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A METHOD FOR UPGRADI NG WAXY FEEDS USI NG A CATALYST COVPRI SI NG
M-XED PONDERED DEWAXI NG'CATALYST AND PONDERED | SOVERI ZATI ON CATALYST
FORMED | NTO A DI SCRETE PARTI CLE BACKGROUND OF THE | NVENTI ON FI ELD
OF THE | NVENTI ON This invehAtion relates to the catalytic
treat nent of waxy feeds including slack wax, Fischer-Tropsch wax, waxy
raf fi nates and waxy distillates to produce an upgraded |iquid product,
such as a | ube oi | product having inproved pour point, viscosity,

vi scosity index, reduced sul fur and/or nitrogen content as conpared to

t he waxy feeds. DESCRI PTI ON OF THE RELATED ART The

i sonerization of wax and waxy feeds to liquid products boiling in the

| ube oil boiling range and catal ysts useful in such practice are well
known in the literature. Preferred catalysts in general conprise noble

G oup VIIl netals on hal ogenated refractory net al oxi dé support, e.g.

pl ati num on fluorided alum na. O her useful catal ysts can include noble
Goup VIII netals on refractory netal oxi de support such as
silical/alumna which has their acidity con- trolled by use of dopants

such as yttria. Isonerization processes and catal ysts used in such
processes are disclosed and cl ai nmed i n nunmerous patents, see USP

5,059, 299; USP 5,158, 671; USP 4,906, 601; USP 4,959, 337; VSP 4,929, 795;
USP 4, 900, 707; USP 4, 937,399; USP 4,919, 786; USP 5, 182, 248; USP
4,943,672; USP 5, 200, 382; USP 4,992, 159, USP 4,923,588, USP 5,294,926,
USP p, 254,518. The search for new and different catal ysts or catalyst
systems which exhibit inproved activity, selectivity or longevity, '
however, is a continuous ongoi ng exer ci se. Catal ytic
dewaxing is also a process well docunented in the literature, see for
exanpl e, USP 5, 18fy888s POR BIBHGG508E MSERATIONS 2ERORMESP N 37, 528, USP
4,975,177, USP 4,919,788, USP 4,9111, 821, USP _4,906350, USP 4, 696, 732,
USP 4, 610, 778, USP 4, 717, 465, MICRORROCHSSPELARD :

PCT/ US95/ 14565 - 2- USP 4, 574, 043,
USP 4, 556, 477, USP 4,810,357. |sonerization of |inear ol ef i ns using
zeolites is also aflleesspdenbiohe reletas urty sebsrdmrocessanplasrdsSP
5,321, 194, USP 5, 237,121 U S Patent 4,141, 859,teaches a
novel r®f or nfRGr cétrhl §uphamprdsyr odbEEerRhgdeyifeSat l'ysg?'gllzgol%i Ses of
control l ed aghé¥htYonse peﬁd‘ﬁﬁbdl“ iR redor Hang cesal e tQuypetd af
conposite which is then  used as part of a catalyst systemi ncluding an
addi ti onal cbmpreeAngwARcuritysagatnatefravdalerefmiiuglongal yst. The
conposite conprise t 5 % Qf., 1 o]} | r idity and
whi ch may be cati o(?lhEBexc re%sée%i?%o dg.gr}?ae.ﬁ 'H‘&E‘t QEBEQQEé_t 344 I dal?'o )i nation
wi th not | essamelpan 75 w% of a carrier material containing 0.01 to about
2 W&o 0platinumeithgr glone or in cgnbination with other netals and from
0.01 to%about 3 wt % REPPHE PIRRLYFFFLF material is preferably  al unina.
The caonposite can bemgnep@r 8dr8yY RASwH 461 Sifladt CoONMERN! | Al ref orm ng
catalyst and mxing it with the zeolite and ball mlling the m xture then
pel | eting the nixtOrBleEOPRECHESPY cBRERTe. U.S. Patent

4,418, 006 teaches g Q%ﬁﬂﬁa%aﬁ@%rg%ﬁ%s!m%ﬁkescitta'ﬁb%tsi?;\/i%t9&8 drrd NG A
m xture of a first catalfyst containing a nobl e nmetal on a refractory

i norgani ¢ oxkdedarmhd wedtrd aperdtyisins cdmeelpi N athen-elcid e imstldly on a

crystallLine m silicate terial dispersed in,a.high surface area,
por ous!"#ef r a%%%?%‘?ﬁor 68ﬁac °B ?’der.ner?ﬂléyse%’g%%' cat ar%\f/csrf gaan %%rcgr e‘psar ed in
any nunber ofin¥Bpensove Mft WAbEdH ndtoldEted akufgitbentzeakicigivhi ao has

been cation exchanged and pulverizing it to a powder and physically m xing
it with finekpdtyi¥i d8abpéRechs8s LepRaBR8rye#for gani ¢ oxide and pelleting
the mxture and igpre 1:ng |1 j t n-Q t al

conponent. The fiﬁgl %feﬂrqn C%Qn%??gi ngatf#e P?%gfni(}gt a?@gksgﬁg thtehesecond
catal yst is sehemnipyepet ethe Cneadévhite i npekabionedbyi mpablidng Zthey each
particle, blending the reduced size particles and pelleting the bl ended

m xt ure. U S. Patent 4,302,358 teaches an inproved reformng
catal yst of inproved activity conprising a first conponent containing a

G oup VII1 noble netal deposed on a solid acidic support and a second
conponent conprising rheni umor conpound thereof deposit on a solid WO
96/ 16142 PCT/ US95/ 14565

- 3-
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catal yst- support. It is taught that there is a substantial activity

i ncrease by thoroughly and intimately bl ending finely-divided particles
of the first and second conponents to provide a thoroughly- bl ended
conposite and subsequently form ng the bl ended conposite into | ar ger
particles, in contrast to using only a Particulate mixture of the first
and second catal yst conponents. U S. Patent 4,584,089 teaches

a reform ng catal yst' conpri sing a two conponent m xture of thoroughly
bl ended finely divided particles of a first conponent conprising a G oup

