1 CATALYTI C DEWAXI NG PROCESS CROSS- REFERENCE TO RELATED
APPLI CATION [0001] This application clains priority to U. S. Provisional
Appl i cat iwo 28ewa7ad16No. 61/ 284,835 fil ed Decenber 24, 20007/uUsesi®ioniss2
incorporated by reference inits entirety. FIELD [ 0002] The present

di sclosure relates to a process for catalytically dewaxi ng feeds having a
vari ety of wax contents. BACKGROUND [0063] Waxy feedstocks may be used to
prepare basest ocks having a high viscosity index (VI). However, in order to
obtain a basestock having the | ow tenperature properties suitable for nost
uses, it is usually neces§ANFALYTIEVRKWAXINERBROSIKSS Dewaxi ng may be
acconpl i shed by neans of a solvent or catalytically. Solvent dewaxing is a
physi cal process whereby waxes are renoved by contacting with a sol vent,
such as net ROSSINEFERENEE TORARTED APPLICAEOQ crystallize the wax
and filtration to renpbve the wax. Catal ytic dewaxi ng involves chemcally
converting the |l ess desirable nolecules to produce a basestock with nore
favorable | oyyd1gmpemal aglﬁlceﬁ&p@rahh%mh@nﬁ) SRR NeLAR Aﬁﬁl'i@a%h Rrignd
slightly branched paraffins readily solidify and thus result in generally
unf avor abl e Noo w1 284386 dilad ®epermper 14, €909 Catrainyinc@pdewaixihyngefersnee priocess f or
converting these long chain normal paraffins and slightly branched
paraffins t §"4prove the | ow tenperature properties of the feed. 2
primarily isomerize waxes to nore highly branched products. Catal ysts that
dewax by cracking decrease the yield of lubricating oils while increasing
the yield offIEDMer boiling distillates. Catalysts that isonmerize do not
normal Iy result in significant boiling point conversion. Catalysts that
dewax primarily by cracking are exenplified by the zeolites ZSM5, ZSM 11,
ZSM 12, and [@602] et iThe. préhaldisslosuteh@tateleax ppodesdifor gatdlyticaigndowaaaid on are
exenplified by the zeolites ZSM 22, ZSM 23, SSZ-32, ZSM 35, and ZSM 48.

[ 0005] I n naﬁ?“¥@@Yﬁéﬁﬁ@§q%0ﬂﬁﬁﬁﬁ%%%%%ry to be able to dewax feeds having
very large differences in wax content varying from for exanple, a slack
wax containing of the order of 90 Wt % wax to a hydrocrackate containing 20
w % or | ess BEKGROEMD tj on, despite the fact that zeolite dewaxing

catal ysts are generally susceptible to poisoning by sulfur and nitrogen
inmpurities, it is also often necessary to handle feeds with a wi de range of

impurity | eVI®] [ d6ve] éadsierky yayt br usel (e ipstPagioptestocky haviee @ digheries
to deal wit %%Q&ygg ga]gkg ff }Yo%g' gqnvz%?rcg)eaﬁ% 5%215%&%%2&}{1@]% i T erent

dewaxi ng trains feren waxli n e dewaxi ng

train is thesimpsedrd prlopboies Waxablofir endst besdi w\/asdaelytﬂeees@aﬂyab desvaxsied for
hi gh wax content feeds. Although this is a costly solution, the limted
activity of f%qslnstioélm Dams@igﬁ@a%%ﬁ %909§lp§8hﬁa1@smpa&nsmf1af8pwm ot el gigadl- a

single plan I
accept ably }?I gh %r oug[:%qu Iﬁlﬁ leﬁrépés\sg“ﬁ% {P%e\ﬁmaeggre?}ee&eﬂ IsYe&)Fgéggt? nited
St at es Publ indthedsdPadrenduchap nietiatlietyl IkletonEOIQYle'éa by &hilling e agetallizSihed 8

having a silica to_alumna nolar ratio of 110 or less that is free of
non- ZSM 48 @@écﬂ@r {idiatipg taﬁﬁnPY%@%WaZSl@%@ythﬁéWP@%gslef?llé%S dumiggdly s shown

to have i npl; gl SC tthé/ 'lteys 'dﬁs&aﬁ)‘fe qﬁ L}é}%%lﬁt?é( Wgﬁ(sest[oglgo\% tﬁ‘C&QEQ' ng to

t he present ure, as now een using a particular
cat al yst Sy$5\&iﬂalﬂ®ﬂmﬁlt6rnp@aalré @mbp@rtidscaIL@iguchalﬂﬁnbﬁﬁalq)aZﬁHhéand istightsy
possible to use a single reactor_gperating in blocked node to demax bot h
low 3 and Ramg@tfsream selid gx gad thugresilhin genesylly wylayogple low

hyd t nt ti
hydr ogenat 'he&aﬁg@%en@%ﬂm%e@e@t@@dg%%ﬂ@;@mé B ) QBT R 2ot ve
rates and athiignpenai usesffingi ol "lightti Zeariched undefing adol anplioye g folA) make.

The catalyst is also able to &@ocess feeds contai ning higher |evels of
nitrogen andBRATYFe PIRBeItiss poedeset i vity catal yst coul d handl e. SUMVARY

[0004] Catalytic dewaxing may be accomplished using catalysts that function

primarily by cracking waxes to lower boiling products, or by catalysts that



[0009] I n one aspect, the disclosure resides in a catal ytic dewaxi ng process
conpri si ng: (a) providing in a reaction zone a catalyst conprising
from 40 two201mt79h16f ZSM 48 having a silica to al um na mrolrars2ei@bs4pf | ess
than 200:1 and fromO0.3 to 1.5 % of a netal or netal conpound from G oups
8 to 10 of the Periodic Table of the Elenents; and (b) periodically
contacting said catalyst in said reaction zone under dewaxi ng conditions
with a first hydrocarbon feedstock having a wax content of |ess than 50 wt %
and with a second hydrocarbon feedstock having a wax content of 50 wt % or
mor e. [ 0010pGonwvidniigmudrize wheesctt aloys thighdpprasdedf produ@e t GatZlysiat Saof

