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PCT/ US98/ 08688 PROCESSES, AND CATALYST FOR
UPGRADI NG Wk os/s 5’ FFI NI C FEEDS 1. Field of the Invengd 08/08688
This invention rellates to an inproved catal yst for the production o

| ube oil bl ending corrponents and | ube oils, from paraffin-containing, or

waxy feeds, to a process for producing-guch catalyst, and to the
process utilizing the catal yst in the production of lubes. In

particular, it relates to a further inproved unitized m xed powder
pell et catalyst, and process g ' v he producti on
of lube oil blending conponenis’ b n of

paraffinic, or waxy feed 18] - Akt N

It is known to isomerize or crack parafflnlc or waxy feeds to pr oduce
liquid products in the lubricating oil boiling range. Various catal ysts

have been used]f ofjefdbSthRYRD preferred catal ysts generally being
constituted |l e metal s conposited with an acidic
support. Catalytic dewaxi ng using snmall pore crystalline zeolites has

al so been used to rendVeThis inPéiti felste ﬁ{omt%&}é cg@ﬁég?gghfg?}ﬁﬂ@cﬁ&ﬁ&%

the waxy conponents being recovered tive

adsor pti on ontlubtledl Glendingecongidnents; aad hibe oils, firdie parafiinaonysnimgo or waxy

met hod using a small pore zeolite catalyst to chemcally convert,

sel ectively defeads,dac progessdior arq;mcmg suﬁhcqatalysws} tm;lmnr@aeasdmltmﬂw

feed h d U.S.. P

| m acoor dance NSt HhE PopbiRtion RBSS ol particwar 3 FehieS 10 8 durthgimproved,

preheated n- pagghbLl +GRod sbwd@ppafétfca{a?ym {5 roc B NAR S R0 cafiiyst RASHE
production of lube oil blending components, and lube oils, by conversion of

paraffinic, or waxy feed materials.

2. Background

It is known to isomerize or crack paraffinic, or waxy feeds to
produce liquid products in the lubricating oil boiling range. Various catalysts
have been used for this purpose, preferred catalysts generally being constituted
of Group VIII noble metals composited with an acidic support. Catalytic
dewaxing using small pore crystalline zeolites has also been used to remove
paraffins, or waxy hydrocarbons from a feed; the waxy components being
recovered from the feed via selective adsorption onto the zeolite rather than by
chemical conversion. A method using a small pore zeolite catalyst to chemically
convert, selectively dewax and recover a paraffinic, or waxy hydrocarbon from a
feed however is known, and is disclosed in U.S. Patent 3,684,691.

In accordance with the process disclosed in U.S. Patent 3,684,691,
a preheated n-paraffin-containing petroleum feed, and hydrogen, are passed
downflow and contacted with a fixed bed of a crystalline alumino-silicate zeolite

of average uniform pore size below about 6, particularly from 4 to less than 6
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downfl ow and contacted with a fixed bed of a crystalline alumno-silicate
zeolite of average uniform pore size bel ow about 6, particularly from4
to less than 6 9@ ,
angst r om uMQ ¥/5%8n- exchanged with either hydrogen or a G QPR %EEal
and reacted at conversion conditions to selectively convert the n-paraffins
of the feed on entry into the pores to a | qQwer boiling gaseous materi al
which is evolved as an effluent. The nore val uabl e branched and cyclic

hydr ocar bons, because they are incapable of entering the zeolite pores, are

e L e
PO L eal1 0N 1S e TP SN BB soh bl 7 OB S PSRl R

feeds by sel ey yi&wwgsw?a@we%&m | gasésusithaeHaPwhidheis @vblvedaguct s,

or lubricants. e ‘catal ysts enployed In thi's process are characterized as
uni tized mi xechnneffident. PEh¢ riore galabblet branchrest artd dyedic diydbeabbensd becatisa ghey
conponent and an isonerization conponent. The dewaxing conponent is a

mol ecul ar si ewase incapablei afeentéring therzeoliteperepare seleptively passed; daynsjream

zeol i te having ﬁh%‘? nmberged r.i.ng.uni directional pore material which has
oval 1-D pores¥ %gs‘é{a’Fﬁ uid eXAUENt veen 4. 2A and 4. 8A and a major axis
between 5.4A and 7. OA as determ ned by X-ray crystall ography. The dewaxi ng
conponent is preferably inpregnated with at |east one Goup VIII netal,
most preferably a Goup KIS, Pakine Applichtion SbrislsNe! 343,38 sapraaf vidchithe | n
the preparation of the catalyst, the zeolite dewaxi ng conponent is powdered
and m xed wi t fpresent ppplication isamimproaeinent, thereliy disclose arcatalystcand prcess zed

f I id , e.g., alym i J.ica-al um na,
2i ?Fﬁfa,r | il this catalyshhnhe oA NP aoe LA aiTnt, oF PR BE i ve
tal, e.g., VIB, V| Vi || ' ,
i tably pi at ARG fesd mae s o pro GfFE b ol ppfRdte o hBHEEAER.

The catalysts employed in this process are characterized as unitized mixed

powder pellet catalysts constituted of both a dewaxing component and an
isomerization component. The dewaxing component is a molecular sieve or
zeolite of intermediate pore size; specifically, a zeolite haying a 10 membered
ring unidirectional pore material which has oval 1-D pores having a minor axis
between 4.2A and 4.8A and a major axis between 5.4A and 7.0A as determined
by X-ray crystallography. The dewaxing component is preferably impregnated
with at least one Group VIII metal, most preferably a Group VIII noble metal
such as platinum or palladium. In the preparation of the catalyst, the zeolite
dewaxing component is powdered and mixed with the powdered isomerization
catalyst component, characterized as a refractory metal oxide support, ¢.g.,
alumina, silica-alumina, zirconia, titanium, etc. on which has been deposited a
catalytically active metal, e.g., 2 Group VIB, VIIB, or Group VIII metal, or
mixture thereof, suitably platinum or palladium. This mixture of components is
formed into a homogeneous mass, and the mass is compressed, extruded or
pelletized to produce the unitized powder pellet catalyst. Whereas, this process
and catalyst performs admirably, there nonetheless remains need for further

improvements in both the process, and catalyst.



formed into a honogeneous nmass, and the mass is conpressed, extruded or
pelletized to produce the unitized powder pellet catalyst. Wereas, this
process andwed@hiest performs admrably, there nonethelessn;gﬁwﬁﬁmaﬁgd for
futher inprovenents in both the process, and catal yst.