VIl noble It hawi.na.acid catalyst, sjfe d cond
conponent cg‘%ﬂ} Sﬁﬁaﬁa@é@%&l f/ls tcﬁq‘%/ihté"%&%r olsrpchiegget%tergol Je'iu?lﬁr%ag Vg5§8t o
produce a thiymyate fuldterdeyl, conponents and form ng said conmposite into
particles. DESCRI PTI ON OF THE_1 NVENTI ON The present
invention is diredtedcgda uHlti £88 nildeFrdowadEeIopE| | QORI st dand to a
met hod for l Y. f i t ALt | el | et
catal yst. Tlﬁg&[ e nl{wcunl tlrzegggggﬂése Q%gﬁg'ﬂghé %ﬁeﬁﬁgﬁda?%swﬁggﬁs t hat
each pdl | et drs enenemmey bgndi Xihug mébkbiey henlpoldeéiedsnoyigtul aecseeve

dewaxi ng catalyst(s i th wder ed anor phous i sonmerizatiqQn catal,yst(s

and )Slel Igeti z‘%%a t ﬁl@gﬁl\gf?ﬁﬁ'g??o%" pFBRuEE :J%‘ftlse"é%nl %f’ I %hcﬁ'ﬁf’}%/ai §1 Zi| I

of the pomeﬂh@@?@?tﬁecor@égviﬂuﬁhél heéfbkPdean serve to vallgadsitized
S

powder pellet cata as been found to produce superior results as
conpar ed to aniekechudniguhranaeatyonssughr 8spendurchasg tex t hedgepar at e

conmponents Q & ITi ’ jtized I ly .
The tuni ti zedé%%géfsﬁﬁggﬁa\ége}%ar‘}e%&a# eggbﬁegt glrgg’ﬁﬁal\%?%ﬁ og%tnscf‘l%ei d&gﬁ
fini sl catednsts, pulverizing and powdering such i ndi vi dual finished

catal ysts, mxing th O\Adet[fgld materi al s, t oget her to forma hormgeneous
mass, then conpre g i%1g an‘ﬂebﬁ%réti NG CTPRESSHT BARR nghlaﬁ
unitized peldiptrdiat abkpkEmpeABRLS WKL MhxbenE @h thdechndhvhdyshs
different, and distinct catal yst conponents. WO 96/ 16142

PCT/ US95/ 145&8le inside the card. Thus a cryptographic calcRykvéphzi ng and
powdering is ' iste i bl i tar,.and. pe e or

ot her such cco&nnﬁcexﬁjf§%l %po%éﬁﬁggk%gnssrgg Whith r@pﬁq’tdes?ngﬁ vgb%

i ndi vildual fdigisieed ofat shgstlsegamdea] pullier i keve alidf feawndr edutclkentt he
powdered material s can b%em' xeq together, boehm te or pseudo bo Qm'te

powder can HEPTRRRREXN t FEOHERABF SnidCCcqyhingy kO cd % h&fA-1e of t

conpr essed/ epdy Uglegly andagelsl atadandh t AR pEdi &t 6@l &1 BEErbPagOVERE the
boehm t e/ pseudo- boehnite into alumna resulting in the production of a
physi cal | y ssuymnent acensempriersforhnrinhi vfzgde pely etsaht amgsthus

The unitize t repared froma wde variety of

i ndi vi dual 03/%(4% %oﬁﬂ%?n%lﬁgaﬁo%ecgfeﬁ'yst S. The dewaxi ng
catalydl is a 10 rMenber prenvgnini di tBdsi onatortelmigicon ,c oxiade nakeadl ar

si eve havin enerally oval 1-D pores havin a mnor axis betwegﬂ about
4.2[err] an %H&ﬁrn)ﬁ%‘{%?%] anf® sﬁﬁFBr axi®  betREFHIHRY 5. 4] EFF] and

about -7. O[ erggymsadialiie nsﬂ?@yieﬁmasocwaml-lmte@re&p%e Tve1a@! geul ar
sieve is preferably inpregnated with from0.1 to 5 w% nore preferably

about 0.1 tid® keWofthe |Adaaribhd avéld adwaysnePass pieidtdbl $h8 nobl e

G oup VIII ng?én?é r pl ati num or pall adi um Wi | e
the effective porC:eé]"Es)cﬁIzleapr?{;i{s%Tgi5'212El <sed above is inmportant to the practice of
the i R&ention not Marly i moereadiedt eYppte sozibentad‘tcullaorditdwas hawdng such

effective paore sizes are advant ageousl usabl e in_ the practice of _the
present i nvgﬁhﬁw 59t B ité‘l°i gglésféyr?ﬁréf“ _ﬂ?&lte't tlljé‘lrll n%jrel?‘?ﬁad?%f% Bore size
nol ecul ar sifte eatBhishs piatdend tieldK agkbCceu@induheapresesily nyention
have a very specific ore shape and size as measured by X-ray

crystal | ogr &My .ca% L 3 heess MRtedidds A liqe teran Per§ oxméPCBe paral l el and
must not be inter- .U C ngLo erred to
as 1-D diffusion Ttrilé[ﬁs %rS%r%§sﬁ}2?t$gQ§§ﬁﬁ_ %ﬁg%ﬁgggﬁ%é ?:F‘g!ls:élf{)?%ati on of
intrazZdpl i t echasmel snanidrBprdeésaod Sabhiss detidesthobyhRAibMy Baerer in
Zeolites, Science and Technol ogy, edited by F. R Rodrigues, L. D. Rollman
and C. Naccache, NATO ASI Series, 1984 which classification is

incorporated in its entirety by reference (see particularly page 75).

WO 96/ 16142 PCT/ US95/ 14565

- 5- The second essential criterion as nmentioned above is that
t he pores must be generally oval in shape, by which is neant the pores
nmust exhi bit two unequal axes, referred to herein as a m nor axis and a
maj or axis. The termoval as used herein is not neant to require a

specific oval or elliptical shape but rather to refer to the pores

.. o Y
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bet ween 5. 4A and about 7.0[err] as determined by conventional X-ray
crystal | ography neasurenents. Zeolites which are considered to
be in this pore range i nclude ZSM5, ZSM 11, etc. Upon careful
exam nation of the inter- medi ate pore size zeolites, however, it has
been found that not all of them are efBficient as a catal yst for
i sonerization of a paraffin- contai ning feedstock. The internedi ate pore
size zeolites formng part of the present invention are those which in
addition to having the correct pore size are also unidirectional. Such 10
menber ring, unidirectional zeolites |nclude ZSM 22 . ZSM 23, ZSM 35,
ferrierite, OPYBRFHRPS o RETIITRGS i ¥ FiFE é’i’?&“ﬁ'é:t%é'tnigal Ehe s BRABFEREE i t h
t hese as def L n I Zg# i Stah th¥P S. er d D H
A son., Thi rgﬁ%e\?i(}sggj %lg?t?{;%n%?%%& Pégk L hY %&%stwg/%%%rrggn
i nt er medi at enpbrehsyzarsi bfcoheuhbyte emperfedfatiyaml ecul ar sieve for use
in the process of the invention is,. SAPQ.L APO- 11 i a | ecul ar
framewor k of corne k-‘%ﬁar iwpose( Si &ferr?‘i%*%fercghegya, ’ﬁ%ﬁf@f ) toer%)rahedra
and (PGerr]yckembalrgr &he consumptionThefi StHer icaaidi 0OBoCatlea tystd teonponent

can be any of the }kygi cal .isonmerization cata)yst such as {hose conprising-
BXi

refractory fReERFL g $nRpBeRABAkCE et CHlGHAHA O™ MASL al uni na,
zirconia, titani e QR MbLeh d1ass beshy shfedna cRiApdiingal I'y
active nmet al selg{:}%%dh%%%tﬁ\geggoup c%nsi st'ﬂ'ﬁ?of G oup VI B, lGr oup VII
B, G oup Vtah it adistaimedn byuraglimterzoflevpref ecabtlye Geoud Whilch nore
preferably nobl.e G oup VIII, nost preferaply Pt or Pd and optionally

incl yding a ‘B?Si‘rﬁf‘@? gp&dﬁﬁﬁﬁ?”iuﬁﬁnﬁgmﬂg‘} en, phosphorus, boron,
yttriaggmagnesia, ghe. apr efiFabl YeRAhPDEN, ebbBineRE, TAGRESI A ddlTe

