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. An imp_mve? process is provided for adding a hydrogenation component to a non-zeolitic molecular sieve catalytic particulate with
minimal loss in micropore volume for improved catalytic performance. The process includes adding an active source of the hydrogenation
component dissolved in a non-aqueous solvent.




I nternmedi ate pore nol ecul ar sieve dewaxi ng catal yst by ion exchanging a
cat al yst support with 0.5 wt% pal | adi um or platinumfrom an aqueous
sol ution of Pd(NH3) 4(NCG3) 2 or Pt (NH3)4(N03)2. U. S. Patent No.

5, 246, 566 te‘ggtge,%,g;idl ng a Pt 30 pronoter to SAPO 11 boungcwkdyossyo

Cat apal by inpregnating the extrudates with 0.5% Pt as

Pt (N03)4C12. H20. U. S. Patent No. 5,139,647 teaches inpregnating

extrudates of SAPO- | 1 bddEﬂBﬂDﬁ)KBREDARIHGLMONaZEQMEI%n agueous

sol ution of Pd( NH3) 4( NO3 . ent No. 4,710, 485
teaches growi ng crystals of a@%FGHMF%%ﬁ&&ﬁ%‘Z% nol ecul ar si eve
from an aqueous nedi um contai ning a water sol uble conmpound of a 5 G oup
VIIl metal. Thus, the Goup VIII rretal |s occl uded wi thin the pores of the
mol ecul ar si eve by i ncor por aBAKGROUND OF JHEINVENFION: { he desired metal
into the for row ng the
silicoal um5 nophosgggggé%ymaﬁogféﬂ{“gfm?ﬁégw %?@asté:dz;? gﬂbtsqulj%f%gﬁan the
reaction mi xt prepating thy dame. orempedifically, thepresent inventing rtz!mwdraenrpms
resulting pro

materi al s conlaa‘ﬁﬂ%f’ ?ixprpg'e@iné%qomon?rg t‘% gre\wc-?eﬂxpglmopecﬁ ﬁ"ﬂ*ﬁgﬁ‘@@ %lgrdaevel op

new met hods oOko PodRed d igalRinaieyialttaving hlghéﬁﬁbﬁﬁgd‘oﬁedtalridébnaﬂﬁions than
selectivity. The present nethod, directed to non-zeolitic nolecul ar sieve

containing  similagmetsrigls prepargd ugingieanventionglmethadsg i nprovenent over

conventiongl catal ¥4t ol SRRfiGmbREuI té'WER% nt invention is directed i
SUMVARY OROTHE | NVILR M o ar sieve 10 WhicH Lt o%éec't Dfion js directed is 8

i nvention to grystaline matemiehhariog lauthmedmﬂnsoual micrgparows framework o Alrianid B2 a

hydr ogenati on nen S tive st _for.the con of a
hydr ocar bonacé%%ggﬁgﬁvéff o ta{}f‘eg‘ Pﬁ?af’ﬁaé%/c%'ﬁﬁ“’é&ms ?re% g dsgg'p§
invention to ParpelNe. £310,440. Silicon substituted aluminophosphates are disclosed in U.S.

~ Patent No. 4,440,87]1. Metal substituted aluminophosphates are disclosed in U.S.

15 Patent No. 4,853,197. Each of these patents is incorporated herein by references for all
purposes..
Catalysts containing a NZMS frequently contain a hydrogenation component.
U.S. Patent No. 4,440,871 teaches SAPQ catalyst compositions whi cfu contain a
hydrogenation promoter such as platinum, palladium, tungsten and molybdenum. U.S.
20  Patent No. 4,906,351 teaches a hydrodewaking process using a catalyst comprising an
effective amount of at least one NZMS selected from the group consisting of SAPO,
ELAPSO, MeAPOQ, FeAPQ, TiAPO and ELAPO molecular sieves, and containing a
hydrogenation component, which may be selected from the group of hydrogenation
catalysts consisting of one or more metals of Group VIB and Group VIII. U.S. Patent
25  No. 4,906,351 further teaches adding the hydrogenation component to the catalyst.
U.S. Patent No. 5,282,958 provides an example of a method for preparing an
intermediate pore molecular sieve dewaxing catalyst by ion exchanging a catalyst
support with 0.5 wt% palladium or platinum from an aqueous solution of
Pd(NH;)s(NO:3), or Pt(NH1)i(NOs).. U.S. Patent No. 5,246,566 teaches adding a Pt
30 promoter to SAPO-11 bound with 35% Catapal by impregnating the extrudates with
0.5% Pt as Pt(NO3);Cl..H;0. U.S. Patent No. 5,139,647 teaches impregnating
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non-zeolitic nolecul ar sieve, which contains a hydrogenation conmponent,
such that the 20 nol ecul ar sieve retains a high mcropore volune. It is a

further object of the present i nvention to provide a process for
addi ng a hydrogenati on conponent to a non-zeolitic no Ig; leve
containing-dﬁ?gT Pwith little or no reduction in the nicrk%@&ﬁ oﬁﬁﬁne
of the nol ecul ar sieve. Accordingly, a process is provided

for preparing.g.non; 5PehboLIG URhESHthRiatsPhFNAniAR using & ks sofiibAlofr OCeSS

conpri sing cofibi ning non-zeoli1tic nolecular sieve-ctontaining
parti cul at es PAWNHyB(HOfr st m cropore volune with an active source of a

hydr ogenat i on onent oduce non:zeol | 1] '

catal yti-c particul Htig’gﬁa{}sﬁ‘g""g{b’ﬂs teackes GRS c@(% %) ea”@%cﬁ%lﬁtpﬁ\r\?ﬁﬁ%sﬁxiﬁes at

| east about 7QXeefiat $i&velfidnbin djueb@ifédiuni @bitaRing a water soluble compbimdofaepar at e
enbodi ment, the present invention is directed to adgroqess for

{ ; Q
preparing & nGroupclll metsl. nBuscie Sron Wik mets] igopeludedwithin Wﬁ&ﬁzéﬁmrl si ng
contacting oleculgpﬁé-ﬁe%fn{:&rﬁrgﬁmafﬁ wa&rr-saxhﬁ\\é@ane ha ldided rkal IntGipeat es,
having a fi rst m Ccropore ‘vol uhe, wth a solution containing an
active sour ceforhirgrsoluyion ofjthe mtdlemnlac siepmandithendgrowuig\thelsiligpaluminophosphate
-2- a.non- a ous.solvent and renpvi ' all of
t he non- aqueoMolecHpr sigie %sgaiseby s“bjefté%tgf e 'Hﬂ‘g'“? gghygayﬁﬁ%@ggﬁ%ﬂhét’e nt to
produce non- zgey ddhy@ratiiy fhe'ésaltingippoticgat al ytic particul ates having a
second m cropore volunme which is at |east about 70%of fhe first .

m cr opor elQol ume. With the cost of preparing|satalytis magenialscontipualiy,increasing, itiis,yitally

prepared by Cmrﬁb@_@e\ragghé\?%eitﬁddg of prepariig BalsB TorSirpYcvelaétivitg afi®l I i X

material to form containing particulates and contacting the

NZMB- cont ai ni seleqpizity.i The priesent x_xjetlhd,_adireatyd iweorz»wxhpemecnl@r $IRvESONIBIING

hydrogenat | Oncgt%gnp§g$idgsoan§u%n%%% ir'rlgro%etrﬂ(e)n -o&graé:c}nlvé/n ional lc\a{t%@gt'-preparation
methods.

15 UMMARY OF THE INVENTION

It is one object of the present invention to prepare a non-zeolitic molecular sieve,
containing a hydrogenation component, as an active catalyst for the conversion of a
hydrocarbonaceous feedstock. It is a further object of the present invention to prepare a
non-zeolitic molecular sieve, which contains a hydrogenation component, such that the
20  molecular sieve retains a high micropore volume. It is a further object of the present
invention to provide a process for adding a hydrogenation component to a non-zeolitic
molecular sieve-containing catalyst with little or no reduction in the micropore volume
of the molecular sieve.
Accordingly, a process is provided for preparing a non-zeolitic molecular sieve
25  catalyst, said process comprising combining non-zeolitic molecular sieve-containing
particulates having a first micropore volume with an active source of a hydrogenation
component to produce non-zeolitic molecular sieve catalytic particulates having a
second micropore volume which is at least about 70% of the first micropore volume.
In a separate embodiment, the present invention is directed to a process for
30 preparing a non-zeolitic molecular sieve catalyst, said process comprising contacting
non-zeolitic molecular sieve-containing particulates, having a first micropore volume,

with a solution containing an active source of an hydrogenation component dissolved in
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Further to the invention are catalytic particulates conprising a
non-zeolitic 10 nol ecul ar sieve and a hydrogenati on conponent, the
catal ytic particul ates having a m cropore vol unme of greater than 45
mcroliters Regoteeke Preferably in the range of 50 t o p&RAUS97/00877
mcroliters per gramof catalytic particulates. As used herein, mcropore
vol une relates to the volunme contained within pores having an
effective di anehen-apfeostxpimentnd removingysubstantiallyall of the niop-agueous seivent@t dict ur e

of the catalytic particulates. 15. . A . I :
present invent ?emef%“fsa';‘le ’Sﬁ"Fﬁgﬁ‘%ﬁPﬁoﬁ"iPs’?%“ﬁegg E%%@%‘??E OIJCQ&H}'te ﬁ%‘f%l‘cng
noNn- aqueous  SOopbaHitlates KivingubeaGid MitioporeouME W hic!s isfao teagrabatr 107 of whe first
zeolitic nol ecul ar sieves-containing catalytic particulates significantly

i ncreases the microporg ¥lume+ i ¢ performance of the particul ates when used,
for exanpleg in the | Qs ion i [ [ lomblffpta AdrR£detitic 20

DoTA L B0 DESCRI P CRPEER 16 fiention is o caulpi iﬁé";ﬂkﬂl(”)oycalon, the present

i nventi on, cat siolecilar siewetwithua mateis matarist tosform NEZM$-eontaipingpgticulates andp| ecul ar

' d.a.h i on. : ‘
Compr i Si ng. ton PRI HORES PR H AT e v s B R0 Rarore TR | o

with a 25  noRydogeelicn cofipdhént Bombinedinanionveactivessteendf the hydrogenation
conponent . -zeolitic nolecul ar. sieves are m cr(r)zggrous

Non
conposi tions that aFwthestqibgmvention are catalyticipasticHiyiesepmmrising OB Y have
el ectroval got | ynoltRUkf Sbvelahd TRYSoESatiiEEorthpoRent, the cataljik @Bkticliates havifsla 743.
Non-zeolitic nol ecular sieves”include al um nophosphates . (A1PO4) as
descri bed in Unsropure splumplof sueaten than 48 miespliterscrer arama ppsaiksaly in b8 rangapty0 30
met al | oal um noph hat e AP n 0 S ' .
al um nophospha?oeg‘%om'c}oef&(‘&veilgfﬁ% °§7Z¥§¥‘iﬂ’ a u%ﬂrﬁ%spﬁ%:l}ﬁh%ﬁ%gﬂbﬁ“&?ﬂoﬁ voshlmé%es
that nmay be usedlatks @2he volume tardained within pores hivihgy/ st effeative dimseter dfatioutr20U. S.