ZSM 48 havi asilic al um na l.ar.. ratio of. le t han 200; 1. one
erbodi mont | enex BgiBinsaielieas 2 ST i vy SR tatAGsGe Toweld o

| ess. [0011b§@W&”b&ﬁhg)ﬁlstHﬂ?esCa@@ﬂa}ﬁﬁs t%ﬁmrohl%%}e fdo0RBtCho?riall Qeﬁﬂﬁ"’in% Of a
metal or netal conpound from G oups '8 to 10 of the Periodic %ab | e of
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DRAWNGS [0014] Figure 1 i5 a graph conparing the average reaction

t enper at ur e ZS323r 892138, 48Mi-3veindiASN48nt final pour points with high and
| ow sul fur hydrotreated slack wax feeds using the dewaxi ng process of
Exanple 3. [0015]Figure 2 is a graph conparing the 370C+ conversion
required to[%MHMevéndkmyeﬁﬁmﬂwsmmamegﬁanym@banRWDmhwhk@ﬁﬁamavﬁ@mmsulfur

f eeds hydrotreat sl ack .wax feed Si XI n roces Exanpl e 3.
100161 i gur 8¢ EMaaPS i chRbarirgY  HEY BseliaGe SR e

required tocéﬁtﬁin%i’geoﬂihfefcﬁﬂ&rﬁf éoa@%\p@ufo pﬁy&foéra\ekéte cOhtaflBhEnd wft%eals usi ng
t he dewaxi ng catalyst of Exanple 1 and using a simlar process but with a

hi gher sili ¢astvoxallupildioZSispg batfadtylstt ze§l00 dzivaring unielystsi e gergpralph
conmparing the 37 red .to. achieve different

ol hts Wt hoGFPATED PLBOENEaPholHE MAAKRRE" CHTAF st Bt PERBRTEeE and

using a si mnle@erssd?é% Q¢ BERIORedWMvith a8yidk 9% oTiibGAtytIeva.um na ZSM 48
catal yst. DETAIL DESCRI PTI ON [0018] Al I” nunerical values within the

detail ed descrl ption and the clains herein are nodified by "about" or
"appr oxi mat ¢h06 th@dn%@ltl atRAs)BMiste adsEd LRK erdsD i &XiREROUD T QX REEH RRNT al

error and varla ions that woul d be expected by a person having ordinary
skill in thereem of varying wax content is to employ two different dewaxing trains, each
having a different dewaxing catalyst. One dewaxing train is then used for low
wax content feeds while the other is used for high wax content feeds. Although
this is a costly solution, the limited activity of current dewaxing catalysts makes it
difficult to design a single plant that can handle all types of feed and still provide

an acceptably high throughput in the case of high wax feeds.

[0007]  United States Published Patent Application No. 2007/0131581 discloses
ZSM-48 having a silica to alumina molar ratio of 110 or less that is free of
non-ZSM-48 seed crystals and free of ZSM-50. The low silica ZSM-48 is shown

to have improved activity in the dewaxing of slack wax.

[0008] According to the present disclosure, it has now been found that, by
using a particular catalyst system comprising a low silica/alumina ratio ZSM-48,

it is possible to use a single reactor operating in blocked mode to dewax both low



5 [0019] Descri bed herein is a process for dewaxi ng hydrocarbon feedstocks
that contain wdely varying | evels of wax, for exanple from sl ack waxes
cont ai ni nyoi2n11eRedss of 90 wt % wax to a hydrocrackat e cenraiseémgeisess t han
20 Wt % wax, using a single catalyst in a single reactor in blocked
operation. In the present context, the ferm "bl ocked operation” neans that,
in dewaxing a first hydrocarbon feedstdck having a wax content of |ess than
50 wt % and a second hydrocarbon feedstock having a wax content of 50 wt % or
nore, the first feedstock would, for exanple, be contacted with the

cat al yst unded hdgwaxk rfgedson@ih¢ icatalysf oontains er koai tevpkpf bgdrogendtion. mathe suppl y

f the first dstock .tg th 1 be t ted b| ked,
and the seodhth TERASEBAEHEN S0 SapPITEUDL LR PRATIor v e B
change-out gffetihg a@@éﬁhié%lalwtacd}@fam Ifodtpht the SlenaxicRperRnds tieas bei ng

changed to deal with hi gher wax content of the feed. [0020] The present
process enpmmysnmcdﬁmmxkﬂ@Mﬂaﬂaig&ﬂ@h@m@%&sﬂﬁgcﬂﬁdﬂﬂ&ﬂms@aa@tmu@@xsmch as

from50 to 70 w % ilica, to al | ar ratio
of “Tess ¢ hafeesbgoharigb e iyean! iiiseer abd stgfhes §aSedatigny Safhisly Shch
as fromO. 3:b@d%KaBdt % of a hydrogenation netal or netal conpound from

G oups 8 to 10 of the Periodic Table of the Elenents. CGenerally, the netal
or netal compound from Groups 8 to 10 is platinumor a compound thereof and
is incorporated in the catal yst by inpregnation or ion exchange.

[ 0021] ZSM 48UNMMARY, i t e havi ng 10-ring unidirectional pores. ZSM 48, its
X-ray diffraction pattern and a nethod for its preparation are described in
each of U S. Patent Nos. 4,375,573, 4,397,827, 4,448,675 and 4, 423, 021.
However, as ‘&Qﬂ%ent?dﬁ&lqwe%yﬂ’t@h floghe roxifpsal R8T AewayRg PRRSTES ol ar
ratio in exgg ?r@ﬁq 200: 1. [0022] The | ow silical/alum na ZSM 48 enpl oyed in
the present ces can be prepared by crystallizing a reaction m xture
conpri sing si I ica, alum na, base, water and a directing agent (R
conprising a hex(aﬂ)ret hoaviding in a reaction zone a catalyst comprising from 40 to 80

(N,NNNN,N hexaedlamm Q?] par t ar 6
hexanet hont B RO THERGHE B ORRadS OB Ea1a g et oE] Pontiame ur e
has the fol hoongs GRMPOS] fkfl or 1%6%084%9@17@&5& Ak Qo 1@'0@3&6 PQioaR0 O f:
Si020.1 to 0.3, preferably 0.14 to R Si 02:0.81-0.05, preferably 0.015
to 0.025 [O(IZBl_le'ﬁféhQ:ELemeatSI arditi on is generally conducted by stirring the
reaction mxture at a tenperature of 100 to 250C and produces ZSM 48

crystal s having QJ)S' ll%(f\%gﬁltaﬂy c%%ta@k% sal %t%lrygrat o QalO; ]éfl,ﬁ nd 2 glhystal

size in the rang 1" pm &' 5 | Of o thP'S “Process’ for

produci ng | quaxlh%c@aﬁ@ﬂnum NathZSivts# 8y @analen ffestebck haling. a Raklcbsfeadofat ent
Application No. 2007/0131581, the entire contents of which are incorporated