WD 96/ 16142 ‘ PCT/ US95/ 14565

- 6- pr ef epaBEpes| Wieelrione EeWaryt iBaldy dcrPUElast a5 FHéOGHesent in
t he range O. Wt 9 f eg gbl t W% cor &r prefigr al gyl - to 2
wt % nost pré?%fr?ggfy é?rfﬂ{lg 1 %t%&%%‘ p(r)%é%mt e%gtand&dopant-s ar&e& used to
control the eondumptdébnthe isonerization catalyst. Thus, when the

i sonmerization catalyst enploys a base terial such.,as alumna,_ ., acidity
is inmparted to theﬂesﬁl tzfr?f:%élg't aleﬁ‘?[m a ﬁqd@ﬁ‘e ra %hﬁrag: ogqeeﬁr,maé
preferably fhupibges Wetesh h@é@g@fﬁptﬁomssg, eBreterally for fdimpleg, it is
present in an anmount in the range 0.1 to 10 wt % preferably 0.1 to 3 W%
nmore preferaBhyliptegrationt 9fnbBe grarerbbeonsumeds to 1.5 ww% Similarly,
if silica-alumna ks used e ma ' i di ;qan cantrol |l ed
by adj usting the rgﬁi o%of @]ﬁl%{a Qﬁéxgp%?um%ﬁ%bggmggeéddﬁ?&%a cﬁcgeg’alﬁétwsuch as
yttria or naynkggerehi clthe redicepiroeessiodi t y memottlye sidrasaia umatra base

mat eri al as taught on U.S. Rattbenlta.ég254 518 %Sol ed, MVi ckecr ac_J"tces,

M seo). As WPFRIFABMING RhAGH atRiGRt COBRIBEF: #O¥5Te tF For®

i somer ppat i ofzaakal ydewe@nwhibR Pidsiey | ghd 2R spapEeoad, quendLsl Xtk
produci ng the second conponent of the unitized mxed pellet catalyst.
The i soneri zAPREATAAPA| Rariarmed sBYhEhn e XeRFRFRTISOYi SBFdRE iticl e
pair catalys khed.an i i } application USSN
332,988, fil %3"%3@{#%5? %é %5%EQF?§ﬁeeﬁgon@§ﬂg¥ygl an A. Cody and Al berto
Ravel | a. That cat aPybercomharssterigibitcgre arfid dadvarvtagpart ofl esthd two
catal ysts having. acidities int ran 3 40 2. rein t | ysts
of the catal §§Fg55%r H(E;\'\;/%n%ﬁ |p’|?'el§‘ %ﬁ??%eri r%%s\y %bouea.dg‘.r% tgﬁa&%ia 0.9
wher ei p5aci difby lowidgt er mideeddiptidhe t edmi quepanftiMuMizpaker - Kisamplas
described in "Hydride Transfer and Oefin |sopmerization as Tools to

Char act eri ze®PPROGLNeRSE Sol5hE ATad  AgECEIRFIPRs P§1ngogdivsy 7disg4. In
general one at-al S al t ; ig b £l cat al yst
havi ng an ac?%%?$§§§ g@iﬁgﬁc3568?93ﬁg§5?n3r§ﬁ%€%§{hnggﬁg%%yene to

4- et hyl pent - 2- ene~r fignte fhelg angefunctiional diapspBasrd ha oftwest

catal yst w | I i di t st jdenced by having a 3
nethylpent-Zgéggpgg %wkéghgﬁb§n§%2ééﬁeanygﬁFgg#h the range 0.3 to about
1.1 . This method neasures the ability of catalytic material to
convert 2 nethyl pent-2-ene into 3 nethyl pent-2-ene and 4 net hyl pent -

2-ene. More acidic materials will produce nore 3 nethyl pent-2-ene WO
96/ 16142 PCT/ US95/ 14565

-7- (associated with structural rearrangenent of a carbon atomon the
carbon skeleton). The ratio of 3 nethyl pent-2-ene to 4 met hypent- 2-ene
formed at 200[err]Cis a convenient neasure of acidity. |soneriza- tion
catal yst acidities as determ ned by the above technique lies in the ratio
region in the range of about 0.3 to about 2.5, preferably about 0.5 to
about 2.0. Zeolitic dewaxing catal ysts have acidities, as determ ned by

o . o - " o
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Acidity 'of 0.3% Pt on fluorided alumna at different fluorine | evel s:

F Content (% Acidity (MVicker/Kraner) 0.5

0.5 0.75 0.7 1.0

1. 1.5 2.5 ' 0.83

1.2 (interpol at ed) Aciditygof 0.3% Pt on yttria doped
silica/alumna initially conprising 25 wt%silica: Yttria
Content (% Acidity (MVicker/Kraner) 4.0

0. 85 9.0 . 0.7 I n practicing

the present invention the feed to be isonerized ,Z can be_any wax or waxy
contai ni ng feed sachfh3uUERack xd wnatlicdadhgiagram wpfody 1899ond

PCT/ US95/ 14%§ém le emiBilflGQO ei:‘ilnef LAV RELT OEﬁHm hydr ocar bon by either
sol vent or pr @paneu&:ewam ng and can contain éntrained oil in an amount
varying up to abourigOYe & eferabl yudbtiond]l nmdregrpmefef alal yERE260i 1,

Fi scher - Tropsch wax, ich is a,syntheti¢ wax produced by the catal yzed
reaction of e@f@“?ﬁ'& IMeth&F Ry ¥edE18hch as waxy distillates or

waxy raffinates WinChigan ¢0ghabs, arWidey € ddcin 3nba 95ehumxtcagLayso  be
used. _ Shoul d the practitioner so desire, the feed can be
mldly soldigfenentaxagaps. gforo mplemenbing dheabdnveBEépr}C BRe0[err] 0

prior to t r.adj ng. J S e | ven ewaxi ng
i1 zes ty et R R ST Sph CabhR nd i Phofndsadl JECtnE®
nethyl et gdrkeiconpriseishyh isaputal ketienelandanmd xtay edetber eohg,
Cerr]-Cerr] aromati ¢ hydrocar bons tol uene). m xtures of ketones

(.9,
and )~ ar ona SO R% I SR $%ATRNR)OL AR BYRS oEROWR \RY s cRREL LSRN as
| i qui fyiged, g@@m d rr yd ch ane,
pr opylleoﬁe, %ﬁe{fﬁgﬂbuty ene’ anﬁﬁrﬁlé}(%?esk?ﬁerEg?,éﬁg'?g?lg# fF??Z?BPQ
t enper at ur e BfogrGimaklleC Read3drery | BemdFhg. f eeBhist idlleadomindieni agipesi dual

wax i s then.subj d_to.he. up i g _process. Waxy. feeds
secured frorlaansat géggrﬁét r%’lpé‘&m %‘g‘?}rﬁ%@so%ﬁ?gi a:ermqiﬂi’z?r%‘tsi tjrﬁels 1(")? éﬁla_f ur and
nitrogen corpenas Wil € ddiueddadle-16,, acisvateniext8ydrobsoggri zati on

catal ysts. Ta prevent. this deactiva- tionit is preferred that the feed

contain no MHEETHARLL0CpEAREtI £8r SUPRIYERS: atR Eaes sVechah il sfontR®l fur and
no noneg t han, RU Ne. 1BF 8hRRARL YS! €5Sesibap. 1 ppm nitrogen.