-3 - 3. Sunmmary of the Invention The present invention,
whi ch neets these and other needs, relates i1p.a process for the

i someri zati on and conversion of a paraffinic, or waxy feed, to |ube oi

bl endi ng conponents, and |ube oils by contact of the feed, and hydrogen, at
hydr ocar bon conversion conditions with a further inproved unitized powder
pellet catalyst. It is formed from a dehydrogenati on conponent, or
conponents, ang j F Aatyl » onent simlar to those formng the
unitized pomdg$ p of Ih%&wgﬁgﬁe ' 387 Application, but differs
therefromin that it contains a dewaxi ng conponent characterized as a snal
pore 8 nenbered ring nol ecular sieve, e.g., a powdered zeolite; this

catal yst provi di ng even Fhepresentdnwentiorn, which masts theserend pthter meeds, relates

n-paraffins than the unjti zed powder, pell et catalyst of e ' 387
Appl i cation. FO&PINCESS fo e omerpation and RENVETSIoB o paratiinie, or waxy feads) 1 e
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ot her nore highly DBranch rocarbons of a waxy feed are selectively
passed t hr oughmitizedpowderspéliet catalyspait is Forméd frionma idéhydrogendtionléemponsts s
utilizing this highly selective catalyst was thus found to produce from
such feed a |iQfuioipansats andagisemenzation component simgilastadhosenfosming the o |

point. The. pr oBEEEtpOTe Bl Bnlisf o the e T Auaaton, AREHEGES merebiia o

menber ed that it contains a dewaxing component characterized as a small pore 8 membered

ring molecular sieve, e.g., a powdered zeolite; this catalyst providing even
higher selectivity in the isomerization of n-paraffins than the unitized powder
pellet catalyst of the 387 Application. Possibly, the 10 membered ring,
intermediate pore size zeolite dewaxing component of the unitized mixed
powder pellet catalyst of the *387 Application selectively admits into its pores
and cracks both n-paraffins and hydrocarbons with some small to moderate
degree of branching, while other more highly branched hydrocarbons of a waxy
feed are selectively passed through the process to form part of the liquid product.
The process utilizing this highly selective catalyst was thus found to produce
from such feed a liquid product highly suitable for the production of lube oil
blending components, and lube oils of high viscosity index and low pour point.
The process of the present invention however, which utilizes the 8 membered
ring, small pore molecular sieve as a component of the unitized mixed powder
pellet catalyst, may admit into its pores and crack the n-paraffins and a far lesser
amount, perhaps substantially nil, of the hydrocarbon feed components which
are lightly or moderately branched. Or, perhaps the branched paraffins do not,
and cannot enter into the pores but are held at the pore entrances and cracked by

contact with the isomerization component of the catalyst. The mechanism of the
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ring, small pore nolecul ar sieve as a conponent of the unitized m xed
powder pellet catalyst, may admt into its pores and crack the n-paraffins
and a far | esser amount, perhaps substantially nil, of the hﬁ%ggs?[{qg&n feed
conponent s WAPEI4% e |ightly or noderately branched. o, pef

branched paraffins do not and cannot enter into the pores but are held at
the pore entrances and cracked by contact wigh the isomerization conmponent
of the catal yst. The nechani sm of the

-4- reaction is unknown. Surprisingly however, whatever the mechani sm
the catalyst of this in entlon IS eve re hlglﬂlé sel.ective in rc]téacklng
the non- br andBaHRis mPTPHENS EWB'f GTB%‘HF‘F}PWW’ F the

hycr obar bons, h%fﬁdﬂ%ﬁﬂﬁ&bi%tﬁﬂ V%ﬁé#@ﬂ@é%&%%ﬁ?ﬁ%ﬁéﬁg@@%@ed are
thus separat ecbriugs tﬁorm 2 g %gfqm@ls%ﬁﬁédgﬁfhfﬁﬁ@ﬂmh%é@dtalﬁwmﬁthe

process as i ds of e ol l blending conponents

and | ube oils 'ssmwpphbaﬁmtm'heenghﬂyrmdnodmﬂe@ branchathydrooaibers,iplus the ' 387
Appl i cation. Mreover, overall gas make and napht ha production_ are | essened

as contrast ed moteshighly lpnanchsdshyedfoodlbeus bf thereed 28 thys separatediom the non-
The cat al yst I nvention is,char | aartl ul.gt oli
particles mad revcr}rﬁ%mow BP?\éPdHaﬁﬁa@té' Eﬁﬁg‘? f a g%ggd'g'}ﬂ%her
conponent and

component s of SRS! o BIGRIRE SoirpBRE. oid 1B Wﬁ?ﬁf@“&*&?ﬁﬁ#@éﬁ%&?’ént,
or conponents, the %oée@s %Uéﬂnécﬁbﬁﬂiés‘%w%ﬂlibaﬁdﬂe@déredem@Weﬁﬁf@slmﬂw and
conponent, or cofhponents), form ng a honogeneous nass fromthe mxture, and
pel letizing t hmphdsspntodupnmﬂamelwsdnedas mnﬂaﬂbéwldnmembtmsmb@dmdbyﬂm| ch
contai ns the dewaxi ng, conponent, the isonerization conponent, and the.
dehydr ogenat i oﬁSZoﬁrmg PN. or conponents, in intimte adm xture; or

cont ai ns the dewaxi ng conponent and the isonerization conponent to which is
added the

The catalyst of this invention is characterized as particulate solids
particles made by mixing together a powdered molecular sieve dewaxing
component and a powdered amorphous isomerization component, one or both
components of which, preferably both, contains a dehydrogenation component,
or components, (or to which is subsequently added a dehydrogenation
component, or components), forming a homogeneous mass from the mixture, and
pelletizing the mass to produce solids particles, or pellets, each of which
contains the dewaxing component, the isomerization component, and the.
dehydrogenation component, or components, in intimate admixture; or contains
the dewaxing component and the isomerization component to which is added the
dehydroisomerization component, or components, to form particulate solids
wherein the dewaxing component, the isomerizing component and hydrogena-
tion component are present in intimate mixture. The components of the catalyst
work together, cooperatively and synergistically, to selectively crack and convert
the n-paraffins, or waxy components of the feed, to produce reaction products
which are removed from the process as gas, while allowing branched hydro-
carbons to pass downstream for removal as useful lube oil blending components,

and lube oil products. This process, and catalyst, permits the conversion of e.g.,
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dehydr oi soneri zati on conponent, or conponents, to formparticulate solids
wherei n the dewaxi ng conponent, the isonerizing conponent and hydrogena-
tion conpongpteg@hfspPresent in intinmate mxture. The conponerycsr@%”;ﬂ%s
catal yst work together, cooperatively and synergistically, to selectively
crack and convert the n-paraffins, or waxy conponents of the feed, to
produce reaction products which are renoved-$romthe process as gas, while
al I owi ng branched hydro- carbons to pass downstream for renoval as usefu

| ube oil bl ending conponents, and |ube oil products. This process, and
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pour point can be recovered. The process acconplishes this objective, and
ot hers, while beé recoveredy Thecproces$iaccomplisliest this obgestivie andathersgailend
napht ha. In preparation of the unitized powler pellet

catal yst, the miaﬁ;in@dhm%dqch@n Qféh%ll%,smég%m@n@h@@nponent can be

conposited with the dewaxi ng conponent, or the catalyst netal, or netals,
dehydr ogenati on conponent can be conposited with the isonerization

conponent, or the catal y}j 2 | can
be conposited with both ngggﬁg)b{lr?g&%n e@g%??gg%ﬂ?%@%%?%“ or
to formation oetdlcorsitals deh enatitgl dothpaiint bt be cofifhosited Ak theowder

pell et catalyst can be formed fromthe dewaxi ng and i sonerization

conponent s anddewaxihgicpmponent; ot theosatatystanetal,corimetatsy dehydrogenatigronent  can
t hen be conposited with the parti%(iéﬁat'&'iol,i ds forpmed fromthe dewaxing.and
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powder pellet catalyst. The unitized powder pellet catalyst can be formed from

the dewaxing and isomerization components and a catalytic metal, or metals,
dehydrogenation component can then be composited with the particulate solids
formed from the dewaxing and isomerization components. Suitably, the
dehydrogenation component is a Group VIB, Group VIIB, or Group VIII metal,
or metals, preferably a Group VIII noble metal, or metals, of the Periodic Table
of the Elements (Sargent-Welch Scientific Company: Copyright 1968), suitably
ruthenium, rhodium, paltadium, osmium, iridium and platinum. Suitably, the
catalytic metal, or metals, dehydrogenation component is present in concentra-
tion ranging from about 0.1 percent to about 5.0 percent, preferably from about
0.1 percent to about 3.0 percent, based on the weight of the total catalyst (dry
basis). In general, the molecular sieve component is present in the catalyst in
concentrations ranging from about 2 percent to about 80 percent, preferably from
about 20 percent to about 60 percent, based on the weight of the catalyst (dry
basis). The isomerization component is generally present in concentration
ranging from about 20 percent to about 75 percent, preferably from about 30
percent o about 65 percent, based on the weight of the catalyst (dry basis).



catalytic netal, or nmetals, dehydrogenation conponent is present in
concentra- tion ranging fromabout 0.1 percent to about 5.0 percent,
preferably fromabout 0.1 percent to about 3.0 percent, based on thg wei ght
of the totaMWA3¥84#%st (dry basis). In general, the nol ecul arPGH/EYS/03688
conponent is present in the catalyst in concentrations ranging from about 2
percent to about 80 percent, preferably frqmabout 20 percent to about 60
percent, based on the weight of the catalyst (dry basis). The isonerization
conponent is generally present in concentration ranging from about 20
percent to about 75 pergent, preferably fraom abput, 30 percent t({) aﬁ)ot 65
percent, based on the V\éﬁ{ﬁﬁa ystsnkesidgs the dewaying, fsomnedization, and dehydro-
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clays, magnesia, titania, zirconla or mxtures o hese ‘Wi th ea er or

wi th ot her nattitania) Zirconia or mirintesdfithiesewitheeaph eitherr crdvithvother ahaterials. bei ng
t he nost preferred binder. The binder, when present, is generally present

in amount r andhiliep andatumina arspieerces twith alusins bsng e quost prefested tander. f r om
catalyet (dry ieiBdéphen prefeit 55 Benerally Proget i RmORPErngitig AORARES  ng

t he dewaxi ng csoég} oy ] ﬁﬂg t t of this
invention is a rrg#}ﬁq%gg Eem{mgﬁgg{t}legtr’ig&(g%gew |\§g§‘?1t¢ﬂ?y\#e{ra%?€lﬁt%gﬁ gore_

wi ndows are f%ﬁ%&iﬁ, Baéé&'diﬁthétﬂfghﬁ(ﬁ%eft@ﬁaﬂbitﬁ&st( thagis; @dgg).of this
pore wi ndow. The oxide atonms each Constitute one of the four oxide atons of
a tetrahedrally coordinated cluster around a silicon or alum numi on,

called a franework ion or atom Each oxide jon is coordinated to ;\g)
framework ions in these Iermelegplas sieyrcomprising the deyvaang componentof the
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type is the A2 @ is one wherein the pore windows are formed by 8 oxide atoms that form

the limiting edge of this pore window. The oxide atoms each constitute one of
the four oxide atoms of a tetrahedrally coordinated cluster around a silicon or
aluminum ion, called a framework ion or atom. Each oxide ion is coordinated to
two framework ions in these structures. The structure is referred to as "8 ring"
as a shorthand way of describing a more complex structure; a shorthand notation
used extensively in describing molecular sieves of this type is the Atlas Of
Zeolite Structure Types, Fourth Revised Edition 1996 in 8 Zeolites 17:1-230,
1996. Pores of this size are such as to substantially exclude molecules of larger
size than normal hexane; or, conversely, to allow entry into the pores of
molecules of smaller size than normal hexane. The small pore molecular sieve is
of pore size ranging between about 6.3A and 2.3A, preferably about 5.1A to
about 3.4A, and comprised of a crystalline tetrahedral framework oxide
component. Itis preferably selected from the group consisting of zeolites,
tectosilicates, tetrahedral alumino-phosphates and tetrahedral silicoalumino-
phosphates (SAPOs). Exemplary of the molecular sieve components of this type
are SAPO-56 (AFX), ZK-5 (KF1), AIPOq -25 (ATV), Chabazite (CHA), TMA-E



Zeolite Structure Types, Fourth Revised Edition 1996 in 8 Zeolites
17:1- 230, 1996. Pores of this size are such as to substantially exclude

nol ecul es q&og@g si ze than normal hexane; or, conversely,pduabhsessentry
into the po rml ecul es of smaller size than nor mal hexane. The smal |

pore nol ecul ar sieve is of pore size ranging between about 6.3A and 2. 3A,
preferably about 5. | Ato about 3.4A and conprised of a crystalline
tetrahedral franmework oxide conponent. It is preferably selected fromthe
group consisting of zeolites, tectosilicates, tetrahedral
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zeolite is a particularly preferred nol ecul ar sieve. The
unitized catal yst can be prepared fromthe finished catalyst; s I.e., by
pul veri zi ng and powder i rbhesumitized catalyst can ba prepaaed fipm the fipis Fdlé#alﬁsﬁ,ng
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provi de a necessary conponent, or corrponents of the unitized m xed I et

catal yst. For thshonl neoumhemﬂodbrmlmctdatwdo}slts}mpns aupplumpy solid
and dehydrogenating functions cul.ar sieve conp
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component (W . foledidar l31'1,\~'i't=.1‘2:)altalyst can supply the dewaxing and dehydrogenatmg

functions, to wit: a molecular sieve component composited with, preferably by

impregnation, a Group VIII metal, or metals, of the Periodic Table, most
preferably a Group VIII noble metal, or metals, e.g., platinum or palladium.
Generally, the catalyst is impregnated with from about 0.1 percent to about

5.0 percent, preferably from about 0.1 percent to about 3.0 percent, based on the
weight of the catalytic component (wt.%; dry basis).