Pat ent Nos. 4,5Q0, 651: 4, 5%7, 029; . .
-3- microns or less in the pore structure of the catalytic particulates.
15 Among other factors, the present invention is based on the surprising discovery

that using non-aqueous solutions of hydrogenation components for preparing non-
zeolitic molecular sieves-containing catalytic particulates significantly increases the
catalytic performance of the particulates when used, for example, in the dewaxing of
lubricating oil base stocks.
20
DETAILED DESCRIPTION OF THE INVENTION
In the present invention, catalytic particulates comprising a non-zeolitic
molecular sieve (NZMS) and a hydrogenation component are prepared by a method
comprising contacting non-zeolitic molecular sieve-containing particulates with a
"25  nonm-aqueous solution of an active source of the hydrogenation component.
Non-zeolitic molecular sieves are microporous compositions that are formed
from AlO; and PO, tétrahedra and have electrovalently neutral frameworks. See U.S.
Patent No. 4,861,743. Non-zeolitic molecular sieves include aluminophosphates
(AIPO,) as described in U.S. Patent No. 4,310,440, silicoaluminophosphates (SAPO),
30  metalloaluminophosphates (MeAPQ), and nonmetal substituted aluminophosphates
(EIAPO). Metalloaluminophosphate molecular sieves that may be useful as
isomerization catalysts are described in U.S. Patent Nos. 4,500,651; 4,567,029;
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4,544, 143; and 4, 686, 093. Nonnetal substituted al um nophosphates are

described in U.S. Patent No. 4,973,785. The nethod of the present
invention is particularly useful in preparing catal ytic particul ates
containing at |l east one of the internediate pore nmol ecul ar si eves

SAPO-1°1, SAMUf%Ind SAPO 41. U.S. Patent No. 4,440,871 FCTHRYMThes
SAPO s general |y and SAPO 11, SAPO-3 1, and SAPO4 1 specifically. The

most  pr ef er r e@'s&d‘f;ﬁf AR, 84 0930 NormiekaPsbRfitutédy dnﬂréﬁ%sﬁ{af‘eﬁﬁfktdeh&iﬁ‘é@id on is

SM 3 whi ¢ as$ a crystalline structure I'ng Wt at of the
SAPO- 1 1 rml gSuPaentNe wed73,780e The methog pé;harpaﬂseMmmﬁmﬁt\is Panginglaily ssefubimue
characteristics are 3,424 and

e bes, TR R e nRinigs e I BB the ioterp e P aar nor at ed

10 herein byok&fl#sRREESARD-13| $APIDU3I@Qﬁ&SAPO-41 US. Patenm&ufuadsmor form ng
a non-zeolitic nolecular sieves may b und, for

Rt om N | desorben SAPOS gengalivors SARG-H, woms g SAPERA Fimecifivalll Ther o of
Wi € are | nCRLQRALAd ErRI Y SAPLRBE e G FEON k1 GigRls Al oves

are general l'y synt hesi zed cr yst | zation froma
reaction m xthasa cqetuﬂmeslmrguneé‘dlmg wn@mifhat oﬁhelSAB@-tifmalleudarrﬂmps phesphor us,

tional | ther tha h
DT P 5P S T il ek e den e S B =pher 1

Al 02 and PO2 4043 84 ah0 4, 138568 THERNEreQisR3ure of 848l oRthesdpASR M sSncofptfated
reaction nmixture is pl aced in a seal ed pressure vessel and heated,

pr ef er abl 1P unkeggin by referenca forpll ROROSSH essure at a tenperature of at | east
about 1 00[err]C. ’Mﬁﬂgds%tefo% lhoRSEYRR T ﬁ%{ular;rg%% le dfozi{é{@xélc

until crystals of t nmol ecul ar sieve pro are o t |ne usua
for a period loﬁlﬁrlbmnzNosLﬁﬂﬂtail%m auxH 873, &%&%ﬁnhrezthsdosnresbé crystal S
may be isolate

T ren” n t ffletpre ineofREE ROGR o) drtedR' NondARutmeiBeuidt sitikes ard generayl "

material s of guhesizedbyhgdiothersl eiystatitatth ffodih reaeon/Wikeurt BSmprising resdtivet i on
m xture cont ai mgegf urces of the nol ecul ar sieve is processed at
condi ti on® 25sources ek alumispm, phosphomse eptionaliyenscor srore glements.qtherdhan,hi ch nay be

present in thﬁurﬁﬁ@tﬁfah@Ph&bﬁérﬁﬁﬁ which are gme &manﬁg%«laxs metgd%daf the

particles have a dianeter. of |ess 0O mcrons. t hods are
di scl osed i n @oglinatign avith A, aml mﬂlmandpneoemprercsgmr@@mbumasmwﬁheh i's

I ncor por at ed ll}g tﬁh Qrz%re :?Lﬁ{:gﬂﬁg seallérgiﬂnqe @r@%&lélean? TR %ﬁblg Nfider

non-zeolitic stall'rzed ense gel

conpri sing aciuro@n&mmmeaf atdﬁ@ermlreo‘ilitaéassabbueloow and\pleforgblypbdtweenngent
and sufficient water m t he dense gel into partlcl es. Such

net hods 4% d}@cco’é‘éc?spw U"S‘l ciysials qf thegnolesulay siewsgrodyct arecbtained. wsually osur e

of which IS fora period of from 2 hours to 2 weeks. After crystallization the crystals may be isolated

and washed with water and dried in air. While not required in the present process, it has
been found that catalytic materials of superior performance may be realized when the
reaction mixture containing sources of the molecular sieve is processed at conditions

25  sufficient to reduce the size of any particles which may be present in the reaction mixture
such that 80% by weight of the particles have a diameter of less than 80 microns. Such
methods are disclosed in U.S. Patent No. 5,208,005, the entire disclosure of which is
incorporated herein by reference. In a separate embodiment, the non-zeolitic molecular
sieve may be crystallized in a dense gel comprising active sources of the molecular sieve,

30  atemplating agent and sufficient water to form the dense gel into particles. Such
methods are disclosed in U.S. Patent No. 5,514,362, the entire disclosure of which is

incorporated herein by reference.



I ncor porated herein by reference.

- 4- The NZMs-contai ning particul ates may be
prepared having a wide variety of physi cal forms. Generally speaking,
the particul ay8975¢8 be in the formof a powder, a gr apeteseos 2

mol ded product, such as extrudate having a particle size sufficient to pass
through a 2-nmesh (Tyler) screen and be retained on a 40-nesh (Tyler)
screen. In cases 5The WZMS:cdrtaining patiallates saybepreparebhaying,a wide Wariesy ofy
extrusion with a binder, fhe | ecul ar . ,sieve can,be extruded, before
drying, or, drP ‘cﬁﬁgﬁﬁ?t' ef{ﬁ?di"?ag'd'gaﬁa p?'ﬁ'&ﬂatéifmé'ﬂ?he%mo apowder,a ')
the preparati Ograffile! bt MEKed fRULd] SuchBd Snildate halify & p@ticle sizékulfisied to e NZVS

may be conposited with porous matrix naterials and m xtures of matrix
materials, sucHrougha2-mesh(Tylerhscreenand heretainad-0n a,40-mesh(dylen) screen. In cases

Silica-al ung naypsielh & AolRURCSIVR is PbldbE 3udi & tkftusict WIFRbindd, the hididettar
silica-beryllia, silica-titania, titania-zirConia, as well as ternary _
conposi ti ons ssieve can be extrsdediteforadryingnom dricchar pastjally idtiedandahendxtraded. t ani a,
silica-alum na-magngsia and silica- .magnesi a-.zi rconi t t he
NZMB- cont ai ni ng par I CaPIPARHONPY e non-2eqlie Hplecula” ifveiag 8 cardlyss the M3 3
matri x materi ajay 8é eoraP@s‘ued watH porous Ak itefid$ardemikfurdsitf nfatixitbrids, sege! .
Conmpositing the ¢rystallites with an iporganic oxide matrix or, binder can
be achi eved by3isilica, glyming, titania, rRagagsisyslici-aiuaina, flicamesnesia siicyrzirconia, siiea- o o

intimatelyadmpeed dfidalbelyifa, sifica-titafd¥) tﬂﬁniﬂgi’ré nia, B @aPz{s%QFnar‘lQ’%Hnﬁo 'ﬁk?ns's?éht er
Is in a hydrous state (for exanple, as a hydrous sal't, hydrogel, wet
gel at i nous pr ees giidasaheninathdria, silicirahavingtitan, silica-alomiba-nagnesiasind kibeazof ) .

A conveni ent o r r ' rous. nono _or, pl ug.al oxi de | ...or
cogel wusing an”%@? eq'a‘%rc?ég%'ug ?é)o ﬁ'f ?qc#r%x gﬁ‘cg‘;{mggﬁtp mb“rcu] St téﬁ}‘éa'g R ’%g s'e’ Br
exanpl e al um namiradnatfigimareriald are preferredit The marmixean beinhhekony ofl@ coget.bonat e

SR TL T R R R T A
15  any suitable known method wherein the crystallites are intimately admixed with the
oxide matrix precursor while the latter is in a hydrous state (for example, as a hydrous
salt, hydrogel, wet gelatinous precipitate, or in a dried state, or combinations thereof).
A convenient method is to prepare a hydrous mono or plural oxide gel or cogel using an
aqueous solution of a salt or mixture of salts (for example aluminum and sodium
20 silicate). Ammonium hydroxide carbonate (or a similar base) is added to the solution in
an amount sufficient to precipitate the oxides in hydrous form. Then, the precipitate is
washed to remove most of any water soluble salts and thoroughly admixed with the
crystallites. Water or a lubricating agent can be added in an amount sufficient to
facilitate shaping of the mix (as by extrusion). Depending on the application, the
25 quantity of water in the particulates can vary over a wide range. The particulate can be
up to 100% non-zeolitic molecular sieve. Particulates containing at least one non-
zeolitic molecular sieve composited with a matrix material will generally contain from
about 1 % to about 99% by weight of the non-zeolitic molecular sieves. The preferred
particulates will contain from about 45% to about 95% by weight of the non-zeolitic
30 molecular sieve. More preferred are particulates containing from about 75% to about

90% by weight of the non-zeolitic molecular sieves.



washed to renove nost of any water soluble salts and thoroughly adm xed
with the crystallites. Water or a lubricating agent can be added in
an amount sufficient to - facilitate shaping of the mx (as by
extrusion).“]aeg;} LNhg on the application, the 25 gquantity_of water in the
particul at es caﬁ%gry over a wide range. The particul ate caRCHUS700877 | o
1 00% non-zeolitic nolecular sieve. Particul ates containing at |east one

non- zeol i t iThe ERbyANEsRE] NZRISInARENIMS-e6ntiinin panizﬁfa_{éséoﬂ%?wh% wi |l
generally contain from about 1 %to about 99% by weight of the

non- zeol i ti c itfdntEasTrstalling pesgesystemiqp legstame foraniof a templagegrployrddn és foxination.
contain from 0 : 9 ' . non-.zeolific 30

nol ecul ar si e%%mﬁgﬂgbgk Zérjirgg .o;?‘?ceél %é?%ﬁéu at"ce)‘épé%ﬁ’%°a?‘§¥'§§°’?5Pdt5m%85%ut 75%
to about perrgiGg) tmt adeaghuonef ofthetempiate s présehttis AhArge balancing vation.