To achi eve tﬁ%se |ér]r%ts the eég i's pr e#e?ag?ye%y??otreat ed to reduce the
sul fur and nitrog@hecomzpply circuit 1BHydnppiléasi ngheandbéfevautict ed

usi ng any typical dr pt t- o catal yst_ such Ni_/ um na, Co/ M
on al um na, %&/“%‘7‘{% éﬁ Ii:ggl tﬁarjﬁer?%%"él.]‘& | TKES 8%@ w&i%&%@%, fq‘Hi_t)l\l- 60,
Criteria G 4k, ehstabSym Have ymerwttk €3t Ardst Sheodphtsalg MM/dvhidb or

Cr/N/M sulfides as described in U S. Patent 5,122,258 can be, used.
WO 96/ 16142 This current Iout varles accordlng o the opep@ﬁ-}%@a 14565

Hydr otageat i Rge 4 dd OTiRd 1ae t @ERRRANUN @51kkn LHE r8AGe R8Boryt 0afQ0[err]C
preferably 340 to 380[err]C at .pressures in the range 500 to 3000 psi,
hydr ogen tr ddterngfonet erpfiletibsr atde of CENOEogr HUYO: SCrabprlatantsa fl ow
vel ocirty in a 1 5 LHSV, ahl) LH

The upgr adi r‘f;gﬂgcr]'{)cgg)?l%s B‘%&?ti (%gd %?Q%f%gérrptejéralat tj?retet%irﬁ‘i{lﬁe 1g'}{?an](f]%y%o to
375[err] C, prhefmycably 330 to 360[err]C, a pressure in the range 500 to

3000 psi, prefera 000 1500 psi, hydr ogen treat S rafe in the
rangepof 1800 to %%o%%c%ﬁ%ﬁl ,c"Hrpr@f“é:r g‘-tﬂ“§ &68 A % bbP®and a
fl ow g oci tapetfatQ.chd Opd Préiida, PERECH ARt 0l Eﬁe}oh%ose's"'sﬁé modify

In both the hydrotreating and upgrading steps, t ydr ogen used can be

ei ther pure it kit aneangdpégen devege1@0% | et/ )disposed in the FghiBwi ng
upgradi ng t t | ] 1.Qui od i ti t d a ut and
fuel s cut, tkiﬁoe g;ﬁgesédcng}bg eel%rfg gﬁ%r 8¢ a&&‘ﬁ%édogg @qﬁavllr{%uoca E%%@% ?c
viscosity ofi@mbout 2.5 ¢St and higher, at 100[err]C, preferably about 3.0
cSt and higher at 100[err] C, . nost preferably abouy 4 cSt and hi gher at
100[ err] C. The lnﬁf‘;’é’?%?%bpfc’ijf’sﬁés 4 ROTLAY 4 PR CH PR ot & i qui d

produggo (TR iFPARtUPERPLiNO B 0ZesSLCaBy beAdManATeRYs! YihEeated in
a
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second stage at mld conditions using isonerization catalyst or sinply
noble-Group VIII on refractory netal oxide catalyst to reduce PNA and

ot her contam nants in the upgraded product and thus yield an oil of

i mproved daylight stability. The total liquid product is passed over a
charge of hydrotreating catal yst, isongrization catalyst or over j ust
noble G VIII on e.g. transition alum na. The conditions used i ncl ude a
tenperature in the range of about 170-270[err]C, preferably about
180[err]C to 220[err]C, at pressures of about 300 to 2500 psi Herr],
preferably 500 to 1500 psi H2, a hydrogen gas rate of about 500 to

10, 000 SCF/ BBVicpr éPerliBlopreod)d €ONSUDESSCELBEERtaAl & fMaddoeloscialy of
about 0. 25 10 /h ef o] =4 v/, Te i3 at t he
hi gh end of t':Bﬁe ‘r’ééﬁge %ﬁagf‘d géggér%}%{;e&k%#%me#ﬁﬁorﬁl %lq{ll%lrrp oyi ng
pressures atohbamptgbnendviofch hei addedi t egor ange. normal\0 irkEid? ‘
PCT/ US95/ 14565 . - 10 - Tenper at ures
in excess of°RABRRFIER fod MAFSSe LOGpIVEy L8 FeutpFBBEAfes  in excess of 1500
psi arg used, butpgdcheBhgh na98%%%§sﬁay_iﬁotavle%aginer 2Glel GAl11Q" gconomi c.
A variation of the procedures is covered in USP 5,158, 671.

The total | fgui dwpieBucdoes thatat dakendet toresdkdendrEei odetest tdisseparate,

dedi cat ed LL« . f t ti te th
(ot st age BFaatPRr 1By T, 4 $o| Rnd° SRR ERRR KekPopnel F0L N30 € 11
Subj ecting the whphetheodiaistt xd8d,s the diserond26t agh be tymaivewy

produces an_oil product which upon subsequent fractionation and dewaxi ng
yi el ds a baB¥ Hean&hrbi thafdsFHighdPevdh ofadfay FraRedstogeabihidp and

oxi dagppon stapil h ase oj be subj,gct 0 LH}%%%JEH'[
hydr o?’i ni sh%ng Lgéwh%r%%n\%t :ﬂo?fal Q%Ea?g %seﬁsﬂsjcﬁhas Péjn?(?;§8 or HDN- 30
(e.g., Co/ MeupplhedMbynaalgemexa)koat 2Hnvemheonesbrrentonfilowdng tim renpve

undesirabl e_process inpurities to further inprove.. .product quality.
The uni ti zolibBel PAT=EAT al ST THF ottt e | RAFSFELEF  “Foude
conponents whkgBnRBk@allieUpaind ahdaad r ahie0. clitdent! hgjue Capor@E s can be

present in the ratio in the rapge 1:100 or nore to 100 or nore: 1,
preferably $r¥pEggzaphic calculationgpeta-1 (TON) is a 10-ring,