herein by réffsérﬂé%’ciﬂ Wf%@znd]w@ adesanddrydresattiva feaigtord havinehy wag gentgnt on
netal, the cgge £ oned in the present process typically also contains
from20 to 6 o? rl%l nder or matrix material. Binders are attrition
resi stant and resi stant to the tenperatures exper| enced by the catalyst in

use. Bi ndermw b%o%agliﬁ 1){& GRL cha Sugﬁpﬂsescf]g L5 o %gex%zitf'colfljféél\é[gi?er

zeolites |norg Nt eF i3l and oxXi such as

alum na, tithafinga slidal t@@l@ﬂﬁlasnélmc@naldms@aharﬁl(ﬁys yndemkadhient, thent onite
and nontnorillonite and are commercially available. O her suitable porous

mat ri x mat eiSM-¢8ihas agdicete plupBnainojas gaty ofd 4Pakof et ude ot her binary
materials such as silica-mgnesia, silica-thoria, silica-zirconia,

silicaberyllia and silica-titania as well as ternary materials such as
si | i ca- al umil@thgnésingenigntly, dbe eatalirbtreemmitses &oan@3 9p 10 & wt’al af i matak P¥ coni a.
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uch stoc are g
especially platinum.

[0012] Conveniently, the catalyst further comprises an inorganic oxide binder,

such as silica, a silicate, or an aluminosilicate.



wax-containing feeds that boil in the lubricating oil range, typically
having a 10%distillation point greater than 650F (343C), neasured by ASTM
D 86 or woAsTM/DA887. Such feeds may be derived from apPourdsesioobisgpur ces
such as oils derived fromsolvent refining processes such as raffinates,
partially solvent dewaxed oils, deasphalted oils, distillates, hydrocracker
bottons, vacuum gas oils, coker gas oi ré sl ack waxes, foots oils and the
i ke, and Fi scher-Tropsch waxes. Preferred feeds are slack waxes and

Fi scher-Tropsch waxes. Slack waxes are typically derived from hydrocarbon

f eeds by solld3 orComwclpamt&y d@d/adewragmg@oadmommhld@@rtbmmrawemf Bé% i(dual oi l
and are typic o) LS. a r|v fromdeoile ck waxes.
 Scher - Tt ob s vartBen dran 2ol ade dOBTrine Efbuiidionth et Veyiings e
process. [Ogaéﬂom%oﬁqf@éasctffa@lasmhpy%écﬂasﬁ&ﬁd@sﬁseﬁ)emrlpr ocess may have high
contents of nitrogen and/or sulfur contam nants. For exanple, feeds having

a nitrogen content of up to 80 ppm even up to 150 ppm and/or a sulfur
content of up to 250 oJe 1000 p can be processed in the present
process. SulRIEERESCRIPJION O THE DRAWINGS\pasured by standard ASTM

met hods D2622 and D4629 respecti veI y. [0027] Sui tabl e conditions for the
present dewaxi ng process include tenperatures of up to 426C., preferably
365C or | esd00 lﬁ‘gre bg‘é?ellatﬂ A ZHOE EYNBEHE, ﬂiber SYEBRR STeAFIGY (HNYANG 20786
kPa (100 to p e Y48 a ig),
liquid hourl e;tﬂlg%gcgd\% lgguétélg%{% ? mBS‘El p%?rﬁg%m?l h{gﬁ ‘ie?gﬁfgggﬁ‘sl east
0.4 hfl, nohgdptrehtedalakly wakdoedd.u8mgtthe dewiring m’udestsycdrﬁxgﬁmlemeat gas rates
from45 to 1780 nB/nB (250 to 10000 scf/B), preferably 89 to 890 nB8/nB (500
to 5000 scf/B). [0028] The feedstocks used in the present process nay be
hydr ot r eat ed0Q15] or Elgmdewanxi angrapBucdaparenghyicr 370at icngvambﬁilmqmmedcmt ain
Goup 6 netals, 8-10 netals, and m xtures thereof

sui tabl e malaéh“%"‘? ﬁhffelﬁ%@ fal oy Ppmﬁl@nhlghﬁpgblﬂ‘éfnﬂﬂfur(féﬁﬁl ]?Ydéﬁ'é]eEYW@(t ur es
Lher eof TheSBolRha it iRink MRl AR PEREENRaMpA LGS OF sulfl des on
refractory nmetal oxi e supports m xture of netals may al so be present
as bulk netal catalysts wherein the anount of netal is 8 30 wt % or
greater, ba n yst:. Su I i des
such as sil i@g@al fﬁ#lﬁje 3 |ls i g;ag S’orﬁgésrﬁl(%?lﬁ glg%llsd p%?éet er ﬁ'@@gﬁ“ﬁ% na.
Preferred alequindstoaichiper dﬂﬁ:raituﬁmahqmmqﬁdmtawgmmﬁemnt dtcals Ushez almount of

netal, either individually or in mxtures, ranges fromO0.5 to 35 wt% based

on the cat ald§¥exing sodysseif fapmpln ) dist PEAE idnyMéldharedesn By with ayBigher

t enperature 4 from 150 to 400C, for exanple from 200
to 350C, a %@E‘éﬁ%ﬁ%ﬁ%?g 4%?%2 fe of from 1480 to 20786 kPa (200 to 3000
psig), such as from 2859 to 13891 kPa (400 to 2000 psig), a space velocity

of fromO0.1 0 23 f eed
rati o of frtg%ﬁgi %#goﬁbrrﬁgmng??ﬁgogéﬁlgar%gb scC /Cér) %ng\?eg er ab&lg%%g&to 890
nB/ nB. [ 003@{Hibe: diuf&odrmﬁualepm pbinmowithelififieree: foedstusaig the dywaeiag rcatbadt with
reference to the foll ow ng npl es and the acconpanyi ng.draw ngs. EXAMPLES
Exanpl e 1 [QéﬁﬂamPILFe 1&%&%@ ac%tflgiayw@ﬁi)bapévath # highes Seicanis) @uewpn sed
of 65 w % of;c£pk48 g% ying a silica to alumna nolar ratio of 90/1 and 35
wt % al um na | n the ‘%a rmof a 1.5mm di aneter by 3.25mm | engt h quadr ul obe
extrudate. This extrudate was steaned for 3 hours at 482C prior to
i mpregnation with 0.3 wt% plati num (as tetraamrine platinumnitrate salt).
The cat al ysDEBAILBEBIMBSCRIRTIONert i cal downfl ow reactor beneath a top bed
of a hydrotreating catal yst conprising 15 wt% Pt/ Pd on al um na. [0032] The
above catal yst conbi nati on was used to consecutively hydrotreat and
hydr oi somer 98] ouAlbinpmeriedt valeesdsithin [they ﬁ@taﬂé‘iutdﬁéﬂﬂp(ﬂml) a@nﬁleaCMé%S/y
g?g;;?ltl ((asH elsel nagrk Wgélfagdbya%b ”%rd asgroﬂ}lnen r’?ﬁer %%10%tted Vit V' na%d tz@ke

into account experimental error and variations that would be expected by a person

having ordinary skill in the art.