The as-sypthesi ze VB i,n the NZMS-cont aj nin art|culates contains wthin
its int rag r y?eé’ﬂaﬁ%g%ﬁ?f?@a%%?&lﬁr&? 19 mg¥s ﬁ%av&%t § intragrysianing porgnpl oyed
in its formatsydem of the sievéRitEmay be/sendoed bripbaltfealntent pRRbRCcRas BPECi €S, but
it is possible, steric considerations permtting, that at 1east sone

of the tenpl &alsining the NEM at4emperatheas pf betweam aboug 26000, end to dhout THHEr sidsy t he

tenplate is I ough the intracrystalline pore

syst em of thgggeg@gg?ﬁg&ﬁg&%ggkélgﬁo%gg%Vyog"%osgmeﬁnléeétpﬁgﬁfeaﬁpgﬁ ggg:lfe)sss uch as
by cal domvemgvdl lo€atNEd¥Epart of thepenpliter B5sorhe QaNGRE thelopsstof 2RONEIS] C. and
t o about 500%@{5%1% SIO as .to ther II%/ d?grad‘g the tenplate or by
enpl oyi nd’so iently lacge ?rﬁ?&f‘ﬁé"ﬁ?sl’ﬁf'dgég% emplate, apd, aceqrdipgly) complete or east
part of the taARl RiRvallthersH¥an bo3

sufficientl ytplgar ge tga'rgerrm' t tr an%cgg@?&g‘?'%?ﬁgﬂfﬁﬁ%@lgéﬁﬁé%%%gg%%& Y,
conpl ete or ascarriedygytiin e cagmefizgplites Vb netmquiredaic isqurpfeireditidt thy template
conventi onal i s.carried out in th ase of
ool i tes. wif bRl dfh B BARYILE BB NAGS befors heTiaEBETSP sffibanel s aaet™
removed fromte the NEMSs After theaerhiibfe Hae besnaembeed) jtds prefened itlan theQMZMISRt | S

g(rjg]?gr ; e(:}st h?ﬁ or%tﬂcgzt Egﬁwfgitif'g‘uit%rwgtgﬁntesggltﬁet l?qurilt? gr \Pa%gp stgt%.rm ved, It _I S
In the present process, not only are catalytic particulates of high catalytic activity
formed, the catalytic particulates also retain a high micropore volume. While not
wanting to be bound by theory, it appears that the high micropore volume retained in the
present catalytic particulates is one of the factors resulting in the surprisingly high
20  catalytic activity of the particulates. In the present process, non-zeolitic molecular
sieve-containing particulates having a first micropore volume are combined with an
active source of at least one hydrogenation component at conditions sufficient to
produce non-zeolitic molecular sieve catalytic particulates having a second micropore
volume wherein the second micopore volume is at least about 70% of the first
25  micropore volume. The preferred non-zeolitic molecular sieve-containing particulates
have a micropore volume (i.e. the first micropore volume) of at least about 50
microliters per gram of particulates, and more preferably in the range from about 50 to
about 100 microliters per gram of particulates. The preferred catalytic particulates have
a micropore volume (i.e. the preferred second micropore volume) of at least about 45,
30 more preferably in the range from about 45 to about 100, and stili more preferably in the
range from about 50 to about 100 microliters per gram of catalytic particulates. The

micropore volume of any particulate which may be prepared as described herein will, of

-6-



15 stored out of contact with water in either the liquid or vapor state.
In the present process, not only are catalytic particulates of high

catalytic activity formed, the catalytic particulates also retain a
hi gh m cr opowe 9s2kssse. Wil e not wanting to be bound PETUSLTNST7 it
appears that the high mcropore volune retained in the pr esent

catalytic particulates is one of the factors resulting in, the surprisingly
high 20  cat sbymse.clenendispmeyhasionthecamount olunelasular sieve presrat By tbe eptichpiSdess,
non-zeolitic nul L e S o Ml Isfell AtiESenlAU! REvedn i1 st
m cr opore vol trj{‘g'r’re‘?21 gtﬁué’?aé%sr%Ptﬁg‘mﬁ:{{‘ﬁcrﬁﬁﬂhﬁhmag%‘tg ?{}% s%otrcegeg? a¥ | east one
hydr ogenat i on consypondingly higheranickioporervelusnef f i ci ent to produce

non-zeolitic nolecylar sieve catalytic.particul ates having.a.se

mcropore vob{@ﬁ@pmé’f’@ﬁ“ﬁ "PH@‘X’J@E 'H'cfiaﬁﬁs%B8F°§?‘5‘6?%%§Te§t“ée_t &?'{e}%g'f of bout
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nol ecul ar si eve-contal ning particul ates have a m cropore volune (i.e.

the first m crstasdsrd ispthermof. forf examplecnittegeains argonphysisorption;onraampleef per gram
of parti cul at . ' : Olai

about 100 m o Paricflts " ThEpBELRLBP adint RO GLAGEY PRAROEIAIN |
particul ates lavin S.J. Greggrandi I8 W Bing, Aalsonption, iSueface Area pndPerosity] Leedwmn d

m cropore volu of at | east abqgut 45, 30 nore preferably in.the range
from about 45 ‘{%2’%{5‘831‘“1'(569" l{fﬁg g‘k‘l? flescripjon %F’&%’P!Qg th‘oﬁ?grh%etermlmng range
from about1050 gofostl AfartBdrifuedcAbdd i pag@eIs-oam of catal ytic particul ates.
.The m cropore vol unme of any particul ate which may be prepared as
descri bed herei n wiThe prefgrred hydrogenation component which is added to the particulates

-6- . . : I '
opesent i n oA BrodR IR GRS Al A AUy 3 RMAE of ove
proportional | yplainum crabkte gioap nwetawehivh intludesrphatinbiiny patiadiemarhodium, ruthenium,

eed horern ¢ ddmdng pigues ekt pird 15 s meel sglegt Mo B roup ' U 2

15 consisting of nickel, molybdenum, cobalt, tungsten, titanium, chromium and mixtures

thereof. Platinum and/or palladium are most preferred. As recognized in the art, the
noble and base metals will not generally be employed in the same catalyst system.
Reference to the catalytically active metal or metals is intended to encompaés such metal
or metals in the elemental state or in some form such as an oxide, sulfide, halide,

20  carboxylate and the like. Active sources of the hydrogenation component include the
salts and complexes containing such metals.

The active source of the hydrogenation component is added to the non-zeolitic
molecular sieve particulates by ion exchange or by impregnation from a non-aqueous
solution containing the active source. The hydrogenation component is present on the

25  catalytic particulates in an amount sufficient to catalyze the hydroconversion of a
reaction stream such as a hydrocarbon stream at hydroconversion conditions. When the
hydrogenation component is a noble metal it is generally present in an amount between
about 0.05% and about 1.5% by weight based on the total weight of the catalytic
particulates including the weight of any binder or matrix material whiéh may be present,

30  although effective amounts outside this range may be employed. The preferred effective
amount of the noble metal hydrdgenation component is between about 0.3% and about

1.2% by weight. When the hydrogenation component is a base métal(s) the effective
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5 about 20 angstrons or smaller. Mcropore volunme may be suitably

determ ned froma standard i sothermof, for exanple, nitrogen or
argon physi sorption on a sanple of particul ates. The procedure for
nmeasuring m grPPMeseoV0l UMe by physisorption is laid o] hsoTesr7 O €99
and K.S. W Sing, Xgasortion. Surface Area and Porosity, Londg%.:r"fd%9

Academ c Press, Inc., 1982. The description of the a-plot nethod for

det er mi ni ng 1CamounowilSgengrally bebetiveen dbant I 0%and abdue d0%bypaight oP hofeldT the

The preferred hydrogenati on,conpongn ich is added. to the riicul ates
according to the B‘Fggéfﬁ'_?'e?sﬁ@éﬁ't*‘FSﬁ'%Fé)'i\’g?egé’Péﬁe rORFE @fgg“o‘@gﬂﬁlﬁ’nsi sting of
at | east one particuldtésahtHOUBR SffectiPOARoUIHRPOsi AR rangddlaybe 'eﬂx?ioﬁ}&ﬁs platinum
pal | adi um rhodium_ruthenrum dridiumand mxtures théreof or at

| east one base met alheselveunttwhicl is usafullie themsespnt pBocessin g nen-reactivsfsolyentiie| |

het oot . Poat (0 s A Seite ahis AP dbonfich CObaPeRIEw el K0Rs o orsrmring, 1

‘art, the the chihigtiopaitidses avedrding toithe preseit igmlﬂmlmy?cfmrceﬁwhwm nI t he
sanme catal yst ,system . Reference to the catalytically active petal or
netals is int apaple.pfadiing an activeisovrse Sfth"' hydrogegiatiopqogiponent in W@‘@Péﬂent al

state or in sQEENZMSTcot&Ring patioulges dith 1ifildl drind Gssobiadell Aiuctidh qftgﬁl@%k@t e

and the like. Active sourcesS of the hydrogenation conponent in e the
salts and conptaluressofabe partieilatgs. Jhe prefested| sglvent is a non-aqueous sPlventa Byinge- sour ce

f the h ' Iy . . - Jdt . I I
o e Y kOB AREAEAEH 2 8RR 4 RSB TE RPN i 4R or
sol ution cont asohvienmgothérehacwateewhioh cantainsTitembnedhangmpaxity amocmspddissolved S

present on the 25 _ catalyt] rticul at.es in .an anpoynt sufficient

ot al yze the HYHiFodbRH o) bt e amoin S Aslyed peed o e o e s than 59,
hydr ocar bon sthémpreferably d¢se SRV 94 ﬁid%ﬂllmsl{:kfe@:my lesRn 0.9%. Solvents which

hydrogenati on conponent "is a noble nmetal it is dgenerally present in an

amount bet weergbsorb onlysmsil ampus of water whenin equilibgugy with figiid wates at¢ usefuk he

total wei gfat t | lc Ul ' l: L ght of
any bi nde?lgor qtn%‘f#ra%gﬁ%?g%%@ t%?rgﬁn{r:g‘gérg@{préﬁa}gezﬂé‘&%gg% 'ag?%g’ﬁt\é\ﬁé gf fective
anount s out si dendehcystorabsort water eilherampdntaad avith Tigaid prasteeor eeaterf-Eantdining
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metal (s) the edxp6siiré water vapor. Both pure solvents and mixtures of solvents are useful in the

practice of the invention, so long as the water content in the solvent is maintained at a

20 lowlevel.

The preferred non-reactive solvent is also chosen to minimize loss of micropore

volume of the catalytic particulates during the drying and activation steps. Solvents with
a normal boiling point of greater than about 40°C are preferred, since the rapid
evaporation rate of lower boiling solvents tends to hinder proper dispersion of the

25 hydrogenation component. A desirable non-reactive solvent is also easily removable
from the catalytic particulates without leaving a residue which will react during a heat
treatment step to form water or leave a carbon deposit on the catalytic particulates.
Thus, it is preferred that the non-aqueous solvent have a boiling point of less than 100°C
to facilitate removal. Alternatively, it is preferred that the non-aqueous solvent, if

30  having a normal boiling point above 100°C, contain minimal oxygen as part of the
solvent molecule, in order to prevent the formation of water during heating steps

following addition of the hydrogenation component. The preferred non-aqueous solvent



anount will generally be between about 1.0% and about 30% by wei ght or nore

of the base netal, expressed as the oxide(s), based on the total
wei ght of the catalytic particul ates, although effective anmounts
out si de t hi sypafeeesgay be enpl oyed. The sol verrCTYUSOT00STS

useful 'in the present process is a non-reactive solvent in 5 which the
active source of the hydrogenatjon conponent IS sui tabIP/ sol ubge %ﬁgr
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i nvention. By

ilingaboyal @01 ., _ S |
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in the present _jinvention. OQher, solvents I ch denonstrate.a ,. tendency
to absorb wat ShIOEfpRcarbgn F&?PQE’PS%WH‘W %sﬂtuwg@wg%pcﬁpmmgoﬁ“&ﬁni ng
at mospher qo arg OM; TF,CIEF Uandilty laMtubelyanaRgylthefeof aNBAlimitithmpigs b0 I educe
their exBosure to water vapor. Both pure solvents and m xtures of

sol vents are gubstityted gaalogs include alleyl berzens. alkybeycloberane Aky! S¥FloRSAENG S t he
wat er content ' ' I.ae 0
The preferred a#(g’]nﬁér}g%ez thlkg stgr?/'éi W ﬁéﬁ%’% gkﬁtmﬁa"%‘ whert wai R tlo at least

SO thosen to mnim ze | oss of
m cropore one vdCHgre CeHls- (hH>-aatd &b+ ¢ particul ates during the drying and

activation steps. Sol.vents w .a nor i 1ing. paint ter
than about 40[err] g‘gﬁeé’rﬁf‘é‘f %’Irtpéar,esgﬂ_tr‘fb"@“‘f%%&?ma'gmgp 'a?ﬁpieég %@'?F ?at e
of |ower Qail iffg nfielop6reivoluhRids cirtadiéd With alidive soutc&Ofd suitable bfdrofenation
hydr ogenati on conponent. A desirable _non-reactive solvent is also easily

renovabl e comppast diseolved dmp pen-ceagtive sobgntt @enerlly1he NAMRGPHENRE  esi due
which will reagl: diifds ek zﬁ]obv@?&o contact tﬁe.rs%ﬁ#igﬁ - saffeRnf Bmé & SQuIbERE with thecave

a carbon deposit on the catalytic particul ates. Thus, it is preferred
t hat the non- sglaionsn sulertormaimize the dispersiongpofihe mtdregenitionscompanent Oofthe r | C

(02111 S gk rel A o R 4 e L
oxygen as 20ar tplftfnuinl¥@d/or palladium being the hydrogenation component, the dispersion of the
hydrogenation component is often greater than 70%, and may be as high as 80% and
‘even 90% where dispersion is determined as the hydrogen/hydrogenation metal atom
ratio as determined by hydrogen chemisorption.
Following addition of the solution containing the hydrogenation component to
25 the molecular sieve-containing particulates, the solvent is removed in a drying step,
followed generally by a calcination/activation step. Conditions for solvent removal are
chosen to achieve high dispersion of the hydrogenation component and to achieve high
micropore volume in the catalytic particulates. Thus, removal temperatures at ambient
pressures are preferably maintained at least about 25°F below the normal boiling point
30  ofthe solvent or solvent mixture, until at least about 25% by volume of the solvent has
been removed from the particulates. In order to maintain high dispersion of the

hydrogenation component on the catalytic particulates, preferred solvents for the present
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sol vent nolecule, in order to prevent the formation of water during heating
st eps foll owi ng addition of the hydrogenation conponent. The

pref €rred non-aqueous sol vent boi | i ng above 100[err]C
conprises gr han 50% nore preferably greater than 603p-Atdormesry Still
nor e pfefergg‘?él%?eyater t han 70% oxygen-free nol ecul es. Be-FrSmncs
Suitable, non-limting exanples of solvents which may be useful in the

pr esent REREE hisve! m:lrhi_si%oﬁfn%r&tni GbdvR ABGUI BUSC SHTB pRdferlisi 2B6\e, 50°0) atgine,
xyl ene and al kyl 5 substituted anal ogs thereof: aliphatic conpounds such

as cycl ohexanwostpyeferaplyrabenes5S°C. It is prefesred tha ehe selvent begpmayed dusingabge
nonane, decang_and. al kyl .subst it ut.ed. | ogs ; . SRy

sol vents suc h&rgglg&egtagﬁg{:ore Wit 81‘..1%&%%,;3 %gegbﬁav%{rb‘éégﬁ%ﬁm UL A o?‘gand gﬁqkyl
substituted agdingghe éddinatioh stepal ogenat ed hydrocarbons such as net hyl ene
chl ori de, chl orof orm carbon tetrachl oyide .and, al kyl supstituted

anal ogs thereof: ahep fatalytic particylates may be degirablysybieqtedto anaqtivating treatment ; ¢ ¢ o

anal 0gs  t her epfrendipid ﬁrﬁ} l}(dn%s%ﬁ‘@ﬁhl?ﬁcaﬁ; active. Suél Heatméntholvey heslingiRd 09s
i ncl ude al kyl benzene, al kyl" cycl ohexane; al kyl cycl opent ane, al kyl
hexane, al ky| drekThatesial atd tepipetatyre inthe appriximategargesf 2607 to h1GOJF. toeffests t o
at | east one of, .CH3-, .C2H5. C3H/- and CAHO-.. . . I.n the
practice of t Fdeast pattial CopyRIsion ﬁl’_%‘he mﬁéﬁ@"@?ﬂf"a‘f ﬁHﬁ%ﬂﬁ"%ﬁ’F QR Is?feeslnﬁayi ng a 15
first m cropopRfenel4Sfecéfthé RvériohSile Bbund ridlecifdr isiéfe 18 Butijécted o tteatititritabl e
hydr ogenat i on conponent dissolved in a non-reactive sal vent.
Gener al | y10t han stmosphepmeantainingfree oxygen, suchj as giraatademperatyre Wikhia the cont act
t he solution Il ' el i i ution, in
order to maxi %ﬁz’%ﬁ#&{g rcgflké pQ’tgr2 g?doisﬁt%ﬂo? ?le' f.+1y r'g;g’gor‘ll\gtq{hr?hggongo%oeurﬁ §tgin t he
parti cul at es. theeaftén ingn esmosphdre ofinpdragen aegiemperagey within thoahoye vangevo e. | n
this way, wth,20 | at i,num, and/ o | adi.um bei ng the, hydrogenati on
corponent , t hEFE §'p18$5§ Pﬂ'ﬂg\d&‘{cﬂg” _"fm&g{"fﬂ?m“ﬁ'&w&x? ﬂ'ﬁe ©&#bonent is often
greater than 70% gRSadiRY shiffcdSr thé BiirgdenstiticdiPonent is usemPoLDférmbiatich
di spersion is determ ned as the hydrogen/ hydrogenati on netal atom
15  will dissolve in the non-reactivé solvent or mixtures of solvents. Both organic and

inorganic compounds of the hydrogenation component, including salts and complexes,

are suitable sources. Chloroplatinic acid is an inorganic source of platinum. A

particularly preferred source of the hydrogenation component is a bis (beta-diketonato)

metal (II) complex, having the general form:

20 R;

wherein R, - R is independently selected from hydrogen, a hydrocarbon having from 1
to 4 carbon atoms, and benzyl, and wherein M is selected from the group consisting of
platinum, palladium, rhodium, ruthenium, iridium, nickel, molybdenum, cobalt, tungsten,
25  titanium and chromium. Non-limiting examples of suitable R groups include -CHs,
-CH,CH,, -CH,CH,CH;, -OH, -OCH;, -OCH,CH;, -OCH,CH,CH,, -CgH;s and -CF;. It

is preferred that M is selected from the group consisting of platinum, paliadium,
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rati o as determ ned by hydrogen chem sorption. Fol | owi ng
addition of the solution containing the hydrogenation conponent to 25 the
mol ecul ar si eve-containing particulates, the solvent is renoved in a drying
st ep, fwblboygesh general ly by a cal cination/activation sREHUSIDEEIYti ons
for solvent renoval are chosen to achi eve high dispersion of the

hydr.ogenati on conponent and to achi eve high 1 .Gropore vol une in the
catal ytic part ﬂ@dn}?’ma aushenfyr and iridigy and marefeeisired '@gtr?&t‘s é‘%ﬁférﬁ"m the group
pressur es are plellAd oladiiha pafidia, WREPM i3 pRtiiure BlEeh b RE: Ry=ae-

nor mal boiling point olvent or solvent mxture, until at |east
about 25% by VR srEHafand Re =Rl dhithdrcamplex is nameseplatinumdiib 3 4peaanedippate

ticul ates. kot ai g, hi. ' ' t
hvar ogenat i on LOARGIRY S REvEsup YRR MEBRM BN B bmvethe | (o) yon s

for the presentorresponding tris form of theh&alcdriplex. a normal boi | i ng poi nt above
about 40[err]C nore preferably above 50£ e‘g‘%q ?’@g) . nost preferably
above 55[err]C. It ASmilagsEaGhyg Whichds alspsulghls IsAs IHOWSa npved during t he
drying step and prior to any calcination step, to avoid the solvent burning
to formwater during the calcination step. 5 The catal ytic
particul ates may be desirably subjgcted to an activaging treatnment to
render the final conposition catal ythgally acti ve, uth treatment invol ves
heating the dried material at a 1A t he approxi mate range
of 250[err]F. to 1 100[err]F. tR; ct )kat I I al conversion of
the metal content to a catalytically Zttr¥e st . In a preferred
aspect of the invention, the boundgbl ecul ar sieve \gsubjected to
treatnment in 10 an at nosphere cont’ai ning free oxygen, such as air, at a

tenperature within triigefore, in REHRCTHRS eABbEmeR T eheQfreseirocesd for pieparingldiitiner r | F.
for fromabout 1/4 hour to 24 hours and thereafter .in an atnosphere of

hydrogen at a ®eqlisiemalesniar fpvefatalticpantisalptes, theBrocess compriseg eqriacting fo-e 45 ¢
partial reqdyct L8R indiEhal seRNihdMiRgpdriduldés, hivi I Brshicropore volume, with a

solution containing an active source of an hydrogenation component, preferably a

platinum and/or palladium-containing component and more preferably platinum (i)
2,4-pentanedionate and/or palladium (ii) 2,4-pentanedionate, dissolved in a non-reactive
solvent, preferably a non-aqueous solvent and more preferably toluene, benzene and/or
15 xylene and removing substantially all of the non-reactive solvent at a temperature and
for a time sufficient to produce catalytic particulates having a second micropore volume
which is at least about 70% and preferably at least about 80% of the first micropore
volume.
The catalytic particulates prepared using the present method can be used ina
20 process for selectively producing middle distillate hydrocarbons by hydrocracking a
hydrocarbonaceous fed wherein at least 90% of the feed has a boiling point above about
600°F. The hydrocracking conditions include reaction temperatures which generally
exceed about 500°F (260°C) and are usually above about 600°F (316°C), preferably
between 600°F (316°C) and 900°F (482°C). Hydrogen addition rates should be at least
25  about 400, and are usually between about 1,000 and about 15,000 standard cubic feet
- per barrel. Reaction pressures exceed 200 psig (13.7 bar) and are usually within the

range of about 500 to about 3000 psig (32.4 to 207 bar). Liquid hourly space velocities
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The active source of the hydrogenation conponent is usefully of a form

whi ch 15 wi |l dissolve in the non-reactive solvent or m xtures of .
sol vents. .Both organi c and i norgani ¢ conpounds of the hydrogenation
conponent, ivweb¥skestd sal ts and conpl exes, are suitabl @c-$RiIsbHRST7

Chloroplatinic acid is an inorganic source of platinum A _ _
particularly preferred source of the hydrogenation conponent is a bis
(bet a- di ket or&HSV's) are lesstbaraabolt 15 heh prferably betwieergatiche0 gand abdut f10 .

R 20 wh ' - | s independently selected from
hydr ogen, a h%qu%Fg%%hgﬁg{ﬁe%kWE}h&% luchas g’fs_d"ﬁ»_ botlingabous ﬁ%f(élrﬁﬁcb@nzyl ,
and wherei n Me fiore 8ie&ivel chbhviitell @@nﬂ&?&&stﬂﬂﬁiﬁaﬁéé r‘FgIQd s having img{)%%? oy

pal I adi um rhodi um ruthénium iridium nickel, ybdenum~ ¢ _
t ungst en, 25 Paintg.ani um and chromum Non-liniting exanples of suitable R

oD oo ot e catalyic piripibtel prepited i Fig priseris progess SHyHisg bEIPEIRBY 11 omn

the group consosdss wodewfax hiydrotarbonacemislfesds. UThe catalytic dewaxing conditions are

-10- dependent in large measure on the feed used and upon the desired pour point.
Generally, the temperature will be between about 200° C. and about 475° C., preferably
between about 250° C. and about 450° C. The pressure is typically between about 200

10 psig and 3000 psig. The liquid space velocity (LHSV) preferably will be from 0.1 to 20
hr'!, preferably between about 0.2 and about 10 hr™. _

Hydrogen is preferably present in the reaction zone during the catalytic dewaxing
process. The hydrogen to feed ratio is typically between about 500 and about 30,000
SCF/bbl (standard cubic feet per barrel), preferably about 1000 to about 20,000

15 SCF/bbl. Generally, hydrogen will be separated from the product and recycled to the
reaction zone.

The dewaxing process may be used to dewax a variety of feedstocks ranging
from relatively light distillate fractions up to high boiling stocks such as whole crude
petroleum, reduced crudes, vacuum tower residua, cycle oils, synthetic crudes (e.g.,

20 shale oils, tars and oils, etc.), gas oils, vacuum gas oils, foot oils, and other heavy oils.
The feedstock of the present process will normally be a C,+ feedstock containing
paraffins, olefins, naphthenes, aromatics, and heterocyclic compounds and with a
substantial proportion of higher molecular weight n-paraffins and slightly branched
paraffins which contribute to the waxy nature of the feedstock. The feedstock will

25 normally boil above about 350° F. since lighter oils will usually be free of significant
quantities of waxy components. However, the process is particularly useful with waxy
distillate stocks such as middle distillate stocks including gas oils, kerosenes, and jet
fuels, lubricating oil stocks, heating oils and other distillation fractions whose pour point
and viscosity need to be maintained within certain specification limits. Lubricating oil

30  stocks will generally boil above 230° C. (450° F.), more usually above 315° C. (600°
F.), more usually above 315° C. (600° F.) Hydroprocessed stocks which include stocks

which have been hydrotreated to lower metals, nitrogen and sulfur levels and/or
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rhodium rutheniumand iridium and nore preferred that Mis selected from
t he group consisting of platinumand palladium Wen Mis platinum and
each of Rlerr] = R2 = R3 = R4 = -CH3, and Rlerr] =[err] = -H, the
complex is n%g,,%b@ti num (ii) 2, 4-pentanedionate ( CAS: pifrbsdInobsrr 7) -
Sone of the li1sted nmetals Mare trivalent, and have the 5 corresponding
tris formof the netal conpl ex. A simlar structure which is
al so suitable Hyﬂrmsacke]i arevasconvenient source of stocks of this kirfitapd @lsoof othendiatiliateci i ¢
enbodi nent of rese proc

nol ecul ar sie °E%¥°’aﬁ“&9F r‘t“ﬂ&??‘ﬁ@ﬁf”&‘f“é?%"ﬁﬁé"tﬂf'g’gg‘é 393’8’%'? Pgrgg'znéoﬂlglg ?eng

non- 10  zeol deWaﬁinE?M%@éé'cﬂﬁ bépravticet Withaitility\ghenahd feed botitaifis organit Aigroged i I St
m cropore vol une, w sol ut I on cont al ni ng an act i ve sourc Of an

hydr ogenat i on emserne?ntam'ﬁs E\‘@F‘é.‘ﬁ-'r)y“ is preferred that-the praani nyyqgen content of the

pal | adi um gont 1BssRER 19 gthy. Pl atinum (ii)
2, 4- pent angdl ofgéﬁaagsng or pa |u%m(y|’| ¥ 2, 4- pﬁﬁ!?anedi onate, dissolved in a
non-reactive Rhelcamlytic pmxeﬁlmeablaybauscdme somenze wady\fesdstogkd The waxy

ferably tol .. b d/ d bst ant.i al |
BT of the norferBEck PURARRY saRfnsEresos ab oLt oh oy more prefsppl Erbqi i
sufficient to Jpeed8ewart Howeler, mgmy?waﬁm&'emﬁ@ aaugma ift, Gefigrallye

vol une which is at | east about 70% and Jpreferably at |east about 80%
of the first rAbeYH#wue0® C., moresugiabove about 10° C., but cvnféwwlassthf)% wax

part 1 ol ates 1 ARALEA T e Ve BRESR e AR S R0l el

process for se ectlve y producln |st| at e hydrocarbon
hydr ocr acki ng c@ntain greatbvyﬁlamtbwbmcpetaﬁknd catborhmoeei mefatably@ater%% abfout he

feed has a boiJ, i nt above about .drogracki n
Condi & o i A BBl Bod arelirabie sreater B St S0ty RyamiE coBhEc s Sbout
S00[err] F (260[ er r |Exemplfy AldRionalLsaitdble fRBEVBr eéewme@@&{eﬁrddtﬁe inderftioR! I ] C)
preferably bet ween 600[err]F (316[err]C) . and 900[err]F (482 err

Hydr ogen addi tingwde waxydistilge stockisush as gasils. Jupricatingnik stosks, sypthetiaeils sys aI ly
bet ween abgut L +RAQ bR PcRPAYOpsiR sytiksiRROFSS poiPhSiydistablefins, foots oils,

synthetic waxes such as normal alphaolefin waxes, slack waxes, deoiled waxes and

microcrystalline waxes. Foots oil is prepared by separating oil from the wax. The
isolated oil is referred to as foots oil. Slack wax can be obtained from either a
hydrocracked lube oil or a solvent refined lube oil. Hydrocracking is preferred because

20  that process can also reduce the nitrogen content to low values. With slack wax derived
from solvent refined oils, deoiling can be used to reduce the nitrogen content.
Optionally, hydrotreating of the slack wax can be carried out to lower the nitrogen
content thereof. Slack waxes possess a very high viscosity index, normally in the range
of from 140 to 200, depending on the oil content and the starting material from which

25  the wax has been prepared. Slack waxes are therefore eminently suitable for the
preparation of lubricating oils having very high viscosity indices, i.e., from about 120 to
180.

The present invention provides a unique lube oil product characterized by its

combination of low pour point and high viscosity index. During dewaxing the pour

30  point of the dewaxed product decreases relative to the pour point of the feed. A pour
point of less than 10°C is desired, and a pour point of less than 0°C is preferred, with a

pour point of less than about -5°C being more preferred. In the present dewaxing
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per barrel. Reaction pressures exceed 200 psig (13.7 bar) and are usually
within the range of about 500 to about 3000 psig (32.4 to 207 bar).
Li quid hourly space velocities

-1 - (LHSV' s) are less than about 15 hr
bet ween aboYO¥72698d about 10 hr'|. The process ena'f:)
f eedst ocks, such as gas oils, boiling above 600[err]F (316[err]C) to

|b$rp mor e dsgloerﬁroge%LXhec\%%? ﬁgew{:'&tm Elaedpiplibd i@y {?tmal . ggrafgﬁwgf@pggv' ng
prepared in tdesvagingsad; infaccmede seen talinccearedurngdhe dtwmg proceps: gt wigepsity)

dewax hydrocar onaceo eed at a

dependent in I“ "r"dg. %%g‘{??‘%‘?@ip?ﬁg&f"géﬁa{figﬁ éﬁ%}y\%g gréijf‘ rgigé sg%

poi nt.. f’%lréa‘l/cr tm%b@msqg pefirRd\WHoweber, Hith me.me ab:mtcaﬁgﬁ{; er r] C.
and about 475[er preferably bet ween, about 250[err] nd about

450[err] @ Mlqsulaé@mfrﬂ@s PEPCES3? BUIRETIQN Tafricating oibip derms £ isqqsity 'fﬂg’fg" T3000
psig. The li ((}ngé, I f 20
hr[err], pref m§€&g§?\éﬁé ﬁ&kloout \2%21%(5'8;@%@? %8‘4?5 ogr Bk HerériZed

Hydr ogen is plsyeé pouzipbint bélewemVG:nmﬂ Ipessimga:stlowras 2637 ¢C. abuiqwug anmevismshy ytic
dewaxi ng pr.ocess. The gro to feed rati gs |s typically between
about 500 and‘“ﬁﬁb‘iﬁ“’%"@ @nd 180, suikgbly gregter taanahout 180 hi ¢ feet per barrel),

preferably about HHfibriQnadiifiictar i ray iRHOR e ushiAY biats 10 peiaRgen
will be separated fromthe product and recCycled to reaction zone.
The dewaxlithg lubteating ommirmcmr@mmhﬂlrmqmyn 61*‘)"#’9@"6%‘9@8:@3 @angi ng
fromrelative | t such
fromrelativ digydrééa%a&?ﬁ&eLAs%&rJe, Biald AR ngits R o MOl R ke e
oil's, synthet( cﬂhlgtdﬁﬂy@&wgcmg e catak,lmldewmhgzomaheshydmtra;d(éctml effstep) (a) gas

oils, vacuum qQot oils d ot her av
91? ﬁ catalytlc partlculates compr%{r]lg a non-zeohti% mc}iecular sieve and a Group VIII

metal, preferably platinum or palladium. In commercial operations, hydrocracking can
15 take place as a single-step in the process, or as a multistep process using initial
denitrification or desulfurization steps, all of which are well known. A typical
hydrocracking proéess using zeolite Y is described, for example, in U.S. Patent No.
5,158,665, the entire disclosure of which is incorporated herein by reference.
The hydrocarbonaceous feeds from which lube oils are made usually contain
20 aromatic compounds as well as normal and branched paraffins of very long chain
lengths. The feeds usually boil in the gas oil range. Preferred feedstocks are vacuum
gas oils with normal boiling ranges in the range of 350° C. to 600° C., and deasphalted
residual oils having normal boiling ranges from about 480° C. to 650° C. Reduced
topped crude oils, shale oils, liquefied coal, coke distillates flash or thermally cracked
25  oils, atmospheric residua, and other heavy oils can also be used. Another embodiment of
this process includes an additional step of stabilizing the dewaxed hydrocrackate by
catalytic hydrofinishing in a mild hydrogenation process. A description of a typical

hydrofinishing process and catalyst is taught in U.S. Patent No. 5,158,665.
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The feedstock of the present process will normally be a (Jerr] feedstock
cont ai ni ng paraffins, olefins, naphthenes, aromatics, and

het er ocycl i ¢ conpounds and with a substantial proportion of higher
mol ecul ar wej@grnggggar af fins and slightly branched parmfrinidasoos ch
contribute to the waxy nature of the feedstock. The feedstock wll 25
normal |y boil above about 350[err] F. since lighter oils will usually be
free of significant guantiti es ofExample Iconponents. However, the

_ _ h
process 115 Part i culgely, paet Wil DN procadurs St SHASS G OpBnED 2

fuel's, lubrical208@08! Thekievdwwas tvRnd Wit 36% CatdpatialGiniialand nfalle idt@ﬂﬁlolihch o
fracti ons whose pour point and vi scosi t){ need to be nmintained within

certain speci fektf@dalt%n hej extrudate pap diiedsd hoss 8 121%0 and selgiards ingin for fbewssat | v
boi | above 23%24’((':] C. (450[err] F.), nore usually above 315[err] C.
(600[ err] , hore usually above 315[err] C (600 F.)

Hydr opr ocessed stocks whi ch include st @smple 2 whi ch have been

hydrotreated to | o nitrogen and ul f | evel s and/ or ,

-12- 'the e dgé PARIGUAES Riegarsd ingRRASIRG h e mPEsgaied BithaRs of
this kind and 5gl&mis &1 %Mmaﬂh 0,597t %as PIONEL)CIZRLOPRAE pBfecilf Mefod0r Ml | y
cont ai n si gni falaiéan? alrlmunts of§évvaxy nq?)sar gNH_;,)%S?HW E : oevvaX| ng
process can bdhey wete therddmadifor 2ihours aty93R%0e 2 hohes at ¢49PCc,and ealoimedinginfors
nitrogen nitr ncontalnlng impurities), it is preferred that the
organi c nllproé‘Qﬁrs@bﬁg‘gﬁt of the feed be |l ess than 50, nore preferably
| ess than 10, ppnw. The catal ytic particul ates nay be used to
I somerize a waxy feedstock. The waxy f eedst ock preferably contains
greater than about 50% wax, nore prefer@@!‘-‘?l-g}eater t han about 90%

I DU 2 Wit A D Y ot
| ess t han 50%toExample 1 was bound with 15% Catapal alumina and made into 1/10 inch extrudate
15 (Catalyst No. Al) and 1/16 inch extrudate (Catalyst No. C1). The extrudates were
contacted with 8.4 ml of a solution of 145 mg platinum pentanedionate (CAS:15 170-5
7-7) in 10 ml toluene, each portion being agitated to ensure an even distribution of
solution on the molecular sieve. The addition rafe of the solution was adjusted to
maintain a temperature of 25°C.-35°C. The impregnated molecular sieve samples were
20  placed in a rotary evaporator and purged with a flow of dry nitrogen at room
temperature. They were then tumbled as the temperature was slowly increased to 60°C.
After the extrudates appeared dry, they were transferred to a large ceramic evaporating
dish and placed in a programmable oven equipped with a gas inlet. The extrudates were
then heated to 200°C. and held at that temperature for 8 hours, while the oven was
ﬁS purged with nitrogen. They were then cooled in the nitrogen flow. They were removed
from the oven while still warm (=60°C.) and immediately placed in a bottle with a tight
seal. The recovered catalysts were labeled Catalyst No. A2 and Catalyst No. C2.

Example 4
. 30 Extrudates were prepared by a method similar to Example 1, bound with 15%

Catapal alumina and made into 1/10 inch extrudate (Catalyst No. B1) and 1/16 inch
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10 is also suitable for use in the process of the invention. Such a feed
shoul d preferably contain greater than about 70% paraffinic carbon,
nore preferably greater than about 80% paraf finic carbon, nost
preferably greater than about 90% paraffinic carbon.

Exenpl ary a\%ﬁi’f"?ﬁ?ﬁ%\l suitable feeds for use in the process B YREM8ention
I ncl ude waxy distillate stocks such as gas oils, lubricating oil stocks,

synt hetic oil ' - ' ' pour
ot pol yal SRASHE Gattey 55, BVE-fhe Sl Gtre npiRpf Nt PEEY f prciedifie PO
-al phaol ef i n wimilasto thhiafiExample2, thtdmishedicatslytispamicilates contaming @4 mt¥s al | i ne

S0l ai e oi 1 PiRmy; T oTGeL B e tomea taa 80 BACHIS gl BA o

either a CataieiNecpacked | ube oil or a solvent refined |ube oil.
Hydrocracking is preferred because 20 that process can also reduce the
nitrogen 8Sontent HAogdrophysisorptien megsurementsdRr MEkoORPss Yalames were made gh8TH vent

refined oils, degili . h g, ]

Opt i onal 'y, - R/AEREVISERe B0LR HEfehd, FUEE h Britiee AL O Bbpere
nitrogen vacubftn&iaksell AEI0DOC. for adlsuisaThe dpradnslgss was/serforfedibising scosity
I ndex, normally in the range of from 140 to 200, deﬁendl ng on the oil

content and ehplotst deichplueavasdetermined using CBE-Tsiliqaiplasyauprredsby,€evitesr epar ed.
Sl ack waxes %ﬁ?rg‘xﬁg{seﬂg{rg%crﬁg\lﬁllﬁ%£ IndSekhdridl afeal §ir the Gmples wer?é&iﬂﬁi [f@R Of

| ubricating Ol avin viscosity indices, I.e., fromabout 120
to 1080 linear regressions of ah8 tp&ekOnt i nventi on provi des a uni que | ube oil

product characterized by its conbi nati gn of | ow,.pou oi nt and hi gh
Ul acost ty §ndex. BUCTPIEIERGTE NI Sphe HITRRIPIT PHYSRERBA M oduct
decreases I elhdlijognation hdfal BR te dAflylic paftichiafes! SREN sanglOU LS each test dafhlyst Of
less than 1 O[err]Cis desired, and a pour point of less than OCis

preferred, wivene saturated withdhydrqgen at 3Q5€. added in Simicae gt pulsgse ThpemeuntRf nor e

Pagf erred. | %y&.fﬁgexpga%%gb% (AP0 diermined. Weakly adsorbed hydrogen was then

15  removed by flushing the catalyst with argon for 20 minutes at 30°C. The catalytic
particulates were again saturated with hydrogen, and the amount of hydrogen adsorbed
in the second titration (A2) determined. The amount of strongly adsorbed hydrogen was
calculated from (A1-A2). This amount was then related to the amount of platinum
present in the sample.

20 Table I shows the results of the argon physisorption measurements. The results
show that SAPO-11 containing particulates which were impregnated with a
non-aqueous solution of a platinum compound retained a surprisingly high micropore
volume relative to the SAPO-11 impregnated with the aqueous solvent, especially in
view of the relatively smaller differences in surface area. This result is particularly

25  surprising in view of the large effect on micropore volume at such mild treatment
conditions during the impregnation and subsequent drying step.

. Example 5
Catalysts prepared by both non-aqueous impregnation of NZMS-containing
particulates and aqueous impregnation of NZMS-containing particulates were tested for

30 dewaxing a waxy heavy feed at 1950 psig pressure. Resuits are shown in Table II.
According to Table II, the catalyst prepared by non-aqueous impregnation produced an
acceptable dewaxed product at approximately 15-20°F lower reactor temperature
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process, the viscosity index of the dewaxed product is only marginally

af fected during dewaxi ng, and, in fact, can be seen to increase during
t he dewaxi ng process. A viscosity i ndex of the dewaxed oil product of
greater thanggﬁgg 0 is desired, .and a viscosity i ndexpSfushrRsre’

t han about 9 ferred. However, with the use of the catalytic 5
particul ates of this process, a superior lubricating oil in terns of

viscosity i ndegopipareR@tlyst B3 with @htalystADgndrdatabst DL evithaamlysl €2). Uhaing rofsdoe
conditions, the |ube oil pay be char aict g'ﬁe@? a‘% a )géar Pgi.ntt. bﬁl ow
224 C and posHelsape peurnoit eempgrs Catalyst B3yt Capplyst 2)tasyiefl pf lubricating 0
bet ween 125 an fed i using the nohhe
present cat al yﬁoé g‘&?’ﬁaéu gfhé%gg@&?'ﬂ’e’?' for@hggklﬁé{ggﬂiprqepaﬂegr ocgss to
prepare 10 | ubdqueoadsoh@nni | s. The process conprises (a) hydrocracking in a
hydr ocracki pg zone a hydr ocar bonaceous feedstock to obtain an

ef fl uent cogpri sing a hydrocracked oil, and (b) catalytically

dewaxing in a catalytic dewaxing zone t BRagiplelsocr acked oil of step (a)
with catalytic particul ates conprising a non-zeolitic nolecylar sieve and a

Goup VI medantalyst is peapaist posordieg inthe arethod of Bxpmiple 1 (The S#AMIGj ol
operations. Yy YLREHACKLibis@8shSAPCUT ol PR of 3 CltaphiMring i s

process, or as'a nu p process using Ini enitrification or
desul furi zat i 0/Onstespbatcladf thotataljticpartiouiatesds impicegmared batheypore ill method with a

hydr ocr acki,pg pr,ocess. using zeolite Y i,s describe fpor in U S
Pat ent No. lH solug?ﬁéi‘g{a@%@?n Pﬂga'}?ﬂ'f’f‘?t& dﬁfog%ﬁ g8 hfrgg%er 'ﬁ/ﬁ?cgﬁéﬁlsw??]%%?por at ed
herei n by ref ec@alfic particulates is impregnatedeyheipcre il iettivdasitisan/ waesusisolatiombd ch

| ube oils are made usually_contain 20 argmati ¢ conpounds gs we‘lphg{as
nornmal and br aRalirdimnpeitrate; The migrorass yolpme gt the s¢sh batch ‘mP’F?éﬁEfg%t.h WBeds

usual l'y boil i ﬁeﬁtgr?ed%&eﬁg digrlif ARy h@ﬁe@hﬁh&ﬁamfcg&gﬁéf &t%fge f the YAEHUALN

gas oils with normal boiling ranges in the range o . to 600£err] C,
and deasphal t edmpregnatedrwith paliadiuminiteaté, aicatglytio tesbsimiasitp ithay of Bxameple 3 shaWsabout

480 C C. R i | . ils,
et | b a8l At e Falphva e Preparpd by R RRTRLIR GBS ysigdeBob]
at mospheri c r eqafshidas schntibnpis Ravalyticaly wupdrios tocthe cathiytic particidates prépavédnesing the

enbodi nent of this process includes an additional step of stabilizing
the dewaxed hy@ffOPSINUHE- by catal ytic hydrofinishing in a mld
hydr ogenati on process. A description of a typical hydr of i ni shi ng

process and catalyst is taught in U S. Patent No. 5,158, 665.
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Exanmple 1

SAPO- 1 1 was prepared using the procedure in Exanple 5 of U S. Patent No.

5,208, 005. The sieve was bound wi th 35% Cat apal

i nch

cal ci ned i nYéPP736889 4 hours at

Exanple 2

were inpregnated with an
Pt (NH3) 4Cl 2. H20) by the pore-fill

extrudat e.

al um na and nmade into 1/10

The extrudate was dried 3 hours at 121[err]C, and

5 454[err]C. PCT/USS7/00877

The extruded particul ates prepared in Exanple |
aqueous sol ution containing 0.5% Pt (as

net hod. They were then dried for 2

hours at 9

[err]C.,

2 hours at 149[err] Grapppq calcined in air for 8 10

hours at 4 "[crr]C -Earphe
3 Fi ftegﬂta Bam porti ong of SAPQ- 1 | nlDI ecul ar_ si eve |prepar, ed
by a method SAAts:gBase cata Ys‘Pb"°B<'&fF54 IMIGERPORROVAIMS |t h BXjotnalAreaal | JPispersien
and made i rta_1/ PO K ipE e 158 ((‘;n‘ al yst Al) and 1/16_ilncHi/Pt
extrudat e (|Qdb.all yExtridate ).'rbe@fext wil@bhersWerg of | m¥gortacEBskei th 8.4
m of a soljution gbialitS MOInrédnationn pPepdr@reasli Ohase |(CAS: 13 170-5 7-7
in 10 m t £ T tor—bet aye) agi tateg—to—enstre—at—evehn
di stributidn®f| V10%sof utidsen the moflecullar sieve.74Thd additi ¢n rate of
the solutignawas agigst ed Ngh-Aqueous TRI Nty N & t geper atggr e [of 13 enfr ] Gg g485C
The inpre SH-ev-e—Sapt-es—nere
e T 110" Base | 58 98
B2 110" Aqueous 35 60 110 112 0.80
Cl 17167 Base 73 80
C2 1/16” Non-Aqueous 67 92 80 100 0.92
D1 1/16” Base 66 100
D2 1/16” Aqueous 39 59 102 102 0.85
TABLEII
DEWAXING HEAVY WAXY BASE OIL AT 1950 PSIG
OVER WHOLE EXTRUDATE CATALYST
Catalyst B3 A2 D2 C2
Type of Aqueous | Non-Aqueous Aqueous Non-Aqueous
Impregnation
Extrudate Dia, in. 1710 1710 1/16 1/16
LHSV 1.0 1.6 1.6 1.6
Temperature, °F. 740 725 741 720
Pour Pt, °C. -16 -18 -9 -18
700 °F+ yield, Wt 76.8 79.2 83.3 79.5
%

-18-



20 placed in a rotary evaporator and purged with a flow of dry nitrogen
tenperature. They were then tunbled as the tenperature was
slowy increased to 60[err]C. After the extrudates appeared dry,

at room

were transfe
pr ogr ammabl e

ghod | @rge ceramc evaporating di sh apégrpbenesrri
oven equi pped with a gas inlet. The extrudates were

heated to 200[err]C. and held at that tenperature for 8 hours, while th

oven was 25

purged with nitrogen. They were then cooled in the nitrog

flow. They were rempved, . fromthe oven while still warm
([err]60[ err] CMpatdnel2imefdtii ately placed in a bottle with a tight
seal . The recovered catal ysts were | abel ed Catal yst No. A2 and Catal yst No.

C2.

Cat apal al ym
1/ 16 inch e

nple 4.

. . Exa 0
Ext rudates werk prApaecsss tbyp@pmrmﬂ%mk@lm|ce~ta{¥,st- PPcEt h 1

nr%m%n mggglgbi.hﬂlh %&-’z&&id&&&l eculdr @Hgé%&téiﬁﬂé 'iﬁ&iéﬁlaﬂ_ég’ }%33\5@ a fisd

t hey
n a
t hen
e

en

5%

extrudat e ( Catmicysplord\eluhi yith Th ectivetsourde bEs hydrogenatipr @rened toprddudt by a

pr ocedur e

simlar,to that, of Exanple 2, the finighed catal yti
particul ates C@Fﬂ’)ﬁlcrﬂaﬁﬁ“@.‘e& hgyipg a secon ?’Pﬂﬂﬁvoﬁﬂ’g qué%o‘%trl&ftt 3‘5‘%{'3?’%% wer e
| abel ed Cat al ygt NP midPéporbabim¢st No. B3 and Catal yst No. D2. 5
Argon physi sorption nmeasurenments for mcropore volunmes were nmade a

87[err] K
wei ghi ng 18P

data anal ysi s

15

20

25

30

.n aTEvpegereccppdiog e Claim | whereinsthe segond migsopass volume of the

%&%&apgp%%ﬁ%ﬁ%ﬂ%? 86 o2 the A HELobbre Voimeof théfich- Th

zeolitic molecular sieve-containing particulates.

3.  The process according to Claim 1 wherein the first micropore volume is at least

about 50 microliters per gram of the non-zeolitic molecular sieve-containing

particulates.

4.  The process according to Claim 1 wherein the second micropore volume is at

least about 45 microliters per gram of catalytic particulates.

5. The process according to Claim 1 wherein the hydrogenation component is

platinum, palladium or mixtures thereof. |

6.  The process according to Claim 5 wherein the active source of the hydrogenation

component is platinum pentanedionate.

7.  The process according to Claim 1 wherein the catalytic particulates comprise in

iﬁe range from about 0.05% to about 1.5% by weight of hydrogenation component

based on the total weight of the catalytic particulates.

8.  The process according to Claim 1 wherein the active source of the hydrogenation

component is dissolved in a non-aqueous solvent.

9.  The process according to Claim 8 wherein the non-aqueous solvent comprises a

solvent selected from the group consisting of benzene, toluene, xylene; cyclohexane,

cyclopentane, hexane, pentane, heptane, octane, nonane, decane; acetone, ethanol,

methanol, propanol, butanol, methylene chloride, chloroform, carbon

tetrachloride,CH;-CF,-CH,F, and alky! substituted analogs thereof.

10.  The process according to Claim 1 wherein the non-zeolitic molecular sieve is

selected from the group consisting of SAPO-11, SAPO-31, SAPO-41 and SM-3.

-]0-
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a-plots. The a value was determ ned using CPG 75 silica glass supplied by
Coul ter I nstrunents. M cropore volunes and external areas for the
sanples were estimated from10 |inear regressions of a-0.8 to [err][err]=l
. 0. Di spersi on neasurenents were based on the chem sorption of
hydr ogen onPA&2%8% " hydrogenation netal on the catal ytic B&FUSEURE %s.
Smal | sanpl es of each test catal yst were saturated with hydrogen at

30[err]C, added i LGF b ] hydr ogen
adsor bed (Alg?'\/vas&gg? l'ec{a’rrslg et _Jhl gﬂ(?@"iﬁ?(%‘re%@gth%%}r{g%(’e]ﬁE\Am/é)éecf' haé%'g‘ies renmoved
by flushing tomaiomgphyistlates témprisgamatox maerial nut es at 30[err] C. The

catal ytic particul ates re ain saturated w th hydrogen, and the
anount of hy&?‘ogeﬂ‘i’ﬁﬂ?ﬁfsﬁéﬁm ing to ¢ﬁ‘"ﬂ ﬂéwgﬁré'ﬁ'n‘ e F}"eﬁ‘*ftﬁ)él’/f‘q(sﬁgﬁcﬁg i ned.
The arnount Ofsilisd,hmﬂﬁlﬂtiﬁﬁﬁ,%b%iﬁsibiﬁkﬂﬁ@ﬁey\ﬂr&eoﬁ cal culated from (Al
-A2). This anpunt was then related to the anount of platinum pr esent

in the safpl d3- 20The process accordipg to Claipy hlywhengin the nen-zeslitie molesular sjeve-

physi sorptio K ° o cont ai ni ng
parti cul at ese‘&ﬁ?gﬁgvﬁg@mﬁ%@gﬁ%@ﬁ%@%‘ é’ to abs&%r/lgo}ﬁgg%ﬁ'?ﬁﬁgté%hq ion of a
pl at i num conpenlitid mobdcalangievea sur pri si ngly high mcropore vol ume

relative to the SAPO- 11 inpregnated wth the aqueous sol vent, especially
in Vi e\avd"of ?E%PP&S&P%@W% E“ngw"\gﬁ B’f‘?‘fé‘r‘ heszeofitic fojesplar sigven.  Thi s
result is pagéntsitingphificdlites contdin o AbBui 459 tS Wbt 93N By Wikighe o?fhfe%ﬁh- on

m cropore _volune at such mld treatnent conditions during the

i mpr egnat® onzealitic aplasulgusiene. dryi ng st ep. . .
?#‘?)H}" regnation

of NZVB- cont AP nf} ProcesFRE Brofits £RGRAR: MicBd AR LARK
NZMS- cont ai neemgprising dontactingrmonvaeplitid resleadarfsiave-3ontdining panigutsphayingaditst f eed
at 1950 psig_pressure. Results.ate shown in Table I1. Accarding to
Table 11, t nERISROIP y&ms s S0l cOMIng ALY SAFesATA0 PUIOBFBR e an
accept abl e desapddnpdisdived incd noadeueatisEBivehtand FermOlRS subfahtN all bLAE hoh-
tenmperat lllg © aqueous solvent at a temperature and for a time sufficient to produce a nc-)ril:ge-olitic
molecular sieve catalytic particulates having a second micropore volume which is at least
about 70% of the first micropore volume.
16.  Catalytic particulates prepared using the process of Claim 1.
17.  Catalytic particulates prepared using the process of Claim 15.
20 I8. The catalytic particulates according to Claim 17 comprising from about 45% to
about 95% by weight of the non-zeolitic molecular sieve. _
19.  The catalytic particulates of Claim 17 wherein the non-zeolitic molecular sieve
has the crystal structure of SAPO-11.
20. Catalytic particulates comprising SAPO-11 and a hydrogenation component
25  selected from platinum, palladium and mixtures thereof, the catalytic particulates having
a micropore volume of greater than about 45 microliters per gram of particulate.
21.  The catalytic particulates according to Claim 20 having a micropore volume in

the range of about 50 to about 100 microliters per gram of particulates.
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REP CEMENT SHEET

(conpare catal yst B3 with. catalyst A2 and catalyst D2 with C3

Duri ng:+tns to t he sanme pour point (conpare Catal yst B3 vm%tg gﬁ; %@@t
A2). the yield of lubricating oil (700 [err]F+ yield) &

f I h th I h
Zlc)?\r/l;nltcant ywma?mca:me . t he cat al yst pr epar ed using tE>e<a (o] B ammnu

A catalyst is prepared according to the nmethod of Exanpte
particulates conprise 85% SAPO-1 1 and 15% of a Catapal alumna nmatrix

mat eri al . 1. OneA prestss lﬁa‘tpu:dfpadhghhen-QeéiRicyﬁdlenubalstekeu:italyﬁssdid; piarpssegnat ed
by the porf fill method wi.th a 10_ solution of adi um E@nt aBedl onat e
di ssol ved 1 n GY¥RPEHE °°ﬂ‘b§l§%?ﬂi‘"ﬁfﬁi‘ﬂ¢1"’@fecﬂlﬁbs‘evc' “taé’li‘ﬁ&l’%ff' iRg 2 Btses i s

| npr egnat ed b&x&gforgg{)ﬁmfel h a[ﬁf‘afch\%d o I[r%e of%quﬁwé? k"ﬁ{h&‘@ t§ mdg{;%d with

pal | adi um nirtrate he m cropore Vol I pr

pal | adi um catamaamﬁdtesmaﬁmg asae%n@miofomaanfolumeh%@iﬂeé’ attléh%ﬂ?d%lsftﬂé cropore
vol ume of the t %%];ec\}a'u I npregnated with palladiumnitrate. A '

catal ytic test smfﬁr Mhat of Exanpl e 5 shovvs 15 that the catalytic

particul ates pr ep%(hggrot&ss a@?or%é R 6 #h IE&(Iﬂae?Pb C&% @%r%?e O‘Qg?’? oftheat es

agueous sol ution, is‘catal uper
prepared Ui n@atblbﬁ: particulat@$l {5 USast @b%tdeIﬁb first micropore volume of the non- zeolitic

molecular sieve-containing particulates.

3. The process according to Claim 1 wherein the first micropore volume is at least

50 microliters per gram of the non-zeolitic molecular sieve-containing particutates.

15 4.  The process according to Claim 1 wherein the second micropore volume is at
least 45 microliters per gram of catalytic particulates.
5. The process according to Claim 1 wherein the hydrogenation component is
platinum, paltadium or mixtures thereof.
6.  The process according to Claim 5 wherein the'act_ive source of the hydrogenation
20  component is platinum pentanedionate.
7. The process according to Claim 1 wherein the catalytic particulates comprise in
the range from 0.05% to 1.5% by weight of hydrogenation component based on the total
weight of the catalytic particulates.
8.  The process according to Claim 1 wherein the active source of the hydrogenation
25  component is dissolved in a non-aqueous solvent. '
9. The process according to Claim 8 wherein the non-aqueous solvent comprises a
solvent selected from the group consisting of benzene, toluene, xylenc; cyclohexane,
cyclopentane, hexane, pentane, heptane, octane, nonane, decane; acetone, ethanol,
methanol, propanol, butanol, methylene chloride, chloroform, carbon
30  tetrachloride,CH,-CF,-CH,F, and alkyl substituted analogs thereof.
10.  The process according to Claim 1 wherein the non-zeolitic molecular sieve is -

selected from the groun consisting of SAPO-11. SAPO-31, SAPO-41 and SM-3.
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Cat a
Ar ea
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per
A2

0. 84

Iys‘t

mcroliters % of n2/ g % of base . Da, in

gram

TABLE |REPLACEMENT SHEET

(Note Base catal ysts were tested M cr opore Vol unq"'“'" E'xf'"ernal
Di spersion prior to imregnation) No. Extrudate€ ulyEasg
np eg Tat i i on

1 baseTfd process héddding to Claim 1R@Se€ein the non-zeolitfd moleculaf si

1/ 10" Non- Aqueous 60 85 88 120

Bl

10

15

20

25

cantaiging particulates pamprise a matrix matgygl. 98

12.  The process according to Claim 11 wherein the matrix material is selected from

silica, alumina, titania, magnesia and mixtures thereof.

13.  The process according to Claim 11 wherein the non-zeolitic molecular sieve-
containing particulates contain from 1% to 99% by weight of the non-zeolitic molecuar

sieve.

14.  The process according to Claim 13 wherein the non-zeolitic molecular sieve-
containing particulates contain from 45% to 95% by weight of the non-zeolitic molecular
sieve. ' ' |

I5. A process for preparing a non-zeolitic molecular sieve catalyst, said process

comprising contacting non-zeolitic molecular sieve-containing particulates, having a first

micropore volumie, with a solution containing an active source of an hydrogénation
component dissolved in a non-aqueous solvent and removing substantially all of the non-
aqueous solvent at a temperature and for a time sufficient to produce a non-zeolitic
molecular sieve catalytic particulates having a second micropore volume which is at least

70% of the first micropore volume.

16. Catal);tic particulates prepared using the process of Claim 1.

17.  Catalytic particulates prepared using the process of Claim 15.

18. The catalytic particulates according to Claim 17 comprising from 45% to 95% by weight

of the non-zeolitic molecular sieve.

19.  The catalytic particulates of Claim 17 wherein the non-zeolitic molecular sieve

has the crystal structure of SAPO-11.

20. The catalytic particulates of Claim 17 comprising SAPO-11 and a hydrogenation
component selected from platinum, palladium and mixtures thereof, the catalytic
particulates having a micropore volume of greater than 45 microliters per gram of
particulate.

21.  The catalytic particulates according to Claim 20 having a micropore volume in

the range of 50 to 100 microliters per gram of particulates.

—_
0 g

This Spe,

= iy

—

\



B2 1/ 10" Aqueous 35 60 110 NEMLAggpie:i. w2
0.80C-  1/16" Base 73 B0 C2 1/1 ¢"
Non= Aqueous 67 92 80 100 0. 9208 QL3 19581§"
Base 66 100 % 1/ 16" Agyeous 9
59 102 102 0. 85

TABLE 1|1 - DEWAXI NG HEAVY WAXY BASE O L AT 1950 PSI G

OVER WHOLE EXT R@Q@mﬁ CATALYST Cat al yst- B3 A2

D2 Type of Agueous Non- Agqueous Agueous
Non- Aqueous I npregnati on ExtrudateDi a in. 1/ 10 1/ 10

1/ 16 1416

A t% ]
16 Tenper at uT e, prbr .,Q:for prepanng7a4bon zeolitic moff):cuylir{)swve cataI]yst saxd prppess

720 Pour Pt, CQMHS]I@ combining non-zeolific molecular sieve=cbfitaining particulates ha9mg a
-18

2 83.
20. 5 700 [grr; rli?mYcroporé vc\)%me with a7 x?on8-aqueous squtloZ gf an agfjve source of a

hydrogenation component to produce non-zeolitic molecular sieve catalytic
particulates containing the hydrogenation component and having a second micropore
volume,
2. A process according to Claim 1, wherein the first micropore volume is at least
10 50 microlitres per gram of the non—zedlitic molecular sieve-containing particulate.
3. A process according to Claim 2, wherein the second micropore volume of the
catalytic particulates is at least 45 microlitres per gram.
4. A process according to Claim 1, 2 or 3, wherein the hydrogenation component
is platinum, palladium or mixtures thereof.
15 5. Aprocess according to Claim 4, wherein the active source of the hydrogenation
component is platinum pentanedionate.
6. A process according to any preceding claim, wherein the catalytic particulates
contain from 0.05% to 1.5% by weight of hydrogenation component based on the
total weight of the catalytic particulates. |
20 7. A process according to any preceding claim, wherein the non-aqueous solvent
comprises a solvent selected from benzene, toluene, xylene, cyclohexane,
cyclopentane, hexane, pentane, heptane, octane, nonane, decane, acetone, ethanol,
methanol, propanol, butanol, methylené chloride, chloroform, carbon
- tetrachloride,CH;-CF,-CH,F, and alkyl substituted analogs thereof.
25 8 A process according to any preceding claim, wherein the non-zeolitic molecular
sieve is selected from SAPO-11, SAPO-31, SAPO-41 and SM-3.
9. A process according to any one of Claims 1 to 7, wherein the non-zeolitic
molecular sieve-containing particulates comprise a matrix material.
10. A process according to Claim 9, wherein the matrix materlal is selected from
30  silica, alumina, titania, magnesia and mixtures thereof.
11. A process according to Claim 9 or 10, wherein the non-zeolitic molecular
sieve-containing particulates contain from 1 % to 99% by weight of the non-zeolitic

molecular sieve.
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CLAI MVB: 1. A process for preparing a non-zeolitic nolecul ar sieve

catalyst sai d process conprising conbining non-zeolitic

si eve-containing particul ates having a first mcropore VOWB:E@WEMEM SHEET
active source of -a hydrogenati on conponent dissolved in ajn¢nagueous
sol vent to produce catalytic parti cu!% es having a second|mi crzogoﬂefvtgggm,
which is at | east about 70% of the first m cropore vol une.

process.according to claim 1l wherein the second m croporejv
catalytic particulates is at |east about 80% of the first {m cropore vol une

14

of the non-zeoljptic Ol(rgllloglgsgl ?J V\ﬂggfﬁ%lﬁﬂﬂi ﬁ'wme% Jﬂé'h&ﬁ Ewhﬁk%leculaﬁ‘sneve- The .

process according t e’first mcropore vol une at | east
about 50 micr oIc'ptlfeinét!glzaniqylaamcohtahlrfeoméf%zteéﬁ%tblyowqmit eﬁlhbaon-zeolmc

si eve- cont ai ni ng d&'iatr'sfe% ates. 4. The process according to claim1l
wherein the second m cropore volune is at |east about 45 microliters per

gram of cat &l ytl3c paX ptiocess acmdmg toSClaim 3, Wittrdii theseond ataopira golumeof diem 1

wherein the hy nat i.on_compone i l afin | adi um or xtures
t her eof . 4 %ﬁg pBﬁ“S@é&?’é 1548 rﬁ?g?gfr‘g'bgéfc’a ‘§‘°Wllf5?‘°e‘?eﬁ 8{% ctive source
of the hydr ogerpatticmateeorrponent i s platinum pent anedi onat e. . . The

process according to claim1l wherein the catalytic particul at es
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conprise in the range from about 0.05%to about 1.5% by wei ght of

hydr ogenat.i on conponent based on the total weight of the
particul ates.

~-The process accordlng to cIa|n11 wher ei n t he non-aqueous
a solvent selected fromthe group consisting of benzene,

cycl ohexane, cycl opentane, hexane, pentane, heptane, oct

decane; acetone, ethanol, nethanol, propanol, butanol, ngt

chl orof orm carbon tetrachl oride, CH3- CF29CHZF and met h

t
AN

il

HEPEA(’IEMENTQSHEET

spl vent conprls
bl @l AR viEES

P, nonane, !
Nyl ene chl orTde,
ethyl. .. . propyl

and butyl substituted anal ogs thereof. 9. The 'process according to
claim1 wherein the non-zeolitic nolecular sieve is selected fromthe group

consi sting of CBAM®S1I 1, SAPO 31, SAPO-41 and SM 3. 10. The process
according to claim1 wherein the non-zeolitic nolecular sieve- containing
particul ates conprise a matrix material. 11. The process according to
cl ai m 10 wher di n t iAeproeassifar prepaing n¢rsz@tl@muw sieve ratalyat, saiduni na,

titania, mgn%?é&s@@&nﬂ?&ﬁé’&&ﬁb“ﬂﬁ zeolitic molecular sieve-containing particulates

having a first micropore volume with an active source of a hydrogenation
component dissolved in a nonaqueous solvent to produce catalytic particulates
having a second micropore volume which is at least about 70% of the first
micropore volume.

2. The process according to claim 1 wherein the second micropore volume of
the catalytic particulates is at least about 80% of the first micropore volume of the
non-zeolitic molecular sieve-containing particulates.

3. The process according to claim 1 wherein the first micropore volume is at
least about 50 microliters per gram of the non-zeolitic molecular sieve-containing
particulates.

4, The process according to claim 1 wherein the second micropore volume is
at least about 45 microliters per gram of catalytic particulates.

5. The process according to claim 1 wherein the hydrogenatidn component is

platinum, palladium or mixtures thereof.

6. The process according to claim 5 wherein the active source of the
hydrogenation component is platinum pentanedionate.

7. The process according to claim 1 wherein the catalytic particulates

comprise in the range from about 0.05% to about 1.5% by weight of
hydrogenation component based on the total weight of the catalytic particulates.
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12 . The/processiaccording to claim10 wherein the npn-zeolitic. nol ecul ar

si eve--contai ning particulates contain from about 45% REPERGFME@?{"
of the non-zeolitic nol ecul ar sieve. 13. The pr ocgsp—aeeordi-ng

12 wherein the non-zeolitic nol ecul ar si eve-containin

Q2

par, %cul at‘__gg§ C
from about 45%to about 95% by wei ght of the non-zeol | t| cénfbl LI s
14. A process for preparing a non-zeolitic nolecul af gieve_ catal yst

y

process conprising contacting non-zeolitic nolecul ar kieve-containi ng

particul ates, having a first mcropore véPume, with al

ght
aim
ain
e

'aid

g

an active source of an hydrogenati on conponent dissolved in a non-aqueous
solvent and renoving substantially all of the non-aqueous solvent at a
t enper at ure aBd foffhepracass aefording toralaimo! whergindbe aongaueaqus sovest nol ecul ar

sieve catal yt| m gr;"é i&‘%of\{eﬁ? sQI%Eﬂengr@rnstﬁgfq]ﬁ%ﬁ“cBHQQtﬁfgeof’ Blahi@?\e‘l"%lﬁéhé,s at

| east about 7
21 15.

t he st mcropore v

Cat ¥Ylgne; ccyplahexangl sydiepesiansahexanss ipegtanchentane wctare, apaang, 1.

decane; acetone, ethanol, methanol, propanol, butanol, methylene chioride,
chloroform, carbon tetrachloride, CHs;-CF,-CH.F, and methyl, ethyl, propyl and
butyl substituted analogs thereof.

9. The process according to claim 1 wherein the non-zeolitic molecular sieve
is selected from the group consisting of SAPO-11, SAPO-31, SAPO-41 and SM-3.

10.  The process according to claim 1 wherein the non-zeolitic molecular sieve-

containing particulates comprise a matrix material.

11.  The process according to claim 10 wherein the matrix material is selected
from silica, alumina, titania, magnesia and mixtures thereof.

12.  The process according to claim 10 wherein the non-zeolitic molecular
sieve-containing particulates contain from about 45% to about 99% by weight of
the non-zeolitic molecular sieve.

13.  The process according to claim 12 wherein the non-zeolitic molecular
sieve-containing particulates contain from about 45% to about 95% by weight of

the non-zeolitic molecular sieve.

14. A process for preparing a non-zeolitic molecular sieve catalyst, said
process comprising contacting non-zeolitic molecular sieve-containing
particulates, having a first micropore volume, with a solution containing an active
source of an h'ydrogenation component dissolved in a non-aqueous solvent and
removing substantially all of the non-aqueous solvent at a temperature and for a
time sufficient to produce a non-zeolitic molecular sieve catalytic particulates
having a second micropore volume which is at least about 70% of the first
micropore volume.
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f..claimi14. 17.
'%i‘i.f%bmwlabout 45%
to abodt " 95% by wei ght of the non-zeolitic nolecular sieyef~t8—~~Fhe -
catal ytic particulates of claim 16 wherein the non-zeolif{i¢ ?D% m “}s
has the crystal structure of SAPO-1 1. 19. Catal ytic pafti U
conprising SAPO-1 1 and a hydrogenation conponent sel ect pd~+em-pl.at.ji nu
pal I adi um and mi xtures thereof, the catal ¥t ic particulatges havi ng a

m cropore volume of greater than about 48Tmicroliters pergramrof
particulate. 20. The catalytic particulates according to claim19 haV| ng

a mcropore volume in the range of about 50 to about 100 microliters per
gram of parti &%l at €3talytic particulates prepared using the process of claim 1.

16. Catalytic particulates prepared using the process of claim 14.

17.  The catalytic particulates according to claim 16 comprising from about 45%
to about 95% by weight of the non-zeolitic molecular sieve.

18.  The catalytic particulates of claim 16 wherein the non-zeolitic molecular
sieve has the crystal structure of SAPO-11.

19. Catalytic particulates comprising SAPO-11 and a hydrogenation
component selected from platinum, palladium and mixtures thereof, the catalytic
particulates having a micropore volume of greater than about 45 microliters per
gram of particulate.

20.  The catalytic particulates according to claim 19 having a micropore volume
in the range of about 50 to about 100 microliters per gram of particulates.
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