodewaxed product was
hydrofinished under the following conditions: 200°C, LHSV of 2.5 v/v/h, 1000
psig H, (6996 kPa), 2500 scf/B H, (445 m*/m’). Hydrofinishing using the MCM-
41 catalyst enabled the reduction in total aromatics to essentially zero without
affecting the other properties of the dewaxed product. This is due to the high
saturation activity of this catalyst at low temperatures. The dewaxed products in

this and subsequent Examples were hydrofinished in this manner.

Example 2

[0036]  This example illustrates that processing clean feeds with a sulfided

hydrodewaxing catalyst can produce a high quality dewaxed oil at excellent yield.




53. 8 Hydrodewaxer (HDW 370C+ Product Properties
Viscosity at 100C (cSt)3.3 VI136 Pour Point (C)-21
WO 0@35335The hydr odewaxed product was hydrof i ni B&iEUS2003/033320
using a MCM41 containing Pt/Pd as hydrofinishing
cat al yst. Hydrodewaxed product was hydrofinished
under the follow ng conditions: 200C, LHSV of 2.5
v/v/h, 1000 psig H2 (6996 kPa), 2500 scf/B H2 (445
n8/ nB) . Hydrofinishing usin? the MCM 41 cat al yst
enabl ed the reduction in total aromatics to
essentially zero without affecting the other
properties of the dewaxed product. This is due to the
Thisifged isstai 50 A slock saxiwhaesg pybperties arsagiaky s Tabld 4wThe feed
tenperatures. The dewaxed products in this and
VW@JB@@HH@%@SE&%ﬁﬁhé%@%ﬁﬁ@V%VHﬁﬁﬁﬂﬁfghed in this manner
Exanple 2 [0036] This exanple illustrates that
processing clean feeds with a sulfided hydrodewaxing
catal yst can produce a hi ity dewaxed oil at
excel l ent yield. WO 2004/ PCT/ US2003/ 033320 -15
The feed is a 150 N sl ack wax whose properties are
given inTable 4 The feed was hydrotreated at rnuch

hi gher 3&iscodity, o8t @480°CTabl e 4 Viscddity, cSt at
100C3. 6 (Ni-t rogen,—\Wspn0. 4

Nitrogen, Wppm 0.4

Sulfur, Wppm 120

Oil in wax, wt.% 7.0

[0037]  The feed from Table 4 was 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 5.

Table 5
Viscosity, ¢St at 100°C 34
Nitrogen, Wppm 0.1
Sulfur, Wppm 0

[0038]  The hydrotreated product was hydrodewaxed with an ex-situ sulfided
ZSM-48 catalyst at the following conditions: 1 v/v/h, 1000 psig (6996 kPa), 2500
scf/B H, (445 m*/m®). The ZSM-48 catalyst (Example 1) was ex-situ sulfided



Sul fur, Wpm20 G| in wax, w.%.0 [0037] The feed
from Table 4 was hydrotreated with Akzo Nobel KF848
W@ 210al0335p7 under the foll owi ng hydrotreati ng coPdi/UBZMNF033320
345C, 0.7 v/v/h, 1000 psig (6996 kPa), 1500 scf/B H2
(267 nB/nB). The hydrotreated product's 370C+ vyield
was 93.2 w.%on feed. The hydrotreated product's
properties are given in Table 5. Table 5 Viscosity,
cSt at 100C3.4 Nitrogen, W .1 Sul fur, WpnD [0038]
The hydrotreated product was“hydrodewaxed with an
ex-situ sulfided ZSM 48 catalyst at the foll ow ng
conditions: 1 v/v/h, 1000 psig (6996 kPa), 2500 scf/B
witi4 §Ogpmni4Sri) nitfigen Z6H,8 dreakthtopgh. (Thegprpdectiproperties from
x-situ, sul fided WO 2004/ 033597 PCT/ US2003/ 033320 - 16
hy WWMWWII@STQ%\W%!REQ% %o H2S breakt hrough. The
product properties from hydrodewaxing results are
given in Table 6. Table 6 Average Reactor Tenp. C329
370C+ Yield, wt.%on feedq,gd\Vb2. 6 370C+ Product
Properties Viscosity at 100C(cSt)3.3 VI134

Average Reactor Temp. °C 329

370°C+ Yield, wt.% on feed to HDW 52.6

370°C+ Product Properties

Viscosity at 100°C (cSt) 33
VI 134
Pour Point (°C) -26
Example 3

[0039]  This example illustrates that processing clean feeds over a reduced
hydrodewaxed 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 7.

Table 7
Viscosity, ¢St at 100°C 3.6
Nitrogen, Wppm 0.4
Sulfur, Wppm 120
Oil in wax, wt.% 7.0

[0040] The feed from Table 7 was hydrotreated with Akzo Nobel KF848
catalyst under the following hydrotreating conditions: 345°C, 0.7 v/v/h, 1000 psig




Pour Point (C)-26 Exanple 3 [00391 This exanpl e
illustrates that processing clean feeds over a reduced
whyanossemxed catal yst can produce a hi gh qual P€H/US2003/033320
dewaxed oil at excellent yield. The feed is a 150 N
sl ack wax whose properties are given in Table 7. Table
7 Viscosity, cSt at 100C3.6 Nitrogen, WpnD.4 Sul fur,
Wpml20 G| in wax, w.%.0 [0040] The feed from Tabl e

7 was hydrotreated with Akzg Nobel KF848 cat al yst
under the followi ng hydrotreating conditions: 345C,
0.7 v/v/h, 1000 psig WO 2004/ 033597 PCT/ US2003/ 033320
-17kéa6996 kPa), 1500 scf/B H2 (267 nB/ nB). The
(698/kBa); elt08dscifiBotly 267 T+ Thgihyiddotreased praaiuat’s 767C+
.feed. The hydrot[eat roduct’' s properties are given
yiglg Waﬁagg’l-é“é:%g ee .8%8@ %&é@qtfe}are%@pdgst’&pmmes ate given in
Taﬁlifﬁogen, Wopn0. 1 Sul fur, WpnD [00411 The
f ‘otreat ed product was hydrodewaxed with a reduced
ZSM- 48 catalyst at the followi ng conditions: 1 v/v/h,
1000 psig (6996 kPa), 2500 scf/B H2 (445 nB/nB). The
hydr odewaxed results are Tabdn8i n Table 9.

Viscosity, ¢St at 100°C 34
Nitrogen, Wppm 0.1
Sulfur, Wppm 0

[0041]  The hydrotreated product was hydrodewaxed with a reduced ZSM-48
catalyst at the following conditions: 1 v/v/h, 1000 psig (6996 kPa), 2500 scf/B H,
(445 m*/m?). The hydrodewaxed results are given in Table 9.

Table 9
Average Reactor Temp. 330 332
°C
370°C+ Yield, wt.% on 64.9 61.8
feed to HDW
370°C+ Product Properties
Viscosity at 100°C (cSt) 3.3 3.2
VI 140 136
Pour Point (°C) -18 -23




Tabl e 9 Average Reactor Tenp. 330332 C 370C+ Yield,
wt. % on 64.961.8 feed to HDW 370C+ Product Properties
wo/R@e03ispy at 100C (cSt) 3.33.2 VI 140136 Pour PRCTUS2003/033320
(O -18-23 WO 2004/ 033597 PCT/ US2003/ 033320 -18 Exanpl e
4 [0042] This exanple illustrates that processing
clean light feeds over a sulfided hydrodewaxed
catal yst can produce a high quality dewaxed oil at
excellent yield. The feed i, a 150 N slack wax with
hi gher oil content whose pr'&gérti es are given in
Tabl e 10. Table 10 Viscosity, cSt at 100C3.7 Nitrogen,
Wopn2 Sul fur, Wpnk52 G| in wax, w.%3.5 [0043] The
om Tabl e 10 was hydrotreated with Akzo Nobel
KF848

[0042]  This example illustrates that processing clean light feeds over a sulfided
hydrodewaxed catalyst can produce a high quality dewaxed oil at excellent yield.
The feed is a 150 N slack wax with higher oil content whose properties are given
in Table 10.

Table 10
Viscosity, ¢St at 100°C 3.7
Nitrogen, Wppm 2
Sulfur, Wppm 252
Oil in wax, wt.% 13.5

[0043]  The feed from Table 10 was hydrotreated with Akzo Nobel KF848
catalyst under the following hydrotreating conditions: 270°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 95.3 wt.% on feed. The hydrotreated product’s properties are given in
Table 11.

Table 11
Viscosity, ¢St at 100°C 3.7
Nitrogen, Wppm 2
Sulfur, Wppm 0.5

[0044]  The hydrotreated product was hydrodewaxed with an ex-situ sulfided
ZSM-48 catalyst at the following conditions: 1 v/v/h, 1000 psi (6996 kPa), 2500
scf/B H, (445 m*/m®). The ZSM-48 catalyst (Example 1) was ex-situ sulfided



catal yst under the follow ng hydrotreating conditions:
270C, 0.7 v/v/h, 1000 psig (6996 kPa), 1500 scf/B H2
W@ 2®4/083p1B) . The hydrotreated product's 370C+PCTUS1003/033320
was 95.3 wt. % on feed. The hydrotreated product's
properties are given in Table 11. Table 11 Viscosity,
cSt at 100C3.7 N trogen, WpnR Sul fur, Wopn0.5 [0044]
The hydrotreated product was hydrodewaxed with an
ex-situ sulfided ZSM 48 cat SI yst at the follow ng
conditions: 1 v/v/h, 1000 pdP-(6996 kPa), 2500 scf/B
H2 (445 nB/ nB). The ZSM 48 cat al yst (Exanple 1) was
ex-situ sul fided WO 2004/ 033597 PCT/ US2003/ 033320 -19
with 400 $pt HpSniHaisrdgenrto tH . Sdeealkthrdi2®. brleekydrnodeghxeditesults
hydrodewaxed results are given in Table 12. Table 12
arp\giiende Tabletdr Tenp. C329327 370C+ Yield, wt . % on
52.456.4 feed to HDW 370C+ Product Properties
Vi scosity at 100C (cSt)3.43.4 VI 133136 Pour Point

(Q)-27-20 Table 12
Average Reactor Temp. °C 329 327
370°C+ Yield, wt.% on 52.4 56.4
feed to HDW
370°C+ Product Properties
Viscosity at 100°C (cSt) 3.4 34
VI 133 136
Pour Point (°C) ' -27 -20
Example 5

[0045]  This example illustrates that processing clean feeds over a sulfided
catalyst can produce a high quality dewaxed oil at excellent yield. The feed is a

600 N slack wax whose properties are given in Table 13.

Table 13
Viscosity, ¢St at 100°C 8.0
Nitrogen, Wppm 14
Sulfur, Wppm 912
Oil in wax, wt.% 16.5




Exanpl e 5 [0045] This exanple illustrates that
processing clean feeds over a sulfided catalyst can
wee@dosds9n hi gh quality dewaxed oil at excel | ePCT/YBB081033320
The feed is a 600 N slack wax whose properties are
given in Table 13. Table 13 Viscosity, cSt at 100C8.0
Ni trogen, Wpnil4 Sul fur, Wpnml2 G| in wax, wt.%6.5
WO 2004/ 033597 PCT/ US2003/ 033320 -20 [0046] The feed
from Tabl e 13 was hydrotreat Sd with Akzo Nobel KF848
catal yst under the foll ow n'& hydrotreating conditions:
317C, 0.7 v/v/h, 1000 psig (6996 kPa), 1500 scf/B H2
(267 nB/nB). The hydrotreated product's 370C+ vyield
[00463 97TBe fredirom Taldd 13 Tas hpydtoweatedvdath Akod Nabes KF848
perties are given in Table 14. Table 14 Viscosit

caady St amndanieAoBoNing sydiotrepppersomitions:, 3Vpim0-f ovwh) 1000 psig
IR S R e R
OGP o MR TI000 S ORI Thro 0 500 i

Tadte $4tu sulfided with 400 ppm H2S in nitrogen to H2S
br eakt hr ough. The hydrodewaxed results

Table 14
Viscosity, cSt at 100°C 7.5
Nitrogen, Wppm 3
Sulfur, Wppm 1

[0047]  The hydrotreated product was hydrodewaxed with an ex-situ sulfided
ZSM-48catalyst at the following conditions: 1 v/v/h, 1000 psig (6996 kPa), 2500
scf/B H, (445 m>/m’). The ZSM-48 catalyst (Example 1) was ex-situ sulfided
with 400 ppm H,S in nitrogen to H,S breakthrough. The hydrodewaxed results

are given in Table 15.

Table 15
Average Reactor Temp. °C 329
370°C+ Yield, wt.% on feed to HDW 61.9
370°C+ Product Properties ‘
Viscosity at 100°C (cSt) 6.5
VI 145
Pour Point (°C) -17




are given in Table 15. Table 15 Average Reactor Tenp.
C329 370C+ Yield, w.%on feed to HDW1.9 370C+
wee@dsIs9Properties Viscosity at 100C (cSt) 6. S5PV/LI&H03/033320
Pour Point (C)-17 WD 2004/ 033597 PCT/ US2003/ 033320 -21
Exanpl e 6 [0048] This exanple illustrates that
processing clean feeds at a higher hydrotreating
tenperature can produce a high quality dewaxed oil at
excellent vyield. The feed i?‘i a 600 N slack wax whose
properties are given in Table"16. Table 16 Viscosity,
cSt at 100C8.0 Nitrogen, Wpni4 Sul fur, WpnB1l2 Gl in
wax, W.%6.5 [0049] The feed from Table 16 was
Examplet6 cat ed with Akzo Nobel KF848 catalyst under the
foll owi ng hydrotreating conditions: 340C, 0.7 v/v/h,
1000 psig (6996 kPa), 1500 scf/B H2 (267 nB/nB). The

r ot t : + ' . . % on
(0], Ot YRR R P i Shrafos Ml Fropise N ekl By Mg gL,
hydrotrebtingaehperature can produce a high quality dewaxed oil at excellent
yield. The feed is a 600 N slack wax whose properties are given in Table 16.

Table 16

Viscosity, ¢St at 100°C 8.0

Nitrogen, Wppm 14
Sulfur, Wppm 912
Oil in wax, wt.% 16.5

[0049]  The feed from Table 16 was hydrotreated with Akzo Nobel KF848
catalyst under the following hydrotreating conditions: 340°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 94.6 wt.% on feed. The hydrotreated product’s properties are given in
Table 17.

Table 17

Viscosity, ¢St at 100°C 7.2

Nitrogen, Wppm 5
Sulfur, Wppm 1

[GOSO] The hydrotreated product was hydrodewaxed with an ex-situ sulfided
ZSM-48 catalyst at the following conditions: 1 v/v/h, 1000 psig (6996 kPa), 2500



Table 17 Viscosity, cSt at 100C7.2 Nitrogen, Wpnb
Sul fur, Whpnil [0050] The hydrotreated product was
whyanosswaxed with an ex-situ sul fided ZSM 48PCHUS1093033320
at the followi ng conditions: 1 v/v/h, 1000 psig (6996
kPa), 2500 WD 2004/ 033597 PCT/ US2003/ 033320 -22 scf/B
H2 (445 nB/ nB). The ZSM 48 cat al yst (Exanple 1) was
ex-situ sulfided with 400 ppmH2S in nitrogen to H2S
br eakt hr ough. The hydrode % d results are given in
Tabl e 18. Table 18 Average actor Tenp. C329 370C+
Yield, wt.% on feed to HDWO0. 3 370C+ Product
Properties,Vi 003|ty at 100C (cSt)6.3 VI147 Pour Point
scf/B)k: Q@‘é@w@lﬂé 7 The Iyl %caialp'sb(d“ﬂeamplblll)wasadxeﬁm fudfided

wilh 00 o B i1 P OeREce 1@ g ek dBheedrogeaed esuls

l: d. The feed is a 600 N sI ack wax whose
ar‘gg%hlﬁ. es arée given in Table 19. Table 19 Viscosity;
cSt at 100C7. 95
Table 18
Average Reactor Temp. °C 329

370°C+ Yield, wt.% on feed to HDW | 60.3

370°C+ Product Properties

Viscosity at 100°C (cSt) 6.3
VI 147
Pour Point (°C) -21
Example 7

[0051]  This process illustrates that processing clean feeds over a reduced
hydrodewaxing catalyst can produce a high quality dewaxed oil at excellent yield.

The feed is a 600 N slack wax whose properties are given in Table 19.

Table 19

Viscosity, ¢St at 100°C 7.95

Nitrogen, Wppm 14
Sulfur, Wppm 912
Oil in wax, wt.% 16.5




Ni trogen, Wpml4 Sul fur, Wpnd12 G| in wax, w.%6.5
WO 2004/ 033597 -23 PCT/ US2003/ 033320 [0052] The feed
wo canioIEbt e 22 was hydrotreated with Akzo NobePCRES283/033320
catal yst under the follow ng hydrotreating conditions:
340C, 0.7 v/v/h, 1000 psig (6996 kPa), 1500 scf/B H2
(267 nB/ nB). The hydrotreated product's 370C+ yield
was 93.9 wt. % on feed. The hydrotreated product's
properties are given in Tabl,g 20. Table 20 Viscosity,
cSt at 100C7.2 N trogen, Wpnb Sul fur, Wopnl [ 0053]
The hydrotreated product was hydrodewaxed with a
uced. ZSM 4 catgl yst (35 wt.%alum na/0.6 w.% Pt)
W‘iﬁt heﬁl?) f@e&/ﬁﬂ@ Tarledd iy droeates wittnAgzo peibgl K596
dr odewax

calt B8 wpBB0fe 6o it nf %ﬁrsﬁ”ﬁéér?%ﬂdﬁﬁgﬁﬁhi?oz@g&a &, 1000 psig
(69808, 1 360 Rer/ 3 289 0TI, Shle by Gro@hiaeogui BT vield

was 93.9 wt.% on feed. The hydrotreated product’s properties are given in Table
20.

Table 20

Viscosity, ¢St at 100°C 7.2

Nitrogen, Wppm 5
Sulfur, Wppm 1

[0053]  The hydrotreated product was hydrodewaxed with a reduced ZSM-48
catalyst (35 wt.% alumina/0.6 wt.% Pt) at the following conditions: 1 v/v/h, 1000
psig (6996 kPa), 2500 scf/B H, (445 m*/m®). The hydrodewaxed results are

given in Table 21.

Table 21
Average Reactor Temp. °C 338
370°C+ Yield, wt. on feed to HDW 60.4
370°C+ Product Properties
Viscosity at 100°C (cSt) 6.1
VI 146
Pour Point (°C) -25




VI 146 Pour Point (C)-25 WD 2004/033597 -24
PCT/ US2003/ 033320 [ 0054] The results from Table 21
walermnsispat e that a very high VI product can BET/US2003/033320
obtained in high yields froma waxy feed. Exanple 8
[0055] This exanple illustrates that processing clean
feeds having higher oil in wax content can produce a
high quality dewaxed oil at excellent yield. The feed
is a 600 N slack wax whose _&r49perti es are given in
Tabl e 22. Table 22 Viscosity, cSt at 100C8.2 N trogen,
Wpn20 Sul fur, Wpnl289 G| in wax, wt.%5.3 [0056]
was hydrotreated with Akzo

feed from Tabl e
m‘l%ﬁel ﬁggg%suli?é drom J@f”f%b dempnstrgte thaswi vegy high VI product can
: | . (tions: 340G, 0.7 v/v/h, 1000 psig
be AR BT p B BRI A B 55 g ). The
hydrotreated product's 370C+ yield was 95.8 w. % on
feed. The hydrotreated product's properties are given
Examplet e 23. Table 23 Viscosity, cSt at 100C7. 4
Ni trogen, VWpmi
[0055]  This example illustrates that processing clean feeds having higher oil in
wax content can produce a high quality dewaxed oil at excellent yield. The feed

is a 600 N slack wax whose properties are given in Table 22.

Table 22
Viscosity, ¢St at 100°C 8.2
Nitrogen, Wppm 20
Sulfur, Wppm 1289
Oil in wax, wt.% 25.3

[0056]  The feed from Table 22 was hydrotreated with Akzo Nobel KF848
catalyst under the following hydrotreating conditions: 340°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 95.8 wt.% on feed. The hydrotreated product’s properties are given in Table
23,

Table 23

Viscosity, ¢St at 100°C 7.4

Nitrogen, Wppm 4
Sulfur, Wppm 1




Sul fur, Wpnil WO 2004/ 033597 -25 PCT/ US2003/ 033320

[ 0057] The hydrotreated product was hydrodewaxed w th
w@rooen3¥dsptu sul fided ZSM 48 catal yst at the fpCT/OB2008/033320
conditions: 1 v/v/h, 1000 psig (6996 kPa), 2500 scf/B
H2 (445 nB/m) . The ZSM 48 catal yst (Exanple 1) was
ex-situ sulfided wth 400 ppm HS in nitrogen to H2S

br eakt hrough. The hydrodewaxed results are given in
Tabl e 24. Table 24 Average Rg’_actor Tenp. C329 370C+
Yield, w.%on feed6l 370C+2PF oduct Pr operties

Viscosity at 100C (cSt)6.8 VI 142 Pour Point (C)-22 WD
2004/ 033597 -26 CLAI Ms: PCT/ US2003/ 033320 1. A process
[0055] pr €pahydiptatedprodatt was nydrolewesdedbwithravexagitasMifided

Zﬁ%ﬁ%@t'@@?ﬁgﬁ%&w@aﬁ%@@%ﬁ %E%@:,f 990 i (69 R 2500
- .
scf RSP Ay TR Mkttt (o ET yiBcsite sulfidea

with 400 ppm H,S in nitrogen to H,S breakthrough. The hydrodewaxed results

are given in Table 24.

Table 24
Average Reactor Temp. °C 329
370°C+ Yield, wt.% on feed 61
370°C+ Product Properties
Viscosity at 100°C (cSt) 6.8
VI 142
Pour Point (°C) -22




effective hydrotreating conditions such that |ess than
5 w.%of the feedstock is converted to 650F (343C)
worRows3ppoduct s to produce a hydrotreated feedBCDUK2003/033320
whose VI increase is |less than 4 greater than the VI
of the feedstock; (2) stripping the hydrotreated
feedstock to separate gaseous fromliquid product;
and (3) hydrodewaxing the liquid product with a
dewaxi ng catal yst which is | east one of ZSM 48,
ZSM 57, ZSM 23, ZSM 22, ZSM“35, ferrierite, ECR- 42,
| TQ 13, MCM 71, MCM 68, beta, fluorided al um na,
silica-alumna or fluorided silica alumna under
CLAIMSt i cally effective hydrodewaxi ng conditions
wherein the dewaxing catal yst contains at |east one
Goup 9 or Goup 10 noble netal. 2. The process of

ot 35 250 PSRRI DoAY SReSRR R B Selelbot BaPhed i of at
leastgbait I33ewhicheodipitses! ai & wherein the hydrotreating

catal yst contains at |east one Goup 6, Goup 9 or
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whoeediiingreageaisdesssthan ¢ greateetimh thed/Ioff tESHsRtockSM 23,

ZSM 48 or ZSM.57. 6. The process of any of the o
pr e@d shippasiheshyidketreated fordsinskdn isepprateagasegus fiom liquid
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(3) hydrodewaxing the liquid product with a dewaxing catalyst which is at
least one of ZSM-48, ZSM-57, ZSM-23, ZSM-22, ZSM-35, ferrierite, ECR-42,
ITQ-13, MCM-71, MCM-68, beta, fluorided alumina, silica-alumina or fluorided
silica alumina under catalytically effective hydrodewaxing conditions wherein

the dewaxing catalyst contains at least one Group 9 or Group 10 noble metal.

2. The process of claim 1 wherein the dewaxing catalyst is at least one
of ZSM-22, ZSM-23, ZSM-48 or ZSM-57.

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

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

4, The process of any of the preceding claims wherein the
hydrotreating conditions include a temperature of 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’.



7. The process of any of the preceding clains wherein
t he dewaxi ng catalyst contains Pt, Pd or m xtures

wo benosds97 8. The process of any of the precedi PQI/TEZ03833320
wher ei n hydrodewaxi ng conditions include a
tenperature of from 250-400C, a pressure of from 791-
20786 kPa, a liquid hourly space velocity fromO. 1-10
hf 1 and a hydrogen treat rate of 45-1780 nB/nB8. 9.
The process of any of the preceding clainms wherein the
dewaxi ng catalyst is sul fid d, reduced, or sulfided
and reduced. 10. The process of any of the preceding
cl ai ms wherein hydrodewaxed |iquid product from step
(3) is hydrofinished under effective hydrofinishing

conditionsg. 11. Th rocess of any of the preceding
ol aims WHSCARCEHOT SRy SRS BICSRIg GlpigIsuberean the dewaxing
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PCT/ US2003/ 033320 -28 12. The process of any of the

precedi ng clainms wherein the hydrofinishing includes

a hydr of iThiegiroegss cdipal ydthevpiechding cdaimsswheretithe dewaxing

cat al. 2% fromthe MA1 S famly. 13. The process of
ca tb%/ Ms48r ecedi ng cl ai ms wherein the

hydr of i ni shing catal yst contains at | east one noble

nmet al .

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

catalyst contains Pt, Pd or mixtures thereof.

8. The process of any of the preceding claims wherein hydrodewaxing
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’.

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

catalyst is sulfided, reduced, or sulfided and reduced.

10.  The process of any of the preceding claims wherein hydrodewaxed
liquid product from step (3) is hydrofinished under effective hydrofinishing

conditions.

11.  The process of any of the preceding claims wherein the
hydrofinishing includes a hydrofinishing catalyst containing at least one Group 6,

Group 9 or Group 10 metal.
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12.  The process of any of the preceding claims wherein the

hydrofinishing includes a hydrofinishing catalyst which is a mesoporous catalyst
from the M41S family.

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

hydrofinishing catalyst contains at least one noble metal.