The isomerization component of the catalyst is comprised of an
amorphous acidic material; and an isomerization catalyst comprised of an acidic
support composited with a catalytically active metal, preferably a Group VIII
noble metal of the Periodic Table, suitably ruthenium, rhodium, palladium,
osmium, iridium and platinum can supply the isomerization and dehydrogena-
tion functioﬁs. The isomerization catalyst component can thus be an isomeri-
zation catalyst such as those comprising refractory metal oxide support base
(e.g., alumina, silica-atumina, zirconia, titanium, etc.) on which is deposited a
catalytically active metal selected from the group consisting of Group VIB,
Group VIIB, Group VIII metals and mixtures thereof, preferably Group VIII



The isonerization conponent of the catalyst is conprised of an anorphous
acidic material; and an isonerization catalyst conprised of an acidic
support conposited with a catalytically active netal, preferably a G oup
VI11 nobl e%@%(ﬁ"‘%? the Periodic Table, suitably rutheni um ROTHHo%A§6ss

pal | adium osmum iridiumand platinumcan supply the isonerization and
dehydrogena- tion functions. The isonerizatigon catal yst conponent can thus
be an isoneri- zation catal yst such as those conprising refractory netal
oxi de support base (e.g., alumna, silica-alumna, zirconia, titanium
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about 3 wt.% nore preferably fromabout 0.1 to about 2 wt. % nos

preferably frofrakatogenppfeferabhbfluorivie. 5Witenta halogen és tised, preferably Auatinegjina
I's used as the base material, acidity can be controlled by adjusting the
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preferably from about 0.5 to about 1.5 wt.%. Similarly, if silica-alumina is used

as the base material, acidity can be controlled by adjusting the ratio of silica to
alumina or by adding a dopant such as yttria or magnesia which reduces the
acidity of the silica-alumina base material as taught in U.S. Patent 5,254,518
(Soled, McVicker, Gates, Miseo).

Feeds containing waxy, paraffinic hydrocarbons suitable for
conversion, isomerization and upgrading to produce lube oil blending
components, and lube oils pursuant to the practice of this invention are available
from a variety of sources; both petroleum and non-petroleum sources. For
example, a slack wax, or wax recovered from a petroleum hydrocarbon by
solvent or propane dewaxing constitutes a suitable feed, though such feeds can
contain from about 25 percent to about 50 percent entrained oil. Other waxy
feeds from various petroleum sources such as waxy raffinates and waxy
distillates can, on the other hand, contain up to about 95 percent wax; and, if
desired, can be mildly solvent dewaxed to concentrate and recover the waxy
portion of the feed for conversion, and upgrading. Waxy feeds from petroleum

sources often contain sulfur and nitrogen compounds as impurities which are



Feeds cont ai ni ng waxy, paraffinic hydrocarbons suitable for conversion,

| soneri zation and upgradi ng to produce | ube oil blending conponents, and

| ube oils p é o the practice of this invention are avail(ﬁ,ggggj a
variety of s%%!rhzéeﬁ 97t bot h petrol eum and non-petrol eum sour cesF S Qé{ﬁg} e,
a slack wax, or wax recovered froma petrol eum hydrocarbon by sol vent or
propane dewaxi ng constitutes a suitable feed9-though such feeds can contain

from about 25 percent to about 50 percent entrained oil. Oher waxy feeds
from various petrol eum sources such as waxy raffinates and waxy distill ates
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KF-843, HDN-30, HDN-60, Criteria CG41 1, etc. Simlarly, bulk catalysts
conpri si ng Ni /Gritexta Grd1dy 1 /Similaglys bulle catalystsseomprasing NilMs/Mpeer<Gr/Ni/Mo
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at a flow vel qrihYabofit 36 &160utT380PC UL Hressuldd RRAL range 61RbouR58DEH 2Bbit
fromabout 1 to about 2 LHSV.

3000 ps1, hydrogen treat gas rate in the range of about 500 to about 5000

SCF/bbl and at a flow velocity in the range of about 0.1 to about 5 LHSV,

preferably from about 1 to about 2 LHSV.

The preferred feed is a Fischer-Tropsch wax, or mixture of waxy
paraffinic hydrocarbons, particularly those of carbon number greater than 16,
e.g., Cist. Waxy paraffinic products from the Fischer-Tropsch reaction do not
contain suifur, nitrogen or aromatic hydrocarbons. These non-sulfur, non-
nitrogen, non-aromatics containing hydrocarbons are produced via a synthesis
process wherein mixtures of hydrogen and carbon monoxide (synthesis gas) are
reacted over a suitable catalyst and converted to Cs+ liquid hydrocarbons. The
Cs+ hydrocarbons can be produced and shipped from a remote area to a refinery
site for further reacting and upgrading to a variety of products, or both produced
and upgraded at a refinery site. The synthesis reaction is carried out at tempera-
tures of about 160°C to about 325°C, preferably from about 190°C to about
260°C, pressures of about 5 atm to about 100 atm, preferably from about 10-40
atm and gas hourly space velocities of from about 300 V/Hr/V to about 20,000
V/Hr/V, preferably from about 500 V/Hr/V to about 15,000 V/Hr/V. The
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hand, upgraded by various hydroconversion reactions, e.g., hydrocracking,
hydroisomerization catalytic dewaxing, isodewaxing, etc. or combinations
thereof, to produce such products as stable, environmentally benign, non-toxic
mid-distillates, diesel and jet fuels, e.g., low freeze point jet fuel, high cetane jet
fuel, isoparaffinic solvents, non-toxic drilling oils suitable for use on drilling
muds, lubricants, e.g., lube oil blending components and lube oil base stocks
suitable for transportation vehicles, technical and medicinal grade white oil,

various chemical raw materials, and specialty products.