uni di sectional sitkjc | JRl | i f heNAkS (o]all rk

str uc?gr es incl udgi:'1 E@E/L g%’,bﬂﬁd ﬁé_g%(, tcF‘%I Q(lrey'\ggg %E- SEET%PEI%%?QF&&
possesses exsel bbhiainatdal Yy c an deumbdgrgtpat enthiiadh wittsmanitdis “Waxtheont ent
oils and is kggv\gito be highl¥ agt'#ve. The %;somari zaHlon catal yst 0.3%
Pt/ 196/ Al 205 F &P 5008 (LR qFHC AEEEF AT hign Y BBt FOeSFeBRetPS%ti on catal yst
for produci ng hi ghccor¥inbase a@hks ihventiback seasxanddeaxy-esaffo nates. |t

was reasoneg t hat a m'xturg of th%se two cat al y%ts woul d produce a | ow
wax content E)Ppwrefeﬁ(?&")adan %i gR"9I BRae oPRR ~ be pLopnected _t° A
600N paxy rakikiraakftasiRydr ol @Ake@ 1QWroR e thighy dod- exaddl it

cat.al yst then stripped to renove Herr]S and amoni a. 96/ 16142

PCT/ US95/ 14588 pawer supply conductor of the central unit

C 411 is a i r ot reatj al yst_frao jterdon. is a

1/ 20" tril ogggggf(:ghgét Eégﬁt aiI‘nEl r#gdg'tg&)tnv(/t (%iﬁsfearf@@i!.ef%d ’%%\901’ ¥ on an

al um na basendl t30;1peasi clad ponpecteds cas npiot edependiveg ppadwtethedul I etin
ar e: surfacg area = 16 rr%eer/g, ore vol une, = 0.33 cc/ g, l%ul Kk crush
strength = 887 RHREAF CPF afd%at t'r9 ti R i Rgekected. Qro, not, the ~ The
hydropgeat edofifgHti8hbOVHEDN St M=l NGn¥BE HIAN $RALrbY ofNidizyEANY ai ni ng
either a mxed or stacked bed of discrete particles (25% of” a 0. 25% Pd

| oaded TON ?8EPoLcH DY3WPt £eBEFRAA PRiE] ER efpTokemmineslat al yst and wherein
in the case of th t rticle ON t.qp. of the

i som cat al yst corr@%%e%&)%g}-‘ggqbﬁ%#asﬁ I tAI z@aﬂd mw>a<gd 052%?2?& pe]l:'1

cat al yst natkebyvdlumndiofg PRy pdvdertedpr 25riiing Odperawiiioh s7 580 paeder ed

0.3% Pt/ 1% F- err err]. and pelleting the resultin
° OpréLLctelig suclh as pcryptog aphic ca.lcu!lagions, during

30 cextain phases of the operations of programming or
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bl ended- powder. The TON has a silica alum na ratio of about 60:1. In al |
three cases the effluent fromthese units was then sent to a second
reactor |l oaded with 0.3%Pt/1% F-Al[err](Jerr] and run at 200[err]C as a
stabilization step (in accordance with USP 5, 158,671). Al reactors wer e
run in up-fl ow node. In g | cases the catal ysts were crushed
and sieved to coll ect the 7-14 mesh (Tyler) fraction. The units enpl oyed
64 g (100 cc) of the 7-14 nmesh particles. The catal ysts were activated
usi ng the fol |l ow ng procedure: 1. Hydrogen flow at 0.6 ft3/h
(approximately 0.6 SCF/ h per 100 cc) at 2.4 MPa (350 psig). No
liquid fl oweras:.ng tHeatmealor&[ drér,] GWheseo GPECfadiiion@. beings undsiy the h.

4. |lncrease ) t 6 ) and increase hydrogen rate
to 1.6 ft[eFBPﬁﬁ. af ghe Fﬁgggai ggégc gf tenperature to 400[err]C at

8[err] G h and hol gh480kBArRCwEYr is based4oh. the useV\Gf%{ Meldsky 14
PCT/ US95/ 14565 6. Cool to
SOR oper at i R§ tBRpEEERAMet¥BSONBIEPRCRaS aut?'W:F%H%‘EIu‘E%PEF]%JeJCP‘EYwdrot r eat ed
600NR) zat 330[err ot 411 at
370[err5]C 0.7/h LFSV,? no(fgxglpsp g%gl;igogu SCF/ bbﬁépuréﬁlﬁ r%ﬁsﬁ eat gas
rate. Hydroar:éa.tvadtes faaed:r\m@s:aum\armgl ntiocatied 2idnt of t Hdig smamekyatidn unit
where the condi - h C% gb) % wer e 330[err]C 1.0/ hr LHSV, 1000 psig
total pr essﬁFE"Eﬁ&ng 806 8cEPHHP ﬂ)ﬂ?es §8Fbgen treat gas rate. The -
tenperature was then aokRGRERSRU0S! £RY é]@af@e%ﬁ[r] C and 360[err]C, all
ot her operating conditions bei ng held constant. The tot al
liquid product frém-hpregentatieni oerunihe wdata fugot i dhatde Ha%dified
Hi vac.Topp O 370 C cut (Il ubes cut) which was anal yzed for -
pour pg nt. E]_'E%}p t8 Be g&S%?%nr’esul ts obtained in this Exanple are presented
in Tabl es 1A, 3B, -angré€entation on tHae dddtessshowethaf tdte product
obt ai ned usi ng t he ugl tized pell et catalyst (having a M of 106) is of
i n dr§ss,<_46[err]C) as conpared to the product obtained

| ower pour

using a m xed bEdéOf_ Eﬁltlg%gebke{;hg%%gﬁmﬂ@0 3% Pb/ 1% AL[érr] Jerr]
pell et catalyst (having a Vi of and a pour point of -4 to -11C) or a
stacked bed of di §creweitipal ﬁéféngvthglnrqqnaram@ bR, point of -2 to
-7[ergkC) at equivale a r es. WO 96/ 16142

e u?@'s/ T Bt opp1h§2ehe phETRERALHE s
TABLE 1A 7 - stopping the charge pump.

25% , ! , . 25%
Pd TON, o8¢poe the programming of an EEPROM cell makes it

Pd TON, necefd¥ry to PdniOWt electrical chaxges into the 600N
75% | SOM 75% | SOM CATALYST RAFFI NATE

Hydr ot r eat nBACIrapmery C&tl, steps d@xT5 and 6 axgyraccompanied by an

(Bl endgd PO%%&S.%I@%@%E%Q) of c&%‘? a&f”&%%cltefcf L&epearance which

370 ssure

1000 depeﬂ@&)essentiallﬂOCﬂ the vald®00f VchHSYhe address,

0. 75 - the .nws ed vald d  the. . temporata £t

2500 oRFparammed  valug an 5505 *"PeRAGERSut AT quf®  Yield
on Feed component, 9. 55 8.72
8.17 Bot t ons L|qU|d Yi el d on Feed 99
87 g3.gIn orderg go BaFker e TOYFEERt \EAFBREERA t ons

|1:82| S25 f%@t%:r:mt %f a 8é'r54ptog4ra9ph1c ggléulai%{.%n £6k 9exam§1];é.)l7€rr] C-

28.1 Dryt\b\gx inwestion proposes to wge7the chaotdg oconsumption 0
0 of ste;?s/erlle}”s and & by performing the cryptographic
calculation during step 5 for a period of a few

microseconds.