in Table 1. The process was conducted at a liquid hourly space velocity
(LHSV) 1 hfl, a hydrogen circulation rate of 419 NnB/nB, a pressure of 107
kg/ cn2 amwlOoaniizreriage reaction tenperature adjusted to pcodise@olosise2
fractions having substantially the sane pour point. The results are
summari zed in Table 1. Table 1 Feed LN slack wax HN sl ack wax LN
Hydr ocr ackat e HN Hydr ocr ackat e Densi tyA@TM 287, gm cc 0.811 0.820 0.839
0.845 Wax Yield D3235, %94 87 20 20 Sul fur D2622, ppm5 5 10 10 Nitrogen,

ppm 1
[0019] Described herein is a process for dewaxing hydrocarbon feedstocks that

contain widely varying levels of wax, for example from slack waxes containing in
excess of 90 wt% wax to a hydrocrackate containing less than 20 wt% wax, using
a single catalyst in a single reactor in blocked operation. In the present context,
the term “blocked operation” means that, in dewaxing a first hydrocarbon
feedstock having a wax content of less than 50 wt% and a second hydrocarbon
feedstock having a wax content of 50 wt% or more, the first feedstock would, for
example, be contacted with the catalyst under dewaxing conditions for a certain
period of time. The supply of the first feedstock to the reactor would then be
terminated or blocked, and the second feedstock would be supplied to the reactor
without change-out of the catalyst but normally with the dewaxing conditions

being changed to deal with the higher wax content of the feed.

[0020] The present process employs a dewaxing catalyst comprising from 40
to 80 wt%, such as from 50 to 70 wt%, of ZSM-48 zeolite having a silica to
alumina molar ratio of less than 200:1, typically 100:1 or less, and from 0.3 to 1.5
wt%, such as from 0.3 to 0.8 wt%, of a hydrogenation metal or metal compound
from Groups 8 to 10 of the Periodic Table of the Elements. Generally, the metal
or metal compound from Groups 8 to 10 is platinum or a compound thereof and is

incorporated in the catalyst by impregnation or ion exchange.

[0021] ZSM-48 is a zeolite having 10-ring unidirectional pores. ZSM-48, its
X-ray diffraction pattern and a method for its preparation are described in each of
U.S. Patent Nos. 4,375,573, 4,397,827, 4,448,675 and 4,423,021. However, as
conventionally synthesized, ZSM-48 has a silica/alumina molar ratio in excess of

200:1.

[0022]  The low silica/alumina ZSM-48 employed in the present process can be
prepared by crystallizing a reaction mixture comprising silica, alumina, base,
water and a directing agent (R) comprising a hexamethonium

(N,N,N,N',N'",N'-hexamethyl-1,6-hexanediammonium) salt, particularly



1 1 1 Hydroisonerization Conditions Tenp., C 351 346 316 315 370C+
conversion, %43 32.5 7.2 6.8 Heavy Lube (400+C) Properties Pour Point
D5950, Cw®40111B9+148 - 15 VI 141.7 142.8 131 131.7 PCT/US2010/061542

-6 -

hexamethonium dichloride or dihydroxide. Typically, the reaction mixture has

the following composition.

Si0,:AlL,O4 70 to 110

H,0: Si0, 1 to 500

OH": Si0, 0.1 to 0.3, preferably 0.14 to 0.18
R: Si0,= 0.01-0.05, preferably 0.015 to 0.025

[0023] The crystallization is generally conducted by stirring the reaction
mixture at a temperature of 100 to 250°C and produces ZSM-48 crystals having a
silica:alumina molar ratio of 70 to 110 and a crystal size in the range of 0.01 to 1
pum. More information on this process for producing low silica/alumina ZSM-48
can be found in U.S. Published Patent Application No. 2007/0131581, the entire

contents of which are incorporated herein by reference.

[0024] In addition to the ZSM-48 and hydrogenation metal, the catalyst
employed in the present process typically also contains from 20 to 60 wt% of a
binder or matrix material. Binders are attrition resistant and resistant to the
temperatures experienced by the catalyst in use. Binders may be catalytically
active or inactive and include other zeolites, other inorganic materials such as
clays and metal oxides, such as alumina, titania, silica and silica-alumina. Clays
may be kaolin, bentonite and montmorillonite and are commercially available.
Other suitable porous matrix materials in addition to silica-aluminas include other
binary materials such as silica-magnesia, silica-thoria, silica-zirconia, silica-
beryllia and silica-titania as well as ternary materials such as silica-alumina-

magnesia, silica-alumina-thoria and silica-alumina-zirconia.

[0025] The present process can be employed in the isomerization dewaxing of
a wide variety of lube oil feedstocks. Such feedstocks are generally
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



Yield, wt% 38.1 54.6 70.5 82.8 NoackD5800, w % (est.) 15 4.3 15 6.5 Light
Lube (300-400C) Properties Pour Point D5950, C -34 -33 -28 -28 VI 125.7
117.8 119woXdirxi7elld, wt % 26.3 13.6 PCT/US2010/061542

ASTM D2887. Such 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, hydrocracker bottoms, vacuum gas oils,
coker gas oils, slack waxes, foots oils and the like, and Fischer-Tropsch waxes.
Preferred feeds are slack waxes and Fischer-Tropsch waxes. Slack waxes are
typically derived from hydrocarbon feeds by solvent or propane dewaxing. Slack
waxes contain some residual oil and are typically deoiled. Foots oils are derived
from deoiled slack waxes.  Fischer-Tropsch waxes are prepared by the

Fischer-Tropsch synthetic process.

[0026] The feedstocks employed in the present process may have high contents
of nitrogen and/or sulfur contaminants. For example, feeds having a nitrogen
content of up to 80 ppm, even up to 150 ppm, and/or a sulfur content of up to 250
ppm, even up 1000 ppm, can be processed in the present process. Sulfur and
nitrogen contents may be measured by standard ASTM methods D2622 and
D4629, respectively.

[0027]  Suitable conditions for the present dewaxing process include
temperatures of up to 426°C., preferably 365°C or less, more preferably 290°C to
365°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 at least 0.4 hr!, more preferably from 0.95 to 3 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 sct/B).

[0028] The feedstocks used in the present process may be hydrotreated prior to
dewaxing. Suitable hydrotreating catalysts contain Group 6 metals, Group 8-10
metals, and mixtures thereof. Examples of suitable metals include nickel,
tungsten, molybdenum, cobalt and mixtures thereof. These 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



6.8 5.8 Total lube yield, % 64.4 68.2 77.3 88.6 Dry gas, w % 3.14 2.29
0.60 0.53 [0033]Byconparingtherequired tenperaturesfor reaction

(hydr oi sowerpmatbaR) versus wax content in Table 1, it eam/useoiw@ersst hat t he
i ght neutral (LN) slack wax required 0.47C reactor tenperature increase
per 1% wax in feed (cal cul ated by d|V|d|ng the 35C tenperature increase
requi red for dewaxing the LN slack wax 1S conpared with the LN
Hydrocrackate by the 74 - 10 - % difference in wax content). This is an
i nprovenent over the typical value of 0.65-1.0C per 1% wax in feed and
results in Bowet% aﬂeglaaﬁengbatsedrpmr aatalyets [dwitalgermefal oadlenwhwnors sedsdd ng

hi gher wax co ai ni_ng See W 0, "Praoduction.of Hi h-. ality
Hydrogenate8X§%§ém€? ﬁ% %E%W%?lngﬁ%HHT%ﬁa%] 6m¥%dﬁﬁﬁpﬁﬁ% lﬁﬁﬁceedings
from Chi na @eéfbﬂwgluﬁﬂﬁmgﬂeqwo&oﬂhﬁﬁ@a@%ch I\A@vg%ﬂhﬁa 02RO THe Zhiehai of Chi na
pp 207-218 |1 SBN 7-80164-888-9). In this Exanple | ow gas makes are al so

achi eved sometadf eiftieir endividuallpeot i oaterkey,gtngep geonafd ©oifewttuebased bowhe
operating te {atures Even hi gher wax contents up to 100% are possi bl e,
such as GIL %@E’ 8“stocks. Exanple 2 [0034] This Exanple is a hypotheti cal
exanpl e using the dewaxi ng catal yst and process conditions of Exanple lto

process a simJ]ar set of feeds put hayving hi | evel s of sulf nd
P trogen i il e SEiafle haFEiGeitie coRMURRERES SReRir MBS S PAEHEGE | he
same 370C+ gREVE! KNI SPtd Bod=xanpy @xalnﬂl@rﬁ%n?%@% el %Hy&ﬂageﬂ pawhfs are
shown in Table 2. Table 2 Feed LNsl| ack wax

pressure of from 1480 to 20786 kPa (200 to 3000 psig), such as from 2859 to

13891 kPa (400 to 2000 psig), a space velocity of from 0.1 to 10 hr™’, such as from

0.1 to 5 hr'', and a hydrogen to feed ratio of from 89 to 1780 m’/m”> (500 to 10000

scf/B), preferably 178 to 890 m’/m’.

[0030] The disclosure will now be more particularly described with reference

to the following Examples and the accompanying drawings.

EXAMPLES
Example 1

[0031] The dewaxing catalyst employed in this Example comprised of 65 wt%
of ZSM-48 having a silica to alumina molar ratio of 90/1 and 35 wt% alumina in
the form of a 1.5mm diameter by 3.25mm length quadrulobe extrudate. This
extrudate was steamed for 3 hours at 482°C prior to impregnation with 0.3 wt%
platinum (as tetraammine platinum nitrate salt). The catalyst was loaded into a
vertical downflow reactor beneath a top bed of a hydrotreating catalyst

comprising 15 wt% Pt/Pd on alumina.

[0032] The above catalyst combination was used to consecutively hydrotreat
and hydroisomerize four different feeds, a light neutral (LN) and a heavy neutral
(HN) slack wax and an LN and an HN hydrocrackate having the properties listed



HN sl ack wax LN Hydrocrackate HN Hydrocrackate DensityASTM 287, g/cc 0.811
0.820 0.839 0.845 Wax Yield D3235, % 94 87 20 20 Sul fur D2622, ppm 27 122
259 250 Nvonrogeriippm 3.5 5 80 80 Hydroi soneri zati on CoRdiTttiSens/061542

-9._

in Table 1. The process was conducted at a liquid hourly space velocity (LHSV)
1hr',a hydrogen circulation rate of 419 Nm’/m’, a pressure of 107 kg/cm2 and an
average reaction temperature adjusted to produce lube fractions having

substantially the same pour point. The results are summarized in Table 1.

Table 1

Feed LN slack | HN slack | LN HN

wax wax Hydrocrackate | Hydrocrackate
Density ASTM-287, | 0.811 0.820 0.839 0.845
gm/cc
Wax Yield D3235, % 94 87 20 20
Sulfur D2622, ppm 5 5 10 10
Nitrogen, ppm 1 1 1 1
Hydroisomerization Conditions
Temp., °C 351 346 316 315
370°C+ conversion, % | 43 32.5 7.2 6.8
Heavy Lube (400+°C) Properties
Pour Point D5950, °C -24 -18 -18 -15
VI 141.7 142.8 131 131.7
Yield, wt% 38.1 54.6 70.5 82.8
Noack D5800, wt% | 15 4.3 15 6.5
(est.)
Light Lube (300-400°C) Properties
Pour Point D5950, °C -34 -33 -28 -28
VI 125.7 117.8 119 111
Yield, wt% 26.3 13.6 6.8 5.8
Total lube yield, wt% 64.4 68.2 77.3 88.6
Dry gas, wt% 3.14 2.29 0.60 0.53

[0033] By comparing the required temperatures for  reaction
(hydroisomerization) versus wax content in Table 1, it can be seen that the light
neutral (LN) slack wax required 0.47°C reactor temperature increase per 1% wax
in feed (calculated by dividing the 35°C temperature increase required for

dewaxing the LN slack wax as compared with the LN Hydrocrackate by the 74



Tenmp., C 365 364 364 363 370C+ conversion, %43 32.5 7.2 6.8 [0035] Table 2
shows that, depending on the wax content of the feed, high |levels of sulfur
and ni troyerotiapiiean be tol erated at nom nal 365C dewarcmg/St@wpersat ur e
with the catal yst of Exanple 1. Note that the conversion levels are the
sanme in Exanple 2 as Exanple 1 thus leading to simlar |ube yields and
properties. Exanple 3 [0036]In this ExaHb1e, t he dewaxi ng catal yst of
Exanple 1 was used to dewax two simlar slack wax feeds that had undergone
prior hydrotreatnent with a conventional N M on alum na HDT catal yst under

sim | ar condittd dffSrcase speek tortdnt).n Thabk en 3mpratvemientoteh ¢het yppel etlue ef

adjusted to.r I~in drotreated products with different sulfur.levels.

Tabl'e 3 Feell A BODPICOAIEI BhEenant cryrts 1 sk qperating tperitires Being
required when processing higher wax containing feeds (See Wenlei Cao,
“Production of High-Quality Hydrogenated Base Oil Using Isomerization
Dewaxing Technology”,

Conference, November 2005 in Zhuhai, China pp 207-218 ISBN 7-80164-888-9).

Proceedings from China Refining Technology

In this Example low gas makes are also achieved some of which is due to catalyst
type and some due to low operating temperatures. Even higher wax contents up

to 100% are possible, such as GTL type stocks.

Example 2

[0034]

and process conditions of Example 1 to process a similar set of feeds but having

This Example is a hypothetical example using the dewaxing catalyst
higher levels of sulfur and nitrogen impurities. The operating temperatures
required to achieve the same 370°C+ conversion as in Example 1 were calculated

and the results are shown in Table 2.

Table 2

Feed LN slack | HN slack | LN HN

wax wax Hydrocrackate | Hydrocrackate
Density ASTM-287, | 0.811 0.820 0.839 0.845
g/cc
Wax Yield D3235, % 94 87 20 20
Sulfur D2622, ppm 27 122 259 250
Nitrogen, ppm 3.5 5 80 80
Hydroisomerization Conditions
Temp., °C 365 364 364 363
370°C+ conversion, % | 43 32.5 7.2 6.8

[0035]

levels of sulfur and nitrogen that can be tolerated at nominal 365°C dewaxing

Table 2 shows that, depending on the wax content of the feed, high

temperature with the catalyst of Example 1. Note that the conversion levels are



168 168 Wi ght average bed tenperature (Wabt) 220/230 230/240 LHSV 1.0
H2 cons., N8B/ nB8 20 20 Yields C1-C6 Nil Nl

343- 370C W0402/079360C+
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265C

Ni |

Ni |

265-343C 0.5

PCT/US2010/061542

the same in Example 2 as Example 1 thus leading to similar lube yields and

properties.

Example 3

[0036] In this Example, the dewaxing catalyst of Example 1 was used to dewax

two similar slack wax feeds that had undergone prior hydrotreatment with a

conventional NiMo on alumina HDT catalyst under similar conditions as specified

in Table 3 but with the temperature adjusted to result in hydrotreated products

with different sulfur levels.

Table 3

Feed A B
HDT Conditions
H2, circ., Nm*/m’ 168 168
Weight average bed 220/230 230/240
temperature (Wabt)
LHSV 1.0 1.0
H2 cons., Nm’/m’ 20 20
Yields
C1-Co Nil Nil
265°C- Nil Nil
265-343°C 0.5 0.6
343-370°C 2.4 2.7
370°C+ 97.3 96.9
Product Properties
Sulfur, ppm 18 48
Nitrogen, ppm 1 1
Specific Gravity 0.8140 0.8144
IBP, ASTM D2887 342 341
5% 379 378
50% 426 427
95% 466 466
Oil in wax D3235, % 8 9

1.
0.

0
6



97.3 96.9 Product Properties Sulfur, ppm 18 48 Nitrogen, ppm1 1 Specific
Gravity 0.8140 0.8144 |1BP, ASTM D2887 342 341 5% 379 378 50% 426 427 95%
466 466 QvbD 20n/0mam6D3235, % PCT/US2010/061542
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[0037] The resultant hydrotrreated products were dewaxed to different pour
points between -10 and -36°C using the dewaxing catalyst specified in Example 1
and the results are summarized in Figures 1 and 2. The feed properties for
dewaxing are shown in Tabe 3 as “Product Properties” from the hydrotreating
step. Figure 1 shows that, although slightly higher temperatures (around 5°C)
were required to reached the desired pour point with the higher sulfur content
feed, pour points as low as -36°C could still be achieved at reaction temperatures
below 365°C. Figure 2 shows that, in terms of conversion of 370°C+ fraction, the
impact of the higher sulfur content of feed B was a decreased lube yield of 6-10%.
However, both of these results represent a significant improvement over results
reported for conventional dewaxing catalysts, where reaction temperatures in
excess of 365°C and yield losses of 7-18% were required to achieve similar pour
points. (See Wenlei Cao, “Production of High-Quality Hydrogenated Base Oil
Using Isomerization Dewaxing Technology”, Proceedings from China Refining
Technology Conference, November 2005 in Zhuhai, China pp 207-218 ISBN
7-80164-888-9).

Example 4

[0038] In this Example, the impact of sulfur was determined directly by
spiking a heavy hydrocrackate feed with a polysulfide, such as Sulfrzol to 450
ppm dosage. The unspiked feed had the following analysis:

API 37.8
Sulfur D2622, ppm 20

IBP, D2887 560°C
5% 698°C
50 936°C
90 1050°C

[0039] As in Example 1, a dual catalyst was used comprising a top bed of a

hydrotreating catalyst comprising 15 wt% Pt/Pd on alumina and a bottom bed of a



8 9 - 12 - [0037] The resultant hydrotrreated products were dewaxed to
di fferent pour points between -10 and -36C using the dewaxi ng catal yst
speci fi edworeoBxgepbe 1 and the results are sunmari zed | RCFiUs0@®654aNd 2.
The feed properties for dewaxing are shown in Tabe 3 as "Product
Properties” fromthe hydrotreating step.. Figure 1 shows that, although

slightly higher tenperatures (around ‘were required to reached the
desired pour point with the higher sulfur content feed, pour points as |ow
as -36C could still be achieved at reaction tenperatures bel ow 365C. Figure

2 shows t hadgwaxing entakysof Tb@deaghgmataiysw@@primdaﬁﬁ weh, oftAtMi4¥placcingdf t he
hi gher sul fur of fe d B was ec of . 6-10%
ovever . bofrsiBi LS St et U, S5 o ghr LN PEVERRHt byer
resul ts repqringd Jlﬁﬁwfei?'ﬁf&e@f[%ﬁfﬁ@'le M hGh | SRt @ltﬁﬁihfe,. WeT &g aet Wan
tenperatures in excess of 365C and yield | osses of 7-18% were required to
achi eve si nisteamepdor 3 pwunt st. 4&(28€ep1\ihhnﬂoeim1ﬁagnatibﬁr\midu6t6 wﬂﬁqﬂaﬂiﬁlgh{@al ity
Hydr ogenat ed Base G | Using .l sonerization Dewaxi ng Technol ogy”, Proceedi ngs
from Chi na ﬁé?ﬁam%e?@élﬁl%@lfﬁﬁﬁte%wf erence, Novenber 2005 in zhuhai, China

pp 207-218 | SBN 7-80164-888-9). Exanple 4 [0038]In this Exanple, the inpact
of sulfur was determned directly by spiKki ng a h%vy hydrocrackate f eed

\“ h ﬁ p?| %liQﬂWde,T@lLf@ﬁdéﬁéaSS?EﬁaFerdzé‘%{ a4 1805 Q8%k CIrHRAIAM EHEKHY f eed
i is: 7 560C
S?A) 6;8?: 58 g%%gém gsq%5%%l,sa_pr§§sh{e’?’%fe Oglllﬁgél gglt[féﬁ%a) B{:}{lwnmggle\/\/ax %Iggaggt al yst

conpri sed 65hawfaroTadSKE 4181ehamilmgtraalso lshaan uroTa]blel A amd dealomstratatha tied 90/ 1

and 35 wt% alumna. in t for a15mnd| me y 3.25mm | ength
quadr ul obe Biahaaity Cafﬁrb’ét ot El% dgecisg inhes f. ?5) 8t Io8HsF SSTBRETABS: pri or

Sai 1) (o0l the bl LY S ERHALD o8 fk%lsn%?%ﬁqﬁy RN T

rate, an lube yields.

Table 4.
Feed Rx Temp, °C Pour Point 370°C+ Yield, wt%
D5950, °C
No Sulfur 329 -25 88.5
450 ppm S spiked 329 -3 88.0
450 ppm S spiked 337 -18 86.2

Example 5

[0041] Dewaxing of two similar feeds, Feed A: a medium pressure
hydrocrackate (MPHC) and Feed B: a lube hydrocrackate (LHDC), were
investigated in this Example. The feeds had the properties shown in Table 5.



LHSV of 1.33 hr-1, a pressure of 1600 psig (11133 kPa) and at the
tenperatures shown in Table 4. The results are also shown in Table 4 and
denonst r ave 2hat79tihe hi gh activity catal yst, by all ow ngciasaxiongisuin be
effected at | ower tenperatures, pernits hi gher sul fur content feeds to be
processed whil e maintaining reasonable | ube yields. Table 4. Feed Rx Tenp,
C Pour Point D5950, C 370C+ Yield, wt % Ko Sul fur 329 -25 88.5 450 ppm S

spi ked 329 -3 88.0 450 ppm S spi ked 337 -18 86. 2 Exanpl e 5 [0041] Dewaxi ng
of two simlar feeds, Feed A a nmedium pressure hydrocrackate (MPHC) and
Feed B: a | ube hydrocrackate (LHDC) , 'ﬁdﬂe5lnvest|gated in this Exanple. The

feeds had the pr 5 —H—TFabt eA\, 4 T%bl 5

API 284 28.4
Nitrogen, ppm 6 3

Sulfur D2622, ppm 29 31

IBP, ASTM D2887 508 705
5% 619 768
50% 787 929
90% 896 1047

[0042] The feeds were dewaxed using two different ZSM-48 catalysts. The
first catalyst was the same dewaxing catalyst employed in Example 1. The second
catalyst comprised 65 wt% of ZSM-48 having a silica to alumina molar ratio of
200/1 and 35 wt% alumina in the form of a 1.5mm diameter by 3.25mm length
quadrulobe extrudate. The extrudate was steamed for 3 hours at 482°C prior to
impregnation with 0.6 wt% platinum (as tetraammine platinum nitrate salt). The
feed was treated at a 421 Nm’/m’ hydrogen circulation rate, an LHSV of 1.33 hr,
a pressure of 2000 psig (13789 kPa). The results are shown in Figures 3 and 4
and demonstrate that the low silica/alumina ratio catalyst of Example 1 at a Pt
content of only 0.3 wt% exhibits similar activity and selectivity (as measured by
370°C+ conversion) to the higher silica/alumina ratio catalyst with a Pt content of
0.6 wt%. This example teaches that the higher zeolite activity can be

compensated for by lowering the metal content.

[0043] Feed B used in Example 5 is similar to the feed used in Example 4.
Processing conditions are also similar between the two examples, although there
is a 400 psig difference in pressure. If one compares the no sulfur result in
Example 4 which used a catalyst comprised of 90/1 Si/Al2 crystal and 0.6 wt% Pt
to the Feed B result processed with 0.3 wt% Pt and 90/1 Si/Al, ratio, one can see

that increasing the metal content from 0.3 wt% to 0.6 wt% increases the catalyst



Feed A B APl 28.4 28.4 Nitrogen, ppm6 3 Sul fur D2622, ppm 29 31 I BP, ASTM
D2887 508 705 5% 619 768 50% 787 929 90% 896 1047
WO 2011/079116 PCT/US2010/061542

-15-

activity. Example 4 required only 329°C to achieve a -25°C pour point, while the
catalyst from Example 5 with half the metal required approximately 340°C to

achieve a similar pour point.

[0044]  Applicants have attempted to disclose all forms and applications of the
disclosed subject matter that could be reasonably foreseen. However, there may
be unforeseeable, insubstantial modifications that remain as equivalents. While
the present disclosure has been described in conjunction with specific, exemplary
forms thereof, it is evident that many alterations, modifications, and variations
will be apparent to those skilled in the art in light of the foregoing description
without departing from the spirit or scope of the present disclosure. Accordingly,
the present disclosure is intended to embrace all such alterations, modifications,

and variations of the above detailed description.

[0045] All patents, test procedures, and other documents cited herein,
including priority documents, are fully incorporated by reference to the extent
such disclosure is not inconsistent with this disclosure and for all jurisdictions in

which such incorporation is permitted.

[0046] When numerical lower limits and numerical upper limits are listed

herein, ranges from any lower limit to any upper limit are contemplated.



[ 0042] The feeds were dewaxed using two different ZSM 48 catal ysts. The
first catal yst was the sane dewaxi ng catal yst enployed in Exanple 1. The
second cawelsto7enapri sed 65 wt % of ZSM 48 havi ng a sil ipca/useoialosrsuna nol ar
ratio of 200/1 and 35 mt% alumna in the formof a 1.5mm di aneter by 3.25mm
| engt h quadrul obe extrudate. The extrudate was steamed for 3 hours at 482C
prior to inpregnation with 0.6 wt % pl ati%um (as tetraanm ne plati num
nitrate salt). The feed was treated at a 421 NnB/nB hydrogen circul ation
rate, an LHSV of 1.33 hr-1, a pressure of 2000 psig (13789 kPa). The

resul ts are VWHANIS CIAKMEDSIS3 and 4 and denonstrate that the | ow
silicalalumna ratio catalyst of Exanple 1 at a Pt content of only 0.3 w%
exhibits simlar activity and selectivity (as nmeasured by 370C+ conversion)
to the higher silical/ abuaiahdicodemiaginggirabsss tomptibing: Pt content of 0.6 wt %
Thi s exanpl e teaches that the higher zeolite activity can be conpensated

f by | [ h I
siorn' I gr t(:)\(l)\et Ihggf teeg H@i‘a 'p%)\aé ]Il [%%A%r ogggsr%ﬁtéfygg%&g?r ongwaofneﬁ%t

simlar betweganyt beztsmwmmgemmad thaugind Mol ritso af &@Qﬂmlﬂ)odr tutder ence
in pressure. If one conpares the no sulfur result in Exanple 4 which used a

cat al yst codiom §&dtoot.5 907 oia/metal e pstad (compauad Erowt Mreupstta e ofdley B
result proc 90/1 Si/Al 2 ratio, one can see that

i ncreasing ?%ﬁg&ll VY Hécog\r% e}é‘t éerprg)sm 3 w%to 0.6 W% increases the catal yst
- 15 - activity. Exanple 4 required only 329C to achi eve a -25C pour point,
while the catal yst fr@mn Exaripdieally wohtactied faidheatatgsialn ssiquicaetbn zone
approxi mately 34QC tq achi ve a siml pour paint. [0044] Applicants have
attenpted t gNEKTsEFwEENG N o Wy aaﬁbﬂt.@érrcar@nofee@rteda hayings@ dV&ubj ect
matter that 0 r l)—tgc}r:rﬁ I

unf or eseeabl gl%irlﬂosiﬁﬁgsrt g%tﬁ fﬁ;ﬁ@%cﬁ n@r \ggﬁr%gs r?g a%/(ﬁrrog%gplﬁ ﬁgesd g@élﬁ ilh\%ﬁngnt S.

Wi | e t he pmesadhtedi sChDether hdsebeen described in conjunction with
specific, exenplary forns thereof, it is evident that many alterations,

nodi fications, and variations will be apparent to those skilled in the art
in light of the foregoingpaessrdfpldionl, whdneiutthe eqgalytt cognrisosnfioheS&pi rit or
scope of the present disclosure. Accordingly, the present di scl osure is

i ntended t o /8B et/ M-S bng s silicatq eﬁelnwalarremfdﬁ%st #hekri ations of
the above detailed description. [0045]All patents, test procedures, and

ot her docunents cited herein, including priaority docunents, are fuI |y

i ncor porated by Fef er ehde Proseshel elaiant of fkHmyRs wheesip ghg gs%ﬁgrh?éoansr st ent
with this di ¢t 1 ons in which such incorporation
is perm tteéﬁ&%g‘gﬁlﬁﬁﬁmﬁg%ﬁ J():fa d(‘)rioa}cejlregﬁtr mts and nunerical upper limts
are |listed herein, ranges fromany lower limt to any upper limt are
contenplated. -416 - rb&sgAfMﬁg Ip?‘ece%h CALAL Y WnSrede VX! 'a?t grspcess
conpri si ng: provrd |nar actl on zone a catal yst

conpri si ng tompriddd ﬁctm@(B 1wt (8 oft%A8M h8tahavinaigl eorspdundardro Gabups $rev bl ar
ratio of less than 200;1 and fromO0.3 to 1.5 wt% of a netal or netal
conmpound f r Shiheristiedicglabde alothgElgentper i odi ¢ Tabl e of the El ements; and
(b) periodically contacting said catalyst in said reaction zone under

dewaxi ng conditions with a first_ hydrocarbon feedstock havi n% a wax content
of less than 50 W % andh emptqqe%? Y NRI SHRFIRD ERFBOW T8 BUE G BICtH L7 REfak

content of 59@9@ ﬁcfgro%é?o ps & fJa?gl\)/ép@%%I‘Lgalcofﬁl%ﬂ'thevﬁ%ﬁl% Hagm%@ﬁt a' ySt

conprises fro having a si |catoa
rati o of | ephtinhan 200: 1. 3. The process of claim1l or clai m2, wherein the
ZSM 48 has a silica to alumna nolar ratio of 100:1 or |ess.

6. The process of any preceding claim, wherein the catalyst further

comprises an inorganic oxide binder.



4. The process of any preceding claim wherein the catalyst conprises from
0.3t0 0.8 wt%of a netal or netal conpound from G oups 8 to 10 of the
Peri odi ¢ wakha/wob1ibhe El enents. 5. The process of pamyusprieseitng
claim wherein said nmetal or metal conpound from G oups 8 to 10 of the
Periodic Table of the El enents conprises platinum 6. The process of
any preceding claim wherein the catal 'y]s7t' further conprises an inorganic
oxi de binder. - 17 - 7. The process of any preceding claim wherein
sai d dewaxi ng conditions include a tenperature of 365C or | ess. 8.
The process of ahy pretkdiprgeess adfmpnwieeeidmgs alagmdemestéingsadndivwaxomns

include a te .ature, qf 290C to 36 o 9. The process of any

precedi ng CF§$ IOWh@F%ﬁﬁaiﬂFﬂﬂa@Wayigg CMESi ons include a Iiquid hourly
space velocity on the hydrocarbon feed of at |east 0.4 hr-1. 10. The
process of any pgecedi cl ai erein said dewaxi condi.tions include a
'l aui d hour |y spice. vel BEirgroh 4 g ayFsaHiEh G Mo e R OSYS FOvaity - 1

11. The proggsditifis ABMIPLRGRMBGrEHRIIDCWHEESIM one or both of said first
and second hydrocarbon feedstocks has a nitrogen content of up to 150 ppm

12. The process of any preceding claim wherein one or both of said first
and second hydrogar bonTfEgdskO6KyhRsceding Ylaf bl wikddh 808 dofaxi sRdiHBRD ppm

include a liquid hourly space velocity on the hydrocarbon feed of at least 0.4 hr'.

10. The process of any preceding claim, wherein said dewaxing
conditions include a liquid hourly space velocity on the hydrocarbon feed of 0.95

to 2 hr'.

11. The process of any preceding claim, wherein one or both of said

first and second hydrocarbon feedstocks has a nitrogen content of up to 150 ppm.

12. The process of any preceding claim, wherein one or both of said

first and second hydrocarbon feedstocks has a sulfur content of up to 1000 ppm.