The catalyst of the present invention, and process utilizing this
catalyst serves its greatest utility in its use in hydroisomerizing a waxy,
paraffinic feed, particularly the F-T reactor wax and related waxes, to lubricants,
especially high viscosity index, low pour point oil blending components and lube

oil base stocks suitable for use in transportation vehicles.
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about 10, 000 Seldciis ranghigeframl abolut 01 BHSV tol 88Ut JO-LHSWV, tppefepsbly frdiA0
SCF/ bbl, and flow velocities ranging fromabout 0.1 LHSV to about 10 LHSV,

preferably fraboab@otLHSY totébout 3 [HSVt 2 LHSV. The
following non-limting exanple, and conparative denonstra- tions, exenplify
the nore salient and preferred enbodi nents of the invention.
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A,

The following non-limiting example, and comparative demonstra-

tions, exemplify the more salient and preferred embodiments of the invention.

Example and Demonstrations

Catalyst preparations:

Catalyst A (Unitized Mixed Powder Pellet Catalyst):

A first catalyst, a catalyst of this invention, was prepared using an
amorphous silica-alumina which contained 13% by weight aluminum and an
8-ring, small pore Linde Type A (LTA) zeolite, as designated in the Atlas of
Zeolites, supra, but more commonly referred to as zeolite SA. Each of the two
materials were ground to very small particles and an alumina binder was added
in the amount of 20% by weight. The mixture was thoroughly mixed by mulling
and then extrudates were prepared. Palladium (0.30 wt.%) was then deposited
on the extrudates using standard incipient wetness techniques. The catalyst was
crushed and sized to 14/35 mesh (Tyler).




Exanpl e and Denonstrations Catalyst preparations: Catalyst A (Unitized
M xed Powder Pellet Catal yst): A first catalyst, a catal yst
of this invention, was prepared using an anorphous silica-al un na which
cont ai ned 1@%%&50%| ght al umi num and an 8-ring, small pore LROTHSIFH3H88 A
(LTA) zeolite, as designated in the Atlas of Zeolites, supra, but nore
commonly referred to as zeolite SA. Each of _the two materi als were ground
to very small particles and an al um na bi nder was added in the anmount of
20% by weight. The m xture was thoroughly mxed by mulling and then
extrudates wereg . as then deposited on the
extrudat es usi &&<€ ' prpesBilidcetdlyailes. The catal yst was
crushed and si zed to 14/35 mash (TyI er)
-12- Cat al yst B (Pd/ Anophous Silica-Al um na Catal yst): A
second catal yst was prepar | ,mgﬁﬂg ind £fifam )
cont ai ned 13% by wei ght gﬁﬁoﬁgﬁ%}]ﬁg I um r{a bi %é‘gird%vas amﬂﬁﬁ%&he am)unt
of 30% by wei gbvllnchfcontambdsﬁ%byumagbb(alundm eAnvalumina bindercoas widdd ia the
surface area of 394 ng/ and a pore vol upe of 0.57 ni/g as determ ned by
wat er adsor pt i SHouRt:ef %@( ght Krompthisemixtueerextmidatasiwere prepared, with
SRt T e e e
adsorption. Palladium (0.30 wt.%) was then deposited on the extrudates using

standard incipient wetness techniques. The catalyst was crushed and sized to
14/35 mesh (Tyler).

Catalyst C (Dewaxing Catalyst):

A third catalyst was prepared which contained only zeolite 5A, an
alumina binder, and a metal component. Platinum (0.50 wt.%) was deposited on
the SA powder using standard incipient wetness techniques. The material was

then pressed into pellets, crushed and sized to 14/35 mesh (Tyler).

Hydroconversion Runs With Catalysts A, B and C:

Hydroconversion runs were conducted with each of Catalyst A, B
and C, respectively. Each catalyst was evaluated at 750 psig hydrogen pressure
with a nominal treat gas rate of 2500 SCF/B at 0.5 LHSV. The degree of
700°F+ conversion was varied by adjusting the reactor temperature. The feed
was a 700°F+ Fischer-Tropsch hydroisomerate sample. Feed properties are
listed in Table 1, while the properties of the 700-950°F fraction of the feed are
listed in Table 2.
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each of Catalyst A, B and C, respectively. Each catalyst was
eval uated at 750 psig hydrogen pressure with a nomnal treat gas rate of
) LHOV 1€ degr ee o OOOF+ Conver st on was vari ed by
eact or terrperature The f dABLEd a 7000F+ Fi scher- Tropsch
sanpl e. Feed propeFEEDSEOEK PRORERTIESbl e 1, while the
e _700-950[erT[F fraction of [the teed are risted 1n rabte 2.
°API Gravity TABLE 1| 40.3
FBilatg Peist|Diktritationi t y 40. 3 Boi | i ng Hpi nt
b ECD ot 96 DFf {op  [err]F IBP/5
JUI 4U

IBP/S &8 'BED
10/20 728/755
30/40 781/809
50/60 842/880
70/80 926/984
90/FBP 1070/1281

TABLE 2

PROPERTIES OF 700-950°F FEED FRACTION

Pour Point, °C 15
Kinematic Viscosity at 40°C, ¢St 15.74
Kinematic Viscosity at 100°C, ¢St 3.821
Viscosity Index 139




70/ 80 926/ 984 90/ FBP

1070/ 1281 TABLE 2 PROPERTI ES OF
700-950[ err] F FEED FRACTI ON Pour Point, [err]C 15
Ki nemati c S8y at 40[err]C, cSt  15.74 Kinematic Vi sdR§H/YSp8/agess -
O err]C, cSt 3.821 Viscosity I ndex 139
-14- The results of the run madegwi th Catalyst A are given in
Tabl e 3. TABLE 3 RESULTS FROM UNI TI ZED M XED
POADER PELLET CATALYST (CATALYST A) Reactor Tenperature, [err]F
590 580 570 560 700QF+ Conver,si a % . 49
35.40 26.37 17.43 v ShRLesulfs o the H} made wifl ChlatySt A are given fn'Table 3.
1.74 0. 96 1.02 0.97 C5 - 320[err]F 10. 08
7.27 6. 90 5.97 320- 5000F 21. 03 13. 05
9.15 4.14
TABLE 3
RESULTS FROM UNITIZED MIXED POWDER PELLET CATALYST
(CATALYST A)
Reactor Temperature, °F 590 580 570 560
700°F+ Conversion, wt.% 49.42 35.40 [26.37 | 1743
Yields, wt.%
Ci-Cq 1.74 0.96 1.02 0.97
Cs - 320°F 10.08 7.27 |6.90 5.97
320-500°F 21.03 13.05 | 9.15 4.14
500-700°F 17.76 15.64 | 11.01 |828
700°F+ 49.40 63.09 | 71.91 | 80.64
PROPERTIES OF 700-950°F LUBE FRACTION
Pour Point, °C -25 3 7 10
Kinematic Viscosity at 40°C, ¢St 13.8° 1497 | 15.80 | 15.49
Kinematic Viscosity at 100°C, ¢St. | 3.42 3.59 |3.76 3.72
Viscosity Index 124 124 130 130




500- 700[ err] F " 17.76 15.64 11.01 8.28 700[err]F+
49. 40 63.09 71.91 80.64 PROPERTI ES OF 700-950[err] F LUBE
FRACTI ON Pour Point, [err]C -25 3 7

Kinematic VWHMY at 400C, cSt  13.83 14.97  15.80 15 BGTRPINE ¢
Viscosity at | O0oC, cSt. 3.42 3.59 3.76 3.72 Viscosity Index

124 124 130 130 -15- -
15 - The results of the run nmade with Catalyst B are given in
Tabl e 4. TABLE 4 RESULTS FROM Pd/ AMORPHOUS

000 500 g0 Theresutipithe iR it RHCHAYMN B arc Eehm Tebley

65. 89 50. 31 35.63 Yields, wt.% C[err] - (err]

3. 60 2.54 1.74 1.24 Jerr] - 320[err]FE 5,74
16. 83 10. 79[ 6. 2Z 320-500[err| F 28. 81 20. 97
15. 16 10. 21} 500700F TABLE4 75 32 26. 35 23.7
19. 45 700[ er r ] FRESULTS FROM Pd/AMORPHOUS SIIACA-AIFIMINA CAIBAEYST 62. 8
PROPERTI ES OF VABATPI0YSTEE FRACTI ON Pour Point, [err]C 4
-1 13 ToRrmenatiT VisScosity al 400C, [cot . 15.[45 1p. 89
%5.7(2)1\/ 15. 10| RieaetonTlemperaturs;i°Fy at 100[ €608, cF 390 3. ¢$80%3, 75| 5703 65
. | scosityjl ndex 126
Y 700°F+ Conversion, wt.%  83.08 12g5.89 53(33311 3% 36%

Yields, wt.%

C,-Cs 3.60 2.54 1.74 1.24

Cs - 320°F 25.74 16.83 10.79 6.24

320-500°F -1 28.81 20.97 15.16 10.21

500-700°F 25.32 26.35 23.79 19.45

T00°F+ 16.52 33.31 48.52 62.87

PROPERTIES OF 700-950°F LUBE FRACTION

Pour Point, °C -4 -1 13 19

Kinematic Viscosity at 40°C, cSt 1545 |15.89 |15.01 |15.10

Kinematic Viscosity at 100°C, cSt. 3.68 3.75 3.65 3.72

Viscosity Index 126 127 131 139

No conversion of the feed was achieved with Catalyst C up to

750°F, this indicating the inactivity of this catalyst.

These results show clearly a quality improvement benefit at
constant yield for the unitized mixed powder pellet catalyst. For instance, at
approximately 50% 700°F+ conversion, the unitized catalyst (Catalyst A)
produced a lube fraction with a pour point of -25°C and a viscosity index of 124,
At a similar level of conversion, the isomerization catalyst alone (Catalyst B),
produced a lube fraction with a pour point of 13°C. The dewaxing catalyst alone
(Catalyst C) was completely inactive. Similarly, these data show a yield
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these data shounproyemiett at constant quality benefit for the unitized mixed powder pellet - 16-
i nprovenent at constant quality benefit for the unitized m xed powder
1

pel | et cat al ys¢atalyst.| bolookingat copstantineminalpaur peist fop example; takingthepl &2C
taking the 10[err]C. r ' e le fro | st A and the 13lerr]C
poulr goi nt exg%@&q&gg&@&&%@%&@@@&gg ggo(gﬁ’ﬁ%l?? £X4p /R‘F‘uLe
ield for Cata ' 0 | I B; both
gt about the S%X#IE%C%S% %S*ﬂ?\%fagooé\pg)rg, %ﬁegdnfut?i%ag%&g{oﬁg pel | et
catal yst produgggroRithate[{E49%/ 1abe giedd FHACaaRAE B2 BotR/ad aboutithe SamieV I known
that for the nore typical dewaxing catalyst (e.g., ZSM5 or nordenite)

essentially all of the waxy material is converted to undesirable gas and
napht ha. However, the unitized catal yst oduces _a nore bal anced product

;
slate with nore val uabl eMfreeysr ﬁleémiﬁéﬂ‘ﬁwwd@dlﬁé@écﬂﬂlﬁbp@é‘dﬁ extegmelyas

and napht ha producti on . . ln.,additjo ta was. ob ned.from
Catalyats b anfPLEes SR nepliba vislds,oit i wel AR Ak for B IndiR heRRd kg
zeolites as thgydRped #9ZSM-5 or mordenite) essentially all of the waxy material is

converted to undesirable gas and naphtha. However, the unitized catalyst

produces a more balanced product slate with more valuable distillates being

produced as opposed to all gas and naphtha production.

In addition, data was obtained from Catalysts D and E, each
prepared using medium pore sized (i.e., 10-ring) zeolites as the dewaxing
component of the unitized mixed powder pellet catalyst, combined with the same

amorphous silica-alumina component as in the previous preparations.

Catalyst preparations:

Catalyst D (Unitized Mixed Powder Pellet; Not of this Invention);

In the present example a catalyst was prepared using an amorphous
silica-alumina which contains 13% by weight alumina as the isomerization
component and zeolite Theta-1 (TON) as the dewaxing component. The two
materials were ground to very small particles and an alumina binder was added
in the amount of 20% by weight. The mixture was thoroughly mixed by mulling
and extrudates were prepared. Palladium (0.30 wt.%) was then deposited on the



conponent of the unitized mixed powder pellet catalyst, conbined with the -
sane anor phous silica-alum na conponent as in the previous preparations.

Cat al yst pr | QNS Catalyst D (Unitized M xed Powder P : of

this I nvent ﬁ%h;:?@%d@ﬁ In the present exanple a cat g%%@gh
prepared using an anorphous silica-alum na which contains 13% by wei ght
alumna as the isonerization conponent and zeblite Theta-1 (TON) as the

dewaxi ng conmponent. The two materials were ground to very small particles

and an al um na bi nder was added in the amount of 20% by wei ght. The m xture
was thoroughly dhinifiaeddu baﬂaﬂqﬁﬁ@ﬁﬂt%&% teSHfqResS PiGito Nalatidh' i

(0.30 wt.9% was then deposited on t

-17-  extrudatestalyst was etushedand sized o 4413 Smeste€Eylegchni ques. Prior to

eval uation the catal yst was crushed and sized to 14/35 nesh (Tyler).

Catal yst E (Unitized M xed Powder Pellet Catalyst: Not of this Invention):
Catal yst E was Rrepa sj.ng, o ar phous §i |l J U nagswhi ) Qi ns
13% by wei ght akeHHR o F $ RS e B :
as the dewaxi ng conponent. Silicalite has an isotypic framework structure
equivalent to ZSM5 (MFl) and is a nediumpore 10-ring zeolite. Silicalite,
however, has a mich hi gheCatalys BAvE propfakell ising h afhorHiiths! sl Shunkilwhich
structures and is therefore rfuch |l ess acidic. The two materials were ground
to contains 13% by weight alumina as the isomerization component and zeolite

silicalite as the dewaxing component. Silicalite has an isotypic framework
structure equivalent to ZSM-5 (MFI) and is 2 medium pore 10-ring zeolite.
Silicalite, however, has a much higher Si0;:A1,0; ratio than typical ZSM-5
structures and is therefore much less acidic. The two materials were ground to
very small particles and an alumina binder was added in the amount of 20% by
weight. The mixture was thoroughly mixed by mulling and the extrudates were
prepared. Palladium (0.30 wt.%) was then deposited on the extrudates using
standard incipient wetness techniques. Prior to evaluation the catalyst was
crushed and sized to 14/35 mesh (Tyler).

Hydroconversion runs were conducted with both Catalysts D and E
with the same feed, at conditions identical to those described in Tables 1 and 2,

respectively.

The results of the runs made with Catalysts D and E, respectively,

are given in Tables 5 and 6, respectively.



very small particles and an al um na bi nder was added in the anount of 20%
by weight. The m xture was thoroughly m xed by mulling and the extrudates
were prepared. Palladium (0.30 wt% was then deposited on the extrudates
usi ng st and¥P#8BHET pi ent wet ness techniques. Prior to eval uRCTBI$IYPRESS -
catal yst was crushed and sized to 14/35 nmesh (Tyler).

Hydroconversion runs were conducted with botjy Catalysts D and E with the
sanme feed, at conditions identical to those described in Tables 1 and 2,

respectively. The results of the runs made with Catal ysts D
and E, respectg lvsen in Tahles.Seand 8 oS 0echiiol
- 18- TABl: RESULTS FROM UNI TI ZED M XED
POWDER PELLET |CAT, -
(CATALYST D) eac@éﬁéﬁp@m@m IZED M GWDERPRLLET é%jgm ST sy0
560 7000F+ Corjversion, wt.% USING ZEQIITE THEFA-9ATON)k. 38  44. 19
Yields, wt.% q[err] -(err] (CATALYSTDY4 2.39 2.37
1.98 Cs -320[€rr[F 20. 15182 ZHS. 02 12,18
320- 500 er r ] F | Reactor Temperature, °F 2180 19981 | 38016 | 570 61| 560
2001 Z??][ e 1P 1 7000F+ Conversion, wt.% 59 o9 7038 [33:4P |43872] 4419
PROPERTI ES OF {7 Qyeyy | F LUBE FRACTI ON Hour Poi nt, [err]C
-48 -44 ?Qﬂ(?gl 2L —24
Ci-Cy 3.54 2.39 2.37 1.98
Cs - 320°F 20.94 15.82 13.02 12,18
320-500°F 21.80 17.31 12.16 12.61
500-700°F 24.60 23.38 20.08 18.72
700°F+ 29.12 41.10 52.37 54.51
PROPERTIES OF 700-950°F LUBE FRACTION
Pour Point, °C -48 -44 -37 -24
Kinematic Viscosity at 40°C, ¢St 14.87 14.41 14.95 15.64
Kinematic Viscosity at 100°C, cSt. 3.52 3.44 3.57 3.71
Viscosity Index 117 115 123 126




Kinematic Viscosity at 40[err]C, cSt
Kinematic Viscosity at 100[err]
Viscosity \p8S¥soesr
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These data show that the unitized mixed powder catalyst prepared
with the amorphous silica-alumina isomerization component and zeolite Theta-1
(TON) is very effective at reducing the pour point of the lubes. The catalyst pre-
pared with the silicalite, however, is not nearly as effective. The advantage of
the small pore 8-ring zeolites over the medium sized 10-ring zeolites, particu-
larly TON, is in the selectivity of the catalysts. This is clearly exemplified in
Table 7 which shows the product distribution for the three catalysts at approxi-
mately the same 700°F+ conversion or lube yield. It is further exemplified in
Table 8 which shows the product distribution for the three catalysts at approxi-
mately the same pour point of about -24 which is typical of lubricant base stocks

in this viscosity range. In both cases the unitized mixed powder catalyst
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unitized m xed powder catal yst
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prepared with the small
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pore 8-ring zeolite (i.e

It

produced significantly | ess undesirable gas and napht ha.

TABLE 7

Tabl e 7 which shows the product distribution for the three catal ysts at

mately the sane 7000F+ conversion or |ube yield.

Tabl e 8 which shows the product distribution for the three
mately the same pour point of about - 2HCTHPPS$8E -

In both cases the

is further

Li nde Type A

CONSTANT CO\N%%\%W@% EQ’%\&% f%ﬁpo’n ﬁt"xﬁeﬂlﬂ?&‘c% pe A

Theta- 1 (LTA) (TON)
(VELS SiphifRhhfl§ less undesxr?béa gas %c% n%Bhtha. (Catalyst b (Catalyst
E) 700[err]F+ Conversion, w.% 49.42 46. 38 48. 96
Yields, w.% Clolll (4 3_45
Clerr] - 320[er{]F 10. 08 13, 02 14. 06
320-500[err]F . 500-700 err]
17,76 to sompAkaBn orTIEES Bmmﬁ@ A&s
52.37 9.84 CONSTANT CO VE ION OR LUBEA
Dewaxing Component Linde Type A Theta-1 Silicalite
(LTA) (TON) (MF1)
(Catalyst A) (Catalyst D) | (Catalyst E)
700°F+ Conversion, wt.% | 49.42 46.38 48.96
Yields, wt.%
Ci-Cs4 1.74 2.37 3.45
Cs - 320°F 10.08 13.02 14.06
320-500°F 21.03 12.16 13.23
500-700°F 17.76 20.08 19.41
700°F+ (Lube Yield) 49.40 52.37 49.84
TABLE 8
COMPARISON OF UNITIZED MIXED POWDER CATALYSTS AT
CONSTANT POUR POINT
Dewaxing Component Linde Type A Theta-1 Silicalite
(LTA) (TON) (MF1)
(Catalyst A) (Catalyst D) | (CatalystE)
Pour Point -25 -24 -22
Yields, wt.%
Ci-Cs 1.74 1.98 3.45
Cs - 320°F 10.08 12.18 17.50
320-500°F 21.03 12.61 15.89
500-700°F 17.76 18.72 21,95
700°F+ (Lube Yield) 49.40 54.51 41.21




COMPARI SON OF UNI TI ZED M XED POANDER CATALYSTS AT

CONSTANT POUR PO NT Dewaxi ng Conponent Li nde Type A Theta-1
Silicalite (LTA) (T (MF1)
(Cat al yst. WO98/504%%at al yst D) (Catalyst E) Pour Point Mcrssamssss’ 25
-24 -22 Yields, wt.% (err] - (err] 1.74
1.98 3.45 GCs - 320[err]F -210. 08 12.18

17.50 320-500[err] 21.03 12. 61 15. 89
500-700[err]F 17.76 18. 72 21.95 700[err] F+
(Lube Yi el d) 49. 40 54.51 41.21

-21- It is apparent that various nodifications and
changes can be made wi thout departing the spirit and scope of the

i nventi on. It is apparent that various modifications and changes can bemads

without departing the spirit and scope of the invention.
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1. In a process for the preparation of a unitized m xed powder pell et
catal yst conprised of a powdered nol ecul ar sieve dewaxi ng conponent, a
powder ed i sonerization conponent, and a dehydrogenati on conponent
conpressed WO MBBodsTsai d catal yst which is useful for the coREIfEPYPReES
upgradi ng of a waxy, paraffinic hydrocarbon, t he powder ed
mol ecul ar si eve dewaxi ng conponent conprises,a small pore nol ecul ar sieve
wherein the pore windows are forned by 8 oxi@e atoms which formthe
limting edge of the pore wi ndow, each of the oxide atons constituting one
of the four oxide atons of a tetrahedrally coordinated cluster around a
silicon or al uGLAIMS: anework ion, or atom each oxide ion is coordinated
to two franework ions in these structures, and the pore size of the sieve

ranges between about 6.3A and 2. 3A 2. The process of claim
1 wherein the pore size of C ' \éﬁiﬂ’%‘{@” PdRAREN bowABPES
bet ween about 5. 1A and g'. A%hfpm&ss fblr?ﬂeﬁe?) . e g@gggss o?d]@l aiml

wherein the m)?é'ﬂtft!c%fal?ét%‘éﬁxﬁ%}éﬁ?@f%@cﬁﬂ@e@ﬁiﬁlemﬂaxsﬁbwdadwﬁng wohiponentyap
consisting of zeolites, tectosilicates, tetrahedral alum nophosphates and
tetrahedral si powderedrisomptizativre¢aspgridiBCad a dehydrogenation comppnenhe process
of claim1 wherein the catalyst is conprised of

. from about 2 pergent to
about 80 per cepempressebtofaracsaid catglyst whichusyssil {955%0?%?{?{31 #2% r om about

20 percent to about,. 75 percent ofﬁlnﬁce;hiyalgrreri zation conponent, based on

the total wei gRPSing of 2 Waxy, par: ocarbon,
0 Y AR

the improvement wherein

the powdered molecular sieve dewaxing component comprises a
small pore molecular sieve wherein the pore windows are formed by 8 oxide
atoms which form the limiting edge of the pore window, each of the oxide atoms
constituting one of the four oxide atoms of a tetrahedrally coordinated cluster
around a silicon or aluminum framework ion, or atom, each oxide ion is
coordinated to two framework ions in these structures, and the pore size of the

sieve ranges between about 6.3A and 2.3A.

2. The process of claim 1 wherein the pore size of the molecular

sieve dewaxing component ranges between about 5. 1A and 3.4A.

3. The process of claim 1 wherein the molecular sieve dewaxing
component is selected from the group consisting of zeolites, tectosilicates,

tetrahedral aluminophosphates and tetrahedral silicaluminophosphates (SAPOs).

4. The process of claim 1 wherein the catalyst is comprised of
from about 2 percent to about 80 percent of the molecular sieve dewaxing
component, and from about 20 percent to about 75 percent of the isomerization

component, based on the total weight of the catalyst.



- 23 - 5. The process ‘of claim1 wherein the catalyst
additionally contains a binder. 6. The process of claim1l
wherei'n the t is conprised of fromabout 2 percent to

percent of" P@%#@cul ar sieve dewaxi ng conmponent, from abou?gggg%éoggsgnt to
about 75 percent of the isonerization conponent, and from about 5 percent
to about 50 percent of a binder, based on thejstotal weight of the catalyst.

7. The process of claiml wherein the isonerization conponent conprises an
anor ph_Qus_,am d materi al . 8. The process of claim1 wherein

thei mll‘lmﬁﬂl onponent is conprised of a Goup VIB, Goup VIIB, or
k net al s. 9. A catalyst conposition

G ou‘

usel T Tor ' Corver ! o g pRCalorpidh, Sl AL UGRUBAEY 3 >

clainms 1 througbnfains a binder. 10. A process for the conversion of a
waxy, paraffinic hydro- carbon feed to upgraded hydrocarbon products by
contact, at hydrocarbon conversion conditions with a catalyst formed in

accordance with any of clai %‘l 1 throu
e process o clalm 1 wherein the catalyst is comprised of

from about 2 percent to about 80 percent of the molecular sieve dewaxing
component, from about 20 percent to about 75 percent of the isomerization
component, and from about 5 percent to about 50 percent of a binder, based on
the total weight of the catalyst. '

7. The process of claim 1 wherein the isomerization component

comprises an amorphous acid material.

8. The process of claim 1 wherein the dehydrogenation
component is comprised of a Group VIB, Group VIIB, or Group VIII metal, or
metals,

9. A catalyst composition useful for the conversion and upgrading
of a waxy, paraffinic hydrocarbon, at hydrocarbon conversion conditions,

formed in accordance with any of claims 1 through 8.

10. A process for the conversion of a waxy, paraffinic hydro-
carbon feed to upgraded hydrocarbon products by contact, at hydrocarbon
conversion conditions, with a catalyst formed in accordance with any of claims 1
through 8. |