4.JUL.2e@0 17:407 ° G+ SCE PROP INDUS 8442366343 ' Ne1e6 P.9/15

Yield on Feed 76. 30 68.-82 69. 83

65. 59 52. 38 Topped to 370[err]C (Yes or No)

Y N(Stripped) Y Y Y R1. [err]
75[err]C Density [err] 15[err]C 0. 8815 0. 867 H. A
Sul fur, wppm 4700 7 2.2 1.3 <1
Antek N, wppm 89 <1 <1

<1 < 2 FLS Sats, wm% 69. 57

94. 2 92. 25 86. 62 FLS Aromatics, wt% 30. 43
5.8 7.75 13. 38 Viscosity, cSt [err] 40[ er]rC

70. 11 6Be83do thisp3.W1e cuyriegrianhlic siealayl ]atﬂ@@[ erdd] C
10-889  pePr888ad accord?nddfo thg forlofidlPateps: 7042 VL
H . 1 - startlnglﬁhé chaf@lrphﬁﬂpﬁt [err] C 52

53 -46 DSC Wax, w %

28. 9 Noack VoI %t i i pyegggbam.g@ of 1ag random dataglfem on the g 5
6.5 | BP, %C 391 250

342 O dagas 281 331  5%off.[err]C 444

350 392 - presentz3d@n of a wWAZing 58%lsess[ epB | Ghe

506 §94 490 488 477 95%

of f.[err] c @ddress bus, 576 567 564 563
555 FBP,[err]C4 - jnitiation of the ﬁﬂ@rammzng, 05 611

611 603 Topped to 370[err]C

H A, Sul fur, wppn5 - effecting slsgocryptograplslq calw&%&%r wppm
114 y 40l err] C 128, 802
76.27%% Vi scosi ty, g@gﬁ%é thgs’éxl’&’%’l‘mg&’sas 9.658 VI

91.6 1057 - E’euppEngnthe[eha;@e pump. -23 -24

Noack Vol atility (GCD, w9 1. .3 I

387 343 '&'hrgz%ggf Q’xese s%eps, the foo%print E?.gthe curreréfgg 50%
of f sumption due o9 the cx raph®2% @ifculation of

574 copgumption, yptdgrap 602

WD 96/ 16142atep 5 is masked by the writing of the random data item

PCT/ USQ5/ 14565 14 -
TABLE§%B 19 a given part 26 of the EEPROM memory reserved for

25% th:|.35‘ﬁunct:l.on. 25%

Pd TON Pd T hi calculation, step b

75% 75tyoTn'5tea‘=l of ?S/Crypt"grap ie calcu ' P 2 600N

| SOM CAT  ggpl %géé%qﬂ: of anySEMee€ilion to be pHATALET vis-a-vis

RAFFI NATE HYDROT (<-- STACKED BEDS- - >)

Tenper at ur e theepMfgide. 395 330

340.5 360 I e, P formi these 1000
100p 2° (’)té aﬁdﬁ%‘i'&% §hstH§V of performing

0.75 operatlohs to be prot]ected duringl a wg@dt/imyg in the

o ohong et Ber oy ad B dong yest¥n SYHRERLH! B
Bott ons Li quiegha¥iyelldi ,on Feed 89

83.2 77.8 370[err]Cferr] Tapped Yi eI d on 100

96. 0 85 82.9 73.5 Bot t ons 370[err] G
Fuel s 0 5 15 17. 1
26.5 Dry Wax, w % 23. 7 26. 30 Overal | DWO
Yield on Feed 76. 30 " 60.78 71. 34 65. 04
53.92 Topped to 370[err]C (Y or N) Y N(Stri pped) Y
Y Y RI1. [err] 75[err]C 1. 4551

Den5| ty [err] 15[err]C 0. 8815 0. 8668 H A Sul fur
wppm 4700 3.2 AntekK M wppm

89 0.5 FLS Sats, w% 69. 57 85.6

FLS Aromatics, W% 30.43 14. 4 Viscosity, cSt [err]
40[err] C 66. 46 62. 56 49. 39
Viscosity, cSt [err] 100[err]C 10. 889 8. 003 8.974
8.622 7.464 Vi

110 110 114 %C 86. 6
85. 82 % 13. 4 14. 18 Pour PQ nt,
[err]C 52 -2 -3 .
-7 DSC Vax, wt % 28.9 38.3 Noack Vol atility
(GCO, wt% 1.9 9 5.8 6.5

9.6 IBP, [err]C 391 235 345. 6

”~ A A ~ NN ~n/7s7 . r r r M o~ A A A ~NrN -




4.JUL.2088 17:@7 ° G+ SCE PROP INDUS B442366343 Ne166 P.18/15

1 25% - 25% 25%

Pd TON Pd TON Pd TON

75% 75% 75% 600N

| SOM CAT | SOM CAT | SOM CAT CATALYST

RAFFI NATE HYDROTREATMENT (<-8M XED PELLETS-->) Tenper at ur e,
[err]C 370 330 340

360 Prem um PSI’ . 1(ﬁi{i ﬁﬂi‘o
o0 " oo™ e | Wi

1 1 1 SCFI 8 = C L W § *
1500 CLAIME 00 2500 2500 3701C. Tapped Yield
100 . 83.9 84.9 73.7 on Bottons
370-C Fuels - 0 . ' 16. 1

15. 1 26.3L. Bryambee oz hiding the operatjgns performed

7.69 8. 50 . 2.6 epat I, Q:ga i egd smart6- 30
Topped to FHodé (cpng:rorﬁ)nt :LnteriLdeﬁ %Sh’%l plpe rdiRd! kS 2

Y 5 card, cRaB:ac%eEi@@d irDefllsétyla ohprises at least @1'@815

0. 9651 H A. Sul fur, 700 th N, uppm
89 means (205 SA s "2k 26) for modlLEgd; 7 the Ffé‘rEF tics,
ut % VhBcosify, Csiid 40n onent _durin the

63 c%%?%apéfﬂlscoé?ty, B i component during _the,
8.696 perfBifance Vbf the sajid operations,

134 14,012 PAUASHSR, sgeording to Clain 1 Fharaceebleiy  F

-4 n- 8ha L :D%d&%(,m %he current consum tz&n9
10 the meahs fo p
37.34 Noack gola lity (Cco, w%

391 g@gpm_ses5p(toflfeas@ one circult (30) fox J,M:@gratln fgh‘@z 50X

off.-C 50 91,8 ,95%8ff avErage the
576 sEYrEent, Flgl-f’, _é:he gomponené B 6169-‘7 rag 602. 3

Topped to 3%@r€aE¥ofs Mh this curx¥ent ovexr time. Y

Y . H A Sulfur

6. 2 <3 3 3. rﬁe‘P(eWC%vpﬁﬁFc’rgmg te Claim 1,11ci-1arac’cerlsed2

;é ? 15 in t8£t6 the means, Ofo7: mocﬁ!éﬁg.% gcr?aétﬂ%(;rrerttx consumption 6§62§5
[ u

6.9 comgriees at 1ea1s¢ 5>3\e rapdaso i kgnale geneAar (28) andipg go2

26'827 an gﬁg@gﬁgf res:LSssc?%%éB(%)v $925idobeC Supd1APAC each of 129?62

107.1 the rkQ@lstors being08oBtrolPedrbPothe, rgxmlom signals. -23

-23 -2 130 S ut -

17. 51 1? o5 A devmisaggg glRlﬁ/Rtﬁ \&%lm 1, characterised

13.922¢ in thje?c Sk compriée?s% plukobrky \iof atkans y (DECOR 04K KGO, 1.9

6.2 | BP 387

346 . 301)3;&@: mod;fylnggghe cyxrerk consumption. 442

igé - 23 . A dev1§z7acco§9¥n9ffto Claim 1, characterlsedggj

561 in 538Gt the mear555for n:@ﬂu.fylng the current consumptioggg

600 00 597 96116,14, 4) of th

PCT/ US95/ 14545 ’ghe component™ 1n the cX\Qe %Jf 6l ﬁemory él o eerl e 2

The sawe 60QEERlM itiales orlértyl dnl siamltaheeasdy perfipumdng: treat ment
over a C-411 hydrotreati ng cat al gst hen, , f IIO%Q stri ﬁ Fg
remove H2S and ammon@® waBerasif ni ¥+ Jr%ﬁb%d | Powi B as:.ngal @i um
| oaded TON gafal ust gl %téﬁ] 33/&4%.43@) naRehat 8pewBdebnd andrange of

e con

condi ti ons. tions of opérations and the results of
the runs are presentege nat ifablos zth@em\nmprocesmr%/ 16142

PCTI US95114565 A device according to Claim 5, characterised’ -

TABLE 2 6.

0. 25X 3q g&»&ha in0.88der to impleddALYST hiding writing600N
C 411 @ﬁ Pd TON Pd TON Tenperature, *C

370 300.3 330.6 360.5 Pressure, PS

1000 1000 1000 1000 LNSV

0174. 1.01 1.05 1.01 SCF/ B

2368 2460 2342 2369 Knockout Liquid Yield
on Feed 3.57

3. 89 7.14 Bottons Liquid Yield on Feed

100. 4 92. 30 81.6 73.3 3709C Topped Yield on

Bott ons 100 93.4 83.1

~ A PN N~ -~ 1 ~ A~ o~
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Topped to 3709C (Yes or No) Y N(Stri pped)
Y . Y Y R 1. a 75tC
1. 4545 Density a 158C 0. 8815 0 865 N. A
Sul fur, wppm 4700 0.8
0.6 Antek N, wupp ) 89 0.5
0.5 0.5 FLS Sats, wt % ”II’"“"HHIHW'TI”"I’ 85. 46
91.7 90.01"° 89.71 FLS Aromati ts,°¢ 30. 43
14.54 8.3 9.99 10. 29 V'SCOSIty, cSt a 40-C
68 64. 88 63. 59 Vi scosi t cst a 1000C 10. 889
7.61 cpexpiigy, the gygmory (14) g gaWprisesy a part (26)
A I - in§ ©f a random data item. 86.6
86. 06 deditpteg to thetheardiny ©of 2 rape XN
13. 4 13192 A devicellad®rding td3e9d of Claims db to 5, Pour
Point, * c sed in St%\at the achiv %mn e nl:\l n -4
-6 osEREBeC RS ) NovERSVATZADT | Py
(CSD MM modl%ylng thepcuréenL hchsumption iH)ébntroJled by5tie 250, 6
344. 6 miguapyocessor 348)8 so as5tofpe pctivated Solely for - guq
332.5 390.8 50X of f, IC
506 the dpgrdrions to jge grotected ic- 2 490 95X of f, 1C
576 56589 A devicebmd@zording t61CPaim 5, chB@acterisedWD
96/ 16142
PCTfUSQS/l&B%Sthat the microprocessor (12) performs at least thel8 )
TABLE @ (copt M i

1 hij calculation accordin to the followling
0.25 tygstiapnic eala CATALYS 600N
C 411 stepal: TON Pd TON Pd TCN FBP, C
616 604. 5 §3$r3 601. 4 Sol vent
DUO Topped to %%t@%\fapq‘%\% charge Y N. A
Sul fur, wppm - present3606n of a AntrglorNdatgpmitem on the data 114
FLS Sats, wtl 63. 25 81.8 FLS Aromatics, w%
366. 75 bus, 18. 2 Viscosity, cSt a 40*C 128. 802
66. 3915 Viscosityrehtdelély of a wriliB§3 address 90@68the
4 VI 91.6 112 Pour
Poi nt, *C address bus, -23 -8 Noack Vol atility
(GCD, wtl) il P '
387 51 of f initiation of éhé’prograéﬁ%?g, 50X of f
504 95X of f- performing the cryptogra@idc calculEBRon,
609 WD 96116142 .
PCTI US9S/ 14565 - Stopping the programming, - 19 - Exanpl e 3
The sgge 600N raffig Ohg EXREPER Agdasumpip] ected to hydro- t r eat ment
over a C 411 hydrotreafpng cat al égthen stripped to renove H2S and

anmoni a and the s&ei pped BPoduee ma§h¢edeQ#RF%Rﬁt onttdisi kprrentyniti zed
Do EovABRaRBbLeLs, USRI LY TSN 8hif O Fypbirapn®) on
calculation.
9, A method for hiding the operations pexformed
25 by a component, characterised in that it includes the
following steps:
- starting of the charge pump,
- presentation of a3 random data item on the data

bus,

I
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silica/alumna ratio of about 64tl. The conditions and results are
reported in Table 3 bel ow WO 96/ 16142

PCT/ US95114565 | -
TABLE 3

25% Pd ZHS 10 U!HJMILMH Ul Ill!

