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[0001] This invention relates to the hydrodewaxi ng of

waxy feeds including slack wax, slack wax isonerate,

Fi scher-Tropsch wax, Fischer-Tropsch hydroisonerate,

waxy raffinates, and waxy distillates to produce a

| FROTESS FORSIMPR OVIRGEBASESFOCK LOWETEMPERATURE
gpﬁﬁﬁﬁéﬁh\hégéﬁ'ﬁsmge&tg GMBEN%Iﬁi)Nét_A'F_AE; YST SYSTEM

capabl e of pronoting wax isonerization and napht hene
destruction to forma | ube basestock with mnimum VI
FIEED20F THE INVENIIODW t enper at ure properties.
BACKGROUND OF THE | NVENTI ON [ 0002] The performnce
criteria for lubricants such as those used in
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i qui d products” using we cat al yt1 ¢ dewaxi ng
buabstbyls bs bldndneystbck.i Mdrbepecifioslipthasintbeticetdates vethe
cracking of paraffins typically results in a |oss of
opnyersson of & maesy fewd psingiaciizes] caialysistapablecof froesding wax
United States Patent Nunber, 4,428, 865 O eck, et al.,.
igPHPFEAtOn Ml RRRNthencdrsdiveton ﬁ%% P [l Rsesipgk with minimum

I SCOS] i ndex of, crude ojls of high wax content by
VRS ah e el Ml B BraRet i ve” i T or ot
zeolites such as ZSM5 and ZSM 35. WD 2004/ 043594
PCT/ US2002/ 036522 -2 [00051 In contrast,
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[0002]  The performance criteria for lubricants such as those used in
automatic transmission fluids and passenger car engine oils has become
increasingly more severe with users requiring basestock that provide better wear

protection, improved volatility and low temperature properties.

[0003] Waxy feeds can be converted to liquid products using well known
catalytic dewaxing catalysts; however, in these instances the selective cracking
of paraffins typically results in a loss of viscosity index (VI) which is
undesirable.

[0004] United States Patent Number 4,428, 865, Oleck, et al., claims a
method to enhance the pour point and viscosity index of crude oils of high wax
content by contacting the highly waxy feed with two different zeolites such as
ZSM-5 and ZSM-35. |



catal yst that have linear 1D pore structures produces
| ube basestocks without loss in VI. Wiile this

WO seamiisgat i on process offers benefits over thetT/082002/036522
catal ytic dewaxing there nonethel ess renmains a need
for different and i nproved processes for converting
waxy feeds to Tube basestocks?without significant |oss
in VI and which basestock has good | ow tenperature
oesier t iesontPhdyMAGhezatlbiEol WARINFESN (RO B 1dAI1S: sieve based
invention relates to a nethod for the hydrodewaxi ng of
datalyist that hapreddueze 1® pofessthesass prdducey lutg bazpstoviedwlthout
tenperature properties which conprises: (a) )
losnia¥l.i Mghile this isemnarization puegess ggiqr&f@sn@dit@owethat of catalytic
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sel ected from anor phous i1'horganic ™ oxi des said second
conmponent having a netal hydrogenati on conponent
di spersed t iii) wherein said first and
A% ¥ Ndin & BRI 1IN et in a ratio such that
when eval uated in the conversion of nethyl
cycl ohexane at 320C to 1, 1-di net hyl cycl opent ane, 1, 2-
haet hy clo an 1.3-di byl cycl.opent ane .and
B055 cy ARE BT et ad I gTBD Y SRS BRRR feods to
Rrodued A haihaseSofk TRV e RAEDPRPDME bbbl podstfcs ppich
ige¥cl opentane, at 10% conversion, of at | east
about 50% WO 2004/ 043594 PCT/ US2002/ 036522 -3
(a) contacting the feed with a unitized mixed powder pellet catalyst

under hydrodewaxing conditions, said catalyst comprising:

)] a first dewaxing component selected from 10 and 12 ring
molecular sieves and mixtures thereof having a metal
hydrogenation component dispefsed thereon;

(i)  asecond component selected from amorphous inorganic
oxides said second component having a metal
hydrogenation component dispersed thereon; and

(iii)  wherein said first and second components are present in a
ratio such that when evaluated in the conversion of methyl
cyclohexane at 320°C to 1,1-dimethylcyclopentane, 1,2-
dimethylcyclopentane, 1,3-dimethylcyclopentane and
ethylcyclopentane, the catalyst will provide a trans-1,2-
/trans-1,3-dimethylcyclopentane ratio in the range of about

1:1 to about 1:2 and a selectivity to ethylcyclopentane, at

10% conversion, of at least about 50%.



[0007] In another enbodi ment of the present invention
both the first and second conmponent conprise at | east
wor@40®B50¢ 12 ring nol ecul ar sieve or a m Xt UPET/US2002/036522

thereof. Both the first and second conponent have a
nmetal hydrogenati on conponent di spersed thereon.
[0008] This and other enbodi- -Fents of the invention
wi Il be discussed bel ow BRI EF DESCRI PTI ON OF THE

[BUAY NGy LQQ08] erib8@imSent oﬁh@gﬁ:@&ﬁnﬁwﬁl&f B¥hNEe first and
ShOWI ng the conversion of hyl cycl ohexane to

s\wasncbcmnpwémrmemlﬁm atdxmsoundiO@t 132@@ mod&idgr sreguorea
2is a aph show ng Brookfield viscosity vs. yield
mmtun@aher@g Beth tieyisnst and senong. copmpmmen A BESCRItHT| ON

OF THE I.NVENTI ON k g % Eﬁ%ﬁeed suitable in the
hydgegenaiop copponspbdisperse t9bn i ncl udes waxy
hydrocarbon oils such as slack wax, slack wax

i somerate, Fischer-Tropsch wax, Fischer-Tropsch

(068 O S‘Pﬁﬁraﬁ‘fdeoth@@éﬂﬁbbéifrﬁérﬂ%?ﬁle&lﬁ%ﬂ@dww‘i’ll Plidid Hs€&d below.
Typlcal y, such feeds wll have wax contents of 15% or
nore. The preferred feed will have a nitrogen and

sul fur content each belom1about 20 wppm by wei ght.
BRIBEDESCRIPIHONOF DRAWINGS anount s of sul fur
and nitrogen, the feed can be first subjected to
hydrotreating under typical hydrotreating condi- tions
[0@09] eduEigureid is alsthematel drawinggbaweeg thereanversgn of ¢ he
conventjonal hydro- treating, catal ysts can npl oyed
metioyl qsapi XBRE 19 VAHIOHS, cmﬁq CHOGRGHAS /3%3 G

alum na. In other words any of the Group VIB to G oup
VIIl netals _and m xtures. th e metal gro ‘
[PQFM eEI&uese Rofics GRDIPBIRGS @PLQPQP IpgRlY Vap g T various

Eﬁ Perl |c Tabl e of El enents; Sargent-Welch

) on WD 2004/ 043594 PCT/U82002/036522

-4 netal OX|de refractory supports may be enpl oyed.
Non-limting comrercial exanples of such are
DETATER DESCHIFBONKOFHE INVEMNTIGNC.

[0011]  The feed suitable in the practice of the present invention includes
waxy hydrocarbon oils such as slack wax, slack wax isomerate, Fischer-Tropsch
wax, Fischer-Tropsch hydroisomerate, waxy raffinates and waxy distillates.
Typically, such feeds will have wax contents of 15% or more. The preferred
feed will have a nitrogen and sulfur content each below about 20 wppm by
weight. Indeed, if the feed contains higher amounts of sulfur and nitrogen, the
feed can be first subjected to hydrotreating under typical hydrotreating condi-
tions to reduce the sulfur and nitrogen contents. Any of the conventional hydro-
treating catalysts can be employed like Ni/Mo on alumina, Ni/W on alumina
Co/Mo on alumina. In other words any of the Group VIB to Group VIII metals
and mixtures thereof (the metal groups referred to here and hereinafter are those

metals of the Periodic Table of Elements; Sargent-Welch Scientific Co.) on



[0012] Hydrotreating is conducted so as to |ower the
sul fur and nitrogen contents to |levels of 20 ppm or

WO e@g/omisb4 ogen or 20 ppm or | ess sul fur especi BT/YS2000036522
ppm | ess nitrogen and 10 ppmor |ess sul fur and nost
preferably to levels below 5 ppmfor nitrogen and 5
ppmor less for sulfur. [0013% Waxy feeds secured from
nat ural petrol eum sources contain quantities of
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deactivate wax roi sorreri zati on catal ysts.
eRaBpRRtofshes afteriehtifiall ias HIDN-3 (5 KIF- 46y Kadl4Radtct he
feed contain no nore than 10 ppm sul fur, preferably
| ess than 2 ppmsul fur and no nore than 2 ppm

e iRl Kokt R n AR R
c¥eh P 18185 ek POPH BF tesh MfrdLnndl 3P grtn e sqgocially
12;1&@& YRS 91%91{%%;& [@*gh‘lhﬂng{ 1e%%§1ﬁhﬁsatndsm6& p?l%fé}‘hﬁl‘ybcggg\.rc?ls

m na, Co on al [N/ M on al'um na,

bfovwB4 ppnkFortfifogtiind G, ppriir éks for suléui a C- 41 1, etc.
Simlarly, bulk catalysts conprising Ni/M/M or
Cr/Ni/M sulfides as described in U S. Patent

5,122,258 ¢ e used, [0016] Hydrotreating is ) .
[H3 or rr‘é’dlxé(?fg?‘iﬁ%%ﬁ%ﬁ@@ a{ugah @e?raf?g@ S@pEey gontagpguantities
referably. 340C t o 380C at, .pressyres in,the. ran 500
of SEH AR SO i PPt GRS ARG o
. . a . . .

A BAGELBR e, AR ) e Agahor
fE4dT¢82R0%] 386 8@n tPppRGLTur, irefdryblydesedbad mmxsuifut and
is stripped to renove ammonia and H2S and then is
nsuhpeecthad 2t prh métroge, pdetacabily tesp thare s gpof niitegepr esent

invention. [0018] The catal yst enployed in the
hydr odewaxi ng of waxy feeds in accordance with the

(BT <o Bofieve s st Piedsf Mot P RN RaRHRY o Rhdce
#hild ShER E{H?iaﬁ‘iﬁokgﬁ%oﬁéﬁh

[0015]  Hydrotreating can be conducted using any typical hydrotreating
catalyst such as Ni/Mo on alumina, Co/Mo on alumina, Co/Ni/Mo on alumina,
e.g., KF-840, KF-843, HDN-30, HDN-60, Criteria C-411, etc. Similarly, bulk
catalysts comprising Ni/Mn/Mo or Cr/Ni/Mo sulfides as described in U.S. Patent
5,122,258 can be used.

[0016]  Hydrotreating is performed at temperatures in the range 280°C to
400°C, preferably 340°C to 380°C at pressures in the range 500 to 3000 psi,
hydrogen treat gas rate in the range of 500 to 5000 SCF/bbl and a flow velocity
in the range 0.1 to 5 LHSV, preferably 1 to 2 LHSV.



pellet is one made by m xi ng together a powdered first

catal ytic conponent with a powdered second catal ytic
w@orpossst and pelletizing the mixture to prodeCEUS2002/036522

pel l ets each of which contain all of the powder

conmponents previously recited. [0019] The unitized

catal yst can be prepared by s?arting with individual

finished catal ysts, pulverizing and powdering such

joodyyi duHe Hydibebadd sadxd! o isSstrippédidi@nidie RANMRIELEnd H)S

materials together to forma honobgeneous mass, then
ahtheads suigjeetetirta dha by drod epakingt progesshofshp poebeat nyehtien.
unitized pellet catalysts conprising a mxture of the

i ndividual, different, and distinct catalyst
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ERAYEL, SESe RermMaiidizdWdisased et E RMPRREMmsMetnd At each
conponent support. The netal hydrogenation conponent

pedleats beantadervy mixing @gutiper\d owdereddirpt ddthllytiorioatponent with
preferably a Group VIl netal, and nore preferably Pt,
PROWEAKpdriiegend eatatyiisrcaspponenh endipeletizing dhe prkewe toproduce

baot h copponents. Typically. the tal will be present |
E’ﬁf%e%%ﬁ‘f/ﬂ@@ﬂ%ﬁn@ﬁ&ﬁ%aew I GORBOBEYS PIGORELy gpcited.
and preferably about 0.1 to 10 wt.% If the netal is

a Goup VIIl noble netal, then the preferred anount
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substantially inert matri'x material.

200 D 4R BA P EUIVER2B{AtiBpGR derin® sidDR ] vidbel finisBéd catalysts,
conponent is a catalytic dewaxing conponent including
wixing dhe pewderdanatenalsrioggthentetnima hemegeseous mass, then
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[0020]  The catalyst used in the process of the present invention comprises a
metal hydrogenation component on a two component support. The metal
hydrogenation component is at least one of a Group VIB or Group VIII metal,
preferably a Group VIII metal, and more preferably Pt, Pd, and mixtures thereof.
The metal is dispersed on both components. Typically the metal will be present
in an amount ranging from about 0.1 to about 30 wt.%, and preferably about 0.1
to 10 wt.%. If the metal is a Group VIII noble metal, then the preferred amount
is 0.1 to 5 wt.%. The catalyst may also include a substantially inert binder or

matrix material.



crystalline alum no phosphates include SAPO 11,

SAPO-4 1, SAPO-3 1, MAPO 11 and MAPO 31. Preferred
wodoeowdsas si eves i nclude ZSM5, ZSM 22, ZSM PGI/US2002/036522

ZSM 48, ferrierites, SSZ-3 1, SAPO 11, ECR-42, MCM 71,

and 1 TQ 13. The nost preferred nol ecul ar sieves are

ZSM 48, ECR-42, MCM 7 1, SSZ631, and ITQ 13. [0022]

The second isonerization conponent can be any of the
[Go2R] cal Thd ﬁ?éf%hﬁ%bﬁﬁscdaéa%wﬁ& dewakifscéhipsent including

conpri sing anor phous refractory netal = oxi de support
chasdlifie 10.andal uring aolstilhacdevdsunCryataling amleeular sieves include
titania, etc.) on which has been preferably deposited
alnaiaoailedtennnd alasing phosphates SExamplys of ¢ry trlbing alwmino

siiatesghelugp reliasyches FSNED: ZONE- 1 GoRIN Mhepsl (Z8M-22),
N 0 B o AR R 57, 5571,

BB, NIGRlehtel OffibHeN BCR-RDINREALT PYarkOAE1 33 Ubtimpies of

ogen, phosphorus, boria, yttri‘a, rare earth oxides,

cfystdllifie @lumind, pHBph&tes include§ARD-4 1, SAPO-gi eSAPEHBY, MAPO-
hal ogen, yttria or magnesia, nost preferably fluorine.
1 Thadddidd Q)3 1c dtiefersast inoteciiar siay eaiecipde M-, 322, ZSM-

2285 i el I B B THG 15
A N S A LT A

LigTsegeri zation catal yst enploys a base-materi al
asucEQZs alum na, acidity is inparted to the resultant

catal yst by addition of a halogen, preferably

fluorine. Wen a halogen is used, preferably fluorine,
[0022] s pFhks senonidrisomarizatiumeorpondis crahgeany. of the tymcal

W . % p_refe*sbly 0,1to 3 w.% .nore refera%ly 0.1
igosnerization, cafalyst Sk e e, copmIYiRS FERIRow redartary passal
if,silica-alumnais 04/ 043594 S2 0] :
oxide SUDPOLt basg Z'e.ga @éurm\ﬁ%e %ﬁlgﬁ:'ﬁ%%l?rga[, 125‘%%#’ éga%é, e%c?? 8fi which
P BREPpHErply BERMRNATIIPUCAL Rifle ictet Sccted from Group
a8 Grey VEBB, Groip Valldnetalstand Béxtuedscherdod) prefarably at least

magnesi a which nodifies the acidity of the
osk|GroapaV ki maregarséerably at least one nogle Group VIII, most preferably -
Pt, Pd, and mixtures thereof, and optionally including a promoter or dopant such
as halogen, phosphorus, boria, yttria, rare earth oxides, from e.g., La, Ce, etc.,
magnesia, etc. preferably halogen, yttria or magnesia, most preferably fluorine.
The catalytically active metals are present in the range 0.1 to 5 wt.%, preferably
0.1 to 3 wt.%, more preferably 0.1 to 2 wt.%, most preferably 0.1 to 1 wt.%.
The promoters and dopants are used to control the acidity of the isomerization
catalyst. Thus, when the isomerization catalyst employs a base-material such as
alumina, acidity is imparted to the resultant catalyst by addition of a halogen,
preferably fluorine. When a halogen is used, preferably fluorine, it is present in

an amount in the range 0.1 to 10 wt.%, preferably 0.1 to 3 wt.%, more preferably
0.1 to 2 wt.%, most preferably 0.5 to 1.5 wt.%. Similarly, if silica-alumina is



material as taught on U S. Patent 5,254,518 (Sol ed,

McVi cker, Gates, Mseo). [00231 It is also
wa@eomnuemsbat ed herein that both the first and sPCDO82002/036522

conponents be at |east one crystalline 10 or 12 ring

nol ecul ar sieve. The first and second conponents can

al so be selected fromm xtures-of 10 and 12 ring

nol ecul ar sieves. Thus, both the first and second

eedpetbe bascaatdrial saidicy egh bé contrallyd by atifigtih® theeatie?of silica
ring nol ecul ar sieves |isted above, and m xtures

totrdvmia or by iaddimgef dopasd suttass ytiea fiarstartioopalesnfromee.g., La,
éT% 13. and the second_ . i:lorrpo_nent be selected from
aNkia.g boraor seagnesy whichrapdidies thespgidity of §sysitica-alymina base

BefEh B5 0B B ar s balehy Pond FETERLE Y Wi Galeh iisco).

m xtures thereof, and the second conponent be
selected from ZSM 22, ZSM 23, ZSM 35, ZSM 48, SSZ-31,

oI xTtisedso thaeplated B4 thhBofH 1RtirRNshd sscond
conponents are conbined in a ratio sufficient to

qropenaentwas at bestertiezaystalinent) oap? hiegemdestlansidven The first
wi t hout substantial decrease in VI. The zeolite to
HKDISABE SOMPONGAS candtsale seleqted fiomn naixtupy ef 40 and 12 ring

35500 S, R AL A% BB g soeced
6Oy %P@% 3b a%eldz ﬁﬁg %@E&l&?éie@@é ﬁét@a Q‘o?ﬂe the er&R I3
rati1o-o Irst an secon conponents 1 n € cata yS

therdods ecis PRe Rbre@ BAIUAE RS Dmpdint BEUTQRY3 2ARROBRILT
cont ai ni ng about 0.5 wt.% Pt in converting

crenpyreny bk shlextaderoaNCE) -4 8, Z8IVi-d5.sZ SYEPDpERMRAB, ZSM-57,
conmpounds. Catal yst that at 320C provide a ratio of
e¥4ard , and myxhEenihessedi dpismarsepieéerredhthet the first component be

sl PR rE] oRggtene, (1 ans: B 2L it O
l%%svegec\fg 047243994 7RYFSS7RR2/ 3%? %géé'aﬁt%ﬁ ? nsggg P J B tures

ronote wax 1 sSOfreri zatron an
wesloruct i on of feeds without substantial decrease in
Vi

[0024]  The first and second components are combined in a ratio sufficient to
promote wax isomerization and napthene destruction without substantial
decrease in VI. The zeolite to amorphous inorganic oxide ratios for catalysts
according to the invention range from about 1:1 to 1:20 by weight, subj ect to the

MCH test described below.

[0025]  One technique for determining the proper ratio of first and second
components in the catalyst is based on an evaluation of the combined
components containing about 0.5 wt.% Pt in converting methylcyclohexane
(MCH) to various cyclopentane compounds. Catalyst that at 320°C provide a
ratio of trans 1,2-dimethylcyclopentane to trans 1,3-dimethylcyclopentane

(trans-1,2/trans-1,3 DMCP) in the range of greater than one, e.g., 1:1 to 2:1 have



[0026] The second factor is when the catalyst,

i npregnated with about 0.5 wt.% Pt and eval uated in
w@ornvmsIshng net hyl cycl ohexane (MCH) to vari ousPCT/US2002/036522
cycl opent ane conmpounds at 10% conversion, exhibits a
selectivity for ethyl- cyclopentane (ECP) formation

above at |east 50% [0027] TRi-s techni que is further

expl ai ned as follows. The reaction of MCH over the

beat bttt tot%wé QK 1SMBEARRISIANRT it dSSuBBaYA of feeds

Figure 1. indicated in Figure 1, the products of

wtHdud eglostinatid] tdeoreaseal Mde et hyl - cycl opent ane, ci s-
and trans-1, 2-di net hyl cycl opentane, cis- and
trans-1, 3- dinethylcycl opentane and 1,1
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1-
er si on or a given catal yst weight "at 320C

c'yslogenﬂaﬁdi(E@PP dornadtidrhebovel alléase S0UTber  of acid
sites; (2) selectivity to ECP, at 10% conversion, is a
measure of the relative acid strength wherein high
ECP sel ectivity val i ndi cat e acid, strength

(GT1 ol Bee it s Rppen Sian pa tole ws. FhgHeSdrp of MCH

strength; d (3).th ragi f - -

ob P ety Bdelerthet 8RBt Rrode B0 bpSa REighRy o as
. e r i ]
SEERSL T R IF IR, PRV MICA Bedinpdition fmdlde ity
cg6lopehtape] ds-aqtll RahPW2rdimeahylsiglopetianaf €s- andtrysi-t 3-
constraint at the active site. [0029] In the present
dpmethydeycleentarmedacke] 4 dinrediyleyclopentang. | Thigi teehnigpe, elsa
| ow t enperature properties, the ratiaq,of .
knpgimsas 1 Ql\@éﬂieﬁglsmnssﬂ o fi,eﬁn iygacid §itgcoagentptiqiom

1 to 2:1 predom natel cont.r [ chd . .
shefghgafidaebY R e BB R At s BB s BELD inveption.
anor phous i soneri zation conmponent. It is preferred to
use hi gher acid strength anorphous conponents such as

[6018] Ca- Bhe' ke dactors are summarized as follows: (1) total conversion of
MCH for a given catalyst weight at 320°C is an indication of the relative number
of acid sites; (2) selectivity to ECP, at 10% conversion, is a measure of the
relative acid strength wherein high ECP selectivity values indicates low acid
strength and low ECP selectivity values indicates high acid strength; and (3) the
ratio of trans-1,2-DCMP to trans-1,3-DCMP correlates with the constraint at the
catalyst active site wherein a high ratio (>1) indicates little or no physical
constraint at the active site and a low ratio (<1) indicates a physical constraint at

the active site.

[0029] In the present process, to produce a catalyst that will give improved
low temperature properties, the ratio of trans-1,2-DCMP to trans-1,3-DCMP is
adjusted to from 1:1 to 2:1 predominately by controlling the acid strength of the



[ 0030] Conversely, a catalyst that will give high
yield is produced by decreasing the acid strength of

wo b@4amspphous phase. In this case it is prefePCPUS2002036522
use |l ower acid strength anorphous conponents such as
al um na. Another way of nmaking such a catalyst is by
changing the ratio of the mi-ctoporous conponent to
t he anmor phous conponent such that the unitized

£Abiphes idoaserzatibh 08 cfibn%nt rRﬁ§pﬂef§1r%@°u§@hig‘hepﬁc1kl%%ngth
than 1. [0031] The hydrodewaxi ng process utillzing t

amadphyss cafipbhentpseskens silicavadmmnimn i s conduct ed at
t enper atures between about 200C to 400C, prefer- ably
250C to 380C and nost preferably 300C to 350C at

BISE UL EpvEs ﬁ%yé{ttggtgv?ggg%dgggg& b8 b5@8ed By o
s 2%9%%%%%8%1%2%;%@ s Bho @0t 1410000 SCFeerred

t§@i§e g Br 438 @tr%ﬁ%@xgéﬁnﬁﬁfh@ﬁ% c@ﬂ%oﬁeﬁtﬁ@(ch a8 afindinkO Another
vivihr, preferably 1 to 2 v/v/hr. [0032] In an

by of nmikmgsmmm catalysbfs Uyhehqmgasetiie rativ @fthomitfopofasd
is first subjected to solvent dewaxing to a pour
q&mmne@h tq the aspeiphoys @qm@oaenﬂ sl that ttlwgg}zedrc@talyst has a

(R 2 N GO ghSeRin) | et hyl f Sobut y1

ketone (M BK), m xtures of I\/EK and M BK, aromatic
hydr ocar bons |i ke toluene, mxtures of ketones and

[B0PMEL | The hiydeo RIS BESRss ﬁﬁﬁﬁhﬁ tRe estaB st BRI present

[
t-butyl ethérs and mx?ures of same wth ketones or

iavenin Beonduciet At kompératiited beshecnabaat 2H0URELI06°C, profer-
hydro- carbons |ike propane, propylene, butane,

dbly 2567@ to a80°(C ant innext ipoeterabhe B60TC tor@§ONE atiprsdsmes bebveen
solvent. Prefer abl%ﬁt he sol vent enployed will be an

@@%500%5&9@ i (2158 toB4femity), nae ablkelt,@(ﬁbtta%‘épo psig (7.0 to

P ke 0b By it es HEat 10 9 Eafieal DS CE LR (3001150
b’ RS 20000 RGP B BB B o LSV

dDUIS @8 S Wa B Jor@FerSBISCT 129 /v/hr.

[0032] In an alternate embodiment of the present invention the feed is first

subjected to solvent dewaxing to a pour point on the order of +10°C or lower.

[0033] The dewaxing solvent used may include the C3-Cgq ketones such as
methyl ethyl ketone (MEK), methyl isobutyl ketone (MIBK), mixtures of MEK
and MIBK, aromatic hydrocarbons like toluene, mixtures of ketones and
aromatics like MEK/toluene, ethers such as methyl t-butyl ethers and mixtures of
same with ketones or aromatics. Similarly, liquefied, normally gaseous hydro-
carbons like propane, propylene, butane, butylene, and combinations thereof
may be used as the solvent. Preferably the solvent employed will be an equal

volume mixture of methyl ethyl ketone and methyl isobutyl ketone. Typically



her ei nabove. [0034] The present invention is

denonstrated below in the non-limting exanples.
WEX0MPLEST Conparative Exanple 1 [0035] A cat aPgEUSI0B)/036522

conprising 0.5 w.% Pt ZSM5 (silica/alunmna ratio

220:1) and alum na in the wei 8ht rati o of 25:75, was

used in two runs to dewax a- lHydrocrackate distillate

having the followi ng properties: KV, cSt at 100C 3. 808

Y isdiBéradd tolsthert rdo will4hnSObétiveek 139 BPAAd PRerERABYLwWIll be

(GCD) 325-503C The dewaxi ng conditions enpl oyed aré€

dbcait dcB.i The dewared figpany ithen Fehéated Thhydrodswakimgaasedescribed

shown_in columm B of the Table foll ow ng Exanple 2.

hyewepovien screened for activity and selectivity with

nmet hyl cycl ohexane, this catalyst had an ECP

selectivity of 40 and a t-1, 2/t-1,3

hagt hy I T at:] f i o
(P KGR Bifenshflh Reflon g RRUFER The ok ffyigoe
@&%ﬁeg_hat the VI of the resulting |iquid product .
(350C+) was | ower than that obtained by sol vent
dewaxi ng. The product | ow tenperature properties, as
EXoOWWIPIYES he Brookfield Viscosity at -40C (additized
WThn a standard Ford type ATF adpack), are al so shown

Contparafizb/Bxaniple Br ookfield Viscosity is reduced by
catal ytic dewaxi ng over that of a sol vent dewaxed
product. However, the Brookfield Viscosities of both

B8 04450 bkt etbmaneBeazs v B 7l dlicumina ratio
: 41 umi tlé ! o S95199%§ ﬁé@cpinofvéo %n‘s%oo %ewax a
FE IRty i e REPLY

hydrocrackate distillate having the following properties:

KV, ¢St at 100°C 3.808

KV, cStat 135°C 2.28

Pour Point, °C 39

Boiling Range (GCD) 325-503°C

The dewaxing conditions employed are listed in the accompanying Table. The

results are shown in column B of the Table following Example 2.

[0036]  When screened for activity and selectivity with methylcyclohexane,
this catalyst had an ECP selectivity of 40 and a t-1, 2/t-1,3 dimethylcylopentane
ratio of 0.02 as shown in the Table. A comparison of columns A and B of the
Table shows that the VI of the resulting liquid product (350°C+) was lower than
that obtained by solvent dewaxing. The product low temperature properties, as
shown by the Brookfield Viscosity at -40°C (additized with a standard Ford type
ATF adpack), are also shown in the Table. The Brookfield Viscosity is reduced
by catalytic dewaxing over that of a solvent dewaxed product. However, the

Brookfield Viscosities of both solvent and cat dewaxed products are very poor.



220:1) and silica-alumna in the weight ratio of
50: 50, was used to dewax a hydrocrackate distillate
whanwitgesbhe properties noted in Conparative EXBOpUS2002/036522
This catal yst was made by conbi ning the powdered ZSM 5
(Si/Al ratio 110) wth the powlered anorphous
conponent in the weight ratidlef 50:50 and then
| oadi ng pl atinum by incipient wetness using platinum
tetraam ne dichloride. [0038] Wen screened for
activity and selectivity with nethyl cycl ohexane, this
CanphystivhExaarpleQP sel ectivity of 47 and a t- 1, 2/t-
1,3 dinmethyl cyl opentane ratio of 0.82 as shown in the
Tabl e foll ow ng Exanple 2. A conparison of colums A
[mnm C, ArcatdigstT@hl congirisisg Otfatvt.0het YEMIS (shiécardatdina ragio
iquid product (350C+) was |ower than that obtained

289 @mndeahklcmhmmagn ththwejghbaaide of 50501 wipgarsad to éewax a

B dEo e Ba i elE G PRI T IAT T RBNS EXample 1
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\ﬁb wagdd %ﬁn&ghoﬁkoéorﬁ &%rft'lﬁ@ﬁg ot @htid BRE0:50 and then

ed using the alum n bound cat yst I n Exanple

16ad1’;?,%$l feplreind byG0&plend vehesysing phtiaompetranmgnddizhldrideé.
5 (silitcalalumna ratio 220:1) and silica
alumna in the weight ratio of 10:90, was used to

dewax a___hydrocrackate distillate having. the
[P0BRber t “@?nrﬁ?f%?dlefi&abé%\ﬁ%% gelestivih with methylgyclohexane,

GRS S Riopmn

rﬁﬁ%@@%@a§§1 iR Idb1& ncﬁmelgl 4 éﬁg e ¥ CRRQEHPMRY of

and then Toading platinumby in wet ness "usi ng
celghh®Amnd €1 frﬁk’h@l Teblelsledw ottiatl ¢he VDo HEH RdRBYiquid product
PCT/ US2002/ 036522 -12 [ 00401 Wen screened for

(3809GH X washdverghese thatiobjaingd hy welviept dwammgxélfi@ producslow
catal yst had an ECP_sel ecti

t@mpelzlﬂrﬁprgpca‘t]ﬁgt aRAheyIHRe phea],%@o?{ﬁe?g Vls(:051ty -40°C (additized
with a standard Ford type ATF adpack), are also shown in the Table. The

Brookfield Viscosity is reduced by catalytic dewaxing over that of a solvent
dewaxed product but not significantly over that obtained using the alumina

bound catalyst in Example 1.

Example 1

[0039] A catalyst (D) comprising 0.5 wt.% Pt ZSM-5 (silica/alumina ratio
220:1) and silica alumina in the weight ratio of 10:90, was used to dewax a
hydrocrackate distillate having the properties noted in Comparative Example 1.
This catalyst was made by combining the powdered ZSM-5 (Si/Al ratio 110)
with the powdered amorphous component in the weight ratio of 10:90
respectively and then loading platinum by incipient wetness using platinum

tetraamine dichloride.



ratio of 1.80 as shown in the Table foll ow ng Exanpl e
2. Both of these values are within the criteria for
W@ a10al0yzsbs of this invention. A conparison of POCI/URI182/036522
A and D, in the Table shows that the VI of the
resulting liquid product (350C+) was higher than that
obt ai ned by sol vent dewaxi ngl2The product | ow
tenperature properties, as shown by the Brookfield
Vi scosity at -40C (addi zed in a standard ECA/ ATF
adpack), are also shown in the Table. The Brookfield
[0049t 0si Whenscaiepad ffocasiivity ansiketedivity weh ahgthiykcyclohexane,
dewaxi n% with this catal yst over that of a sol vent

this gasabyst pad @u&CBseheﬁ@Vma@f 80 apd gripl ,a/tzl ?obmﬂhymébpentane
EB{ ogﬁ?%{)@éts Oyt T‘ék? Tlgh)(\aﬁsql fogxlqlng\f*ﬁ(ﬁ,ﬁpjl gcﬁodtw thets)e hlues
L T TR o R R e
Ag&?d D, $n %S%me %ﬁowe thl tﬁé A4 théf Fés%ﬂtﬂ?% ﬁhﬁﬁit pl‘Uaﬁct”(ES@@°C+)

conbi ning the powdered TON zeol it Si/A" ratio

wald)highdrithadn éhap @bttﬁﬁ@cﬂbﬂ golvehbdswaxingo ﬁéretpmduct low
different ratios and then | oadin ml% platinumb
témpépiwraprogarties sssbpwy it tei Broekfickt Visgapite At -40°C (addized

uS'eféE{a%é'rcEﬁ%?\%f 403chb a7 51% BB B pbi 4 THE Brodicield
scqs1 S‘aglcs)zg/n?ﬁf?a?n%@ reéﬁa%l Ww gatgly(uc) de%lv 1%%1@ t}\ri%vl:%hl_ygt gver

Rt \Pa so'i‘lfegt "dewidxed product of the Table.

Example 2

[0041]  The procedure of Example 1 was followed using 0.5 wt.% on Pt on
theta-1 (TON) on silica-alumina (Catalyst E) and 0.5 wt.% Pd on Aly03 in the
weight ratio of 25:75 (Catalyst F-Comparative). Theta-1 is a 10 ring zeolite and
is described in EP 057049. This catalyst was made by combining the powdered
TON zeolite (Si/Al ratio 30) with the powdered amorphous component in
different ratios and then loading platinum by incipient wetness using platinum
tetraamine dichloride. The condition and results are set out in columns E and F

of the Table.
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-14- CLAIMS: 1. A nethod for hydrodewaxi ng feeds to

produce a | ube basestock havi4ng inproved | ow

tenperature properties which conprises: (a) contactin
Cllh‘ngMi‘Séd with a unitized nixed powder pel(lzet cat al ystg

under, B EIBANSOns: hons e lAlGE bt Sk ayine
o sk RS Y SR m wtur s

di spgfysedcémase@iihe(febd watls s A ed aRixed iy deipelitechtalyst
from anor phous inorgani c oxides said second conponent

havi ng a uefl@lhydrodewaxing conditions, said catalyst comprising: .

=

(1) a first dewaxing component selected from 10 and 12 ring
molecular sieves and mixtures thereof having a metal
hydrogenation component dispersed thereon;

(i)  asecond component selected from amorphous inorganic
oxides said second component having a metal
hydrogenation component dispersed thereon; and

(iii) ‘Wherein said first and second components are present in a
ratio such that when evaluated in the conversion of methyl
cyclohexane at 320°C to 1,1-dimethylcyclopentane, 1,2-
dimethylcyclopentane, 1,3-dimethylcyclopentane and
ethylcyclopentane, the catalyst will provide a trans-1,2-
/trans-1,3-dimethylcyclopentane ratio in the range of about
1:1 to about 1:2 and a selectivity to ethylcyclopentane, at

10% conversion, of at least about 50%.

2. The method of claim 1 wherein the metal hydrogenation component is at

least one of a Group VI or Group VIII metal.

3. The method of claim 2 wherein the metal hydrogenation component is at

least one Group VIII metal.

4. The method of claim 3 wherein the metal hydrogenation component is

selected from Pt, Pd, and mixtures thereof.



hydr ogenati on conponent di spersed thereon; and (iii)
wherein said first and second conponents are present
WO 200a/043594 i 0 such that when eval uated in the cPOWESRODOB6522
of nmethyl cycl ohexane at 320C to
1, 1-di et hyl cycl opent ane, 1, 2- di nethyl cycl opent ane,
1, 3- di et hyl cycl opent ane andl5 et hyl cycl opent ane, the
catal yst will provide a trans-1, 2- , X
5/ t r addie mathai wé chaimel wibeprin tho By dragenation eo/@pPRSRYS of
about ~1:1 to about .1:2 and,a selectivity t o
dEpRyedyi B s Rt ine TiGhbOn, Gl SFot tobost 30 s o
about 50% 2. The nethod of claim1 wherein the netal
hydr ogenati on conponent is at |east one of a Goup Vi

607 GTod Hrlléﬂlbﬂ ofRlA 2 ¥heldlf iNEhdQto8E cohBionedt Wheh@vAluated

the nmetal hydrogenation conponent is at °|l east one

Vet diofiret alethyicydlbRexaichn 320 Colidl griBbivaeekichivithefor
nmet al hydrogenati on conponent is selected from Pt,
PeiP fandhtivn«dfiat deast H8YVeaf grew®r2004/ 043594
PCT/ US2002/ 036522 - 15 5. The nethod of claiml
wherei n the hydrogenati on conponent is dispersed in
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R eval uated i n t he conver si on of
Pﬁeﬂ{[h@ﬁ@y& mgjane at 320C will exhibit a selectivity

for ECP formation of at |east.50% or greater. 7. The
process of claim 1l wherein the feed is solvent dewaxed
8t 0 aThewrocgssioftclaifn LiwleveinibEreddl is Hydrgirented st teimperatures in
claim1 wherein the feed is hydrotreated at

therage80F €50i490°Chat prapyrepBUBet angrol) 090 BYis iy dween
e bSO S9 e SO0 B BBl AR 2 HORPER Wb
LG 3 PHSRE

9. The process of claim 1 wherein the 10 and 12 ring molecular sieves are

selected from alumino silicates and alumino phosphates.

10.  The process of claim 9 wherein the alumino silicates are selected from
ZSM-5, ZSM-11, ZSM-12, ZSM-22, ZSM-23, ZSM-35, natural and synthetic
ferrierites, ZSM-48, ZSM-57, SSZ-31, Beta, Mordenite, Offretite, ECR-42,
MCM-71, and ITQ-13.

11.  The process of claim 9 wherein the alumino phosphates are selected from

SAPO-11, SAPO-41, SAPO-31, MAPO-11 and MAPO-31.

12.  The process of claim 9 wherein the molecular sieves are selected from
7ZSM-5, ZSM-22, ZSM-23, ZSM-48, ferrierites, SSZ-31, SAPO-11, ECR-42,
MCM-71, and ITQ-13.



range 0.1 to 5 LHSV. 9. The process of claim1l wherein
the 10 and 12 ring nol ecul ar sieves are selected from
wWa@beoionss9si | i cat es and al umi no phosphates. 10.PdNES2002/036522
process of claim9 wherein the alumno silicates are
sel ected from ZSM5, ZSM 11, ZSM 12, ZSM 22, ZSM 23,
ZSM 35, natural and synthet1h6 ferrlerltes ZSM48
ZSM 57, SSZ-3 1, Bet Mor denj t O‘fretlte C%?
18w The prasess pholam by Wh?ﬁ%nﬁﬂl%mé&%ctéar LPWSATY SGIeetes; from
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process of claim9 wherein the nol ecul ar sieves are
selected from ZSM5, ZSM 22, ZSM 23, ZSM 48,

mer I el grE8ess 9941t 1 SRR the EEBrfiZous iNoMahlc oRide is
TQ 13. WD 2004/ 043594 PCT/ US2002/036522 -16 13. The

ppasmoﬁlsonr[opreﬁa;vﬂh yarisheare earth lozides) barid and siagnesiaar e
selected from ZSM 48, ECR-42, MCM 71 SSZ-31, and
| TQ 13. 14. The process of claim1l vvherei n the
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(ii)  atleast one second component selected from 10 and 12 ring

molecular sieves and mixtures thereof having a metal
hydrogenation component dispersed thereon; and

(iii)  wherein said first and second components are present in a
ratio such that when evaluated in the conversion of methyl
cyclohexane at 320°C to 1,1-dimethylcyclopentane, 1,2-
dimethylcyclopentane, 1,3-dimethylcyclopentane and
ethylcyclopentane, the catalyst will provide a trans-1,2-
/trans-1,3-dimethylcyclopentane ratio in the range of about
1:1 to about 1:2 and a selectivity to ethylcyclopentane, at

10% conversion, of at least about 50%.

16.  The process of claim 15 wherein the 10 and 12 ring molecular sieves are

selected from alumino silicates and alumino phosphates.



hydr ogenati on conponent di spersed thereon; and (iii)
wherein said first and second conponents are present
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1, 1-di et hyl cycl opent ane, 1, 2- di nethyl cycl opent ane,
1, 3-di et | hyl cycl opent ane anl:f7 et hyI cycl opent ane, the
catal yst wl| prow de a _trans-
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2004/043594 PCT/ US2002/ 036522 -17 17. The process of
claim 16 wherein the alumno silicates are sel ected
from ZSM5, ZSM 11, ZSM 12, ZSM 22, ZSM 23, ZSM 35,
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ZSM 22, ZSM 23, ZSM 57, SSZ 3 1, and m xtures thereof.
19. The process according to claim 17 wherein said at
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ZSM 57, and mi xtures thereof, and said at | east one
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48, SSZ-31, and mixtures thereof.