75X RFT-10 * FEED
25% Pd ZSH5 { BLENDED CATALYST RAFFI NATE
TO HO6 75%FUFJD PONERQ Tenpersture, eC

370 270 ressurg PS

1000 IOOOpresentatlon 1650 a wri LRY dress on the

0.73 address E.usl 1.02 SCF/ B

2438 249 2447 Knockout Liquid Yield on
Feed - - initlatlon of the programming, 6. 87

7. 60 Bottons Y] el

100. 5 %égfléﬂ““l“f the ’8‘@’%$ﬁ% GPPE3EEdRel d on

Bot t on® - stopping the progddiking, 95.6 85.2
84.5 4 370*C— Fuel s 0 4.4
14.8 153%0PPing H§ %BFGEWB@I“P 23.7

24. 27 Overall DWO Yield on Feed 76.30 ° 72.76

78. 69 70. 49 Topped to 3700C (Yes or No) Y

UCSt ri pped) Y Y R1. a 75-C

1. 4557 Density a 25-C 0. 8815 0. 8682

H A, Sul fur, wppm 4700 3.7 Ant ek N, wppm
89 0.5 FLS Sats, w% 69. 57

83. 05 FLS Aromatics, W% 30.43 16. 95
Viscosity, ¢St 3 400C 82. 37
86. 75 Viscosity, ¢St 3 100i C 10. 889 8. 325

10. 1 10. 16 Vi

103 97 XC 86.6° XN
13. 4 Pour Point, *C 52

.3 -19 DSC Wax, utX 28.9

Noeck Voletility .CGCD, wt % 1.8 8.1 4.5
5.4 IBP, 'C 391 262. 9

355.4 350. 8 5X off, *C 444
363.9 406. 3 397.6 50X of f, *C

506 495. 3 495. 4 492.1 952 off, IC
576 566. 6 566. 3 564 FBP, *C

616 602.5 603. 8 599.9 WO 96/ 16142
PCTI US95/ 14S65 - 21 -
TABLE 3 (conti nued)

25X% Pd ZSN5 FEED TO HO7

75X RFT-10 600N FEED

25X Rd ZS95 ( BLENDED CATALYST RAFFI NATE
TO NO6 751 RTF-10 POVZDERS) Mass Spec CASTN 02786-71)

0 Ring Isoparaffins 30.7 31.3 1-Ring

Cycl oparaffins 14. 2 21.5 2-Ring Cycl oparaffins
12.8 17 3-Ring Cycl oparaffins 11.2

10.9 4-Ring CyclLoparaffins 9.2 S. 3 5-Ri ng
Cycl oparaffins 2.5 1.7

|
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6-Ri ng Cycl oparaffins

Ne166 P.13715

Tabl e 4, bel ow.

2.7 0.6 + Monoaromatfcs

16.8 ° 11.8 DWDO Code # DNz- 000428

DNZ- 0011 opped to 370*C (Y or N) Y Y

H A sul {‘E?”"aﬁgm 5600 6.5 . FCTFRIVUREN  uppm
114 0.5° FLS Sats, wtZ 63. 25

79. 54 "FLS Aromatics, w% 36. 75 20. 46
Viscosity, cSt a 40-C 112@802 79. 49 viscosity, cSt
a 100-C 12.863 . 883 ' VI

91.6 104 Pour Poi nt -23

-18 DSC Wax, M % NVR H;, wt % Noack Volatility COCD, w %

1.9 4.7 | BP 387

347. 2 5X of f 442 404. 8 50X
of f 504 10 494. 2 95X of f

574 564 FBP J.J 609

598. 2 961 Fe+42

PCTI UP5TTZ56) dout 162 -

TABLE B g%gpt | gad) . ~

25X Pd Z / 20 FE?ZE TO NOT

75X RFF=—3o- ON \FEED

25X Pd ZSS 181 ( BLENDED-~~ «-.l-- .. CATAI-_YSIqu-- | "R&@*r| NATE

TO HO6 75)1 I'F' ' POJDERS) Nass— Spef (AEfTM 02786-71)

0 Ring |soparaffins ; 40 211 @ | -Ri ng

Cyci opar affins | 15.3 22.3 2 mP Cycl oparaffins

15 1 .8. I L3-Rina Qclloparaffins | | 1318

12.8 4-Ri ng op‘e-r frgpg———r—=—==—~--10.6' -1 { § 5-Ri ng
Cycl oparaffins 2.8 6- Ri h Cycl oparaffins
2.7 1.4| 30 Nonorlimti cs 1 {20. 2

13.1 WO 96/ 161412 - , e .
PCT/ US95/ 14565 - 23¢ From
this it is-seen that not all |zeolites are appropriate f}oq use in the
present invention. The m xed jpowder pellet catalyst conttﬁl ning 25 wt %

Pd/ ZSM 5 produced alproduct df only 97 VI with a pour ppl nt of -19C on a
feed which if ?—P’E' sol vent |dewaxed wpul—el--have-a M. .eH] 104 gnd a pour

poi nt of -18. ILis to be do ared t he product pr using a

m xed powder pellet|catalyst [coBBai ni ng W Pd- TON (Ejanpl e 1) which
had a VI of 106 and|a pour pdint ofl feed whif W if simply

sol vent dewaxed would have a ¢¥#—o pd—a—pour of -2d[lerr]C) or even
with the product preduced in Exarrpl{_e 2 us|| ng pnly Pd/ TdN (no isom cat al yst
conmponent) which had a VI of 10 and"apour @pint of -6/ an a feed which if
sinmply sol vent dewaxed we+ eeaa VI 3 poulr poi nt of
-8[err]C. ZSM5 is qﬁn oval por e zqollte b ni df dectional . This is
to be conpared with{the ‘Rbcyr e [ 9 of~29VH22) which is a 10
menber ring- A& g ectlonal pore nateri n the porLeslS e oval .
Exanpl e 4 A rrlat e at ed ojer a C—411
hydrotreating catalyst, strilppedYo renmove H2B andyammonifa then fed to
“units con- tainingleither tETI zebAni xed poveET pelil?et cdtal yst conpri sing
25 wt % of 0.25% Pd{ZSM 5/ 75 wt % of a O. 3%Pt/1 0% F/ Al [err]CIerr] cat al yst
or a 0.25% Pd on T Im na ratio of
about 64:1. The conditi ons used and the results obtained are present in
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"WD 96/ 16142, :
PCT/ US95/ 14565 - 24 - [err] WO 96/ 16142

PCT/ US95/; 14 - 25 - [err] VO 96/ 161 '

PCT/ u395§"%°49§g§““ - 26 - [err] WO 96/ 16?&5’"""9’"05”'

PCT/ USO5/ 14565 - . -27- [err] VO 96/ 16142

PCT/ US95/ 14565 | - 28- Fr om

this it is seen that using a'uni tié%g! m xed powder pel'l et catal yst
containing 25 w% of a zeolite of kKi,nd ZSM 5 produces a product of

| ower VI (VI#104 at equival ent pour point) as conpared to the product
obt ai ned by practicing either sol vent dewaking (VI 114) ofr treatnent
using only 0.25% Pd-TON (VI#109). There is no advantage to using a m xed
powder -pel | et ‘catal yst wherein one of the conponents is of the type
represented by ZSM5, i.e. an oval pong zeolite which is not

uni di recti onal . WO 96/ 16142 j,J )
PCT/U895/14565 -
adi ng waxy feeds said nmethod conprisi
. ng conditions of elevated te
ydrogen with a catal yst co

CLAI MS:

1Bgont act i ng
ature, and’

ng a

et catal @yt nade by m xi ng powdered no ar sieve
CJ bnpri singfa 10 menber ring uni-  dire¢ti om& pore
i norganic i de I'eculfar Sreve wi fjh a powdered * isonerigzation catalyst,
m xi ng the powdered| matlerials togetlher to form _ a_honbgepeous nass,

conpressing/extrudiﬁg t petleting the extrqd
mass. 16o—p. The method off claim1 wherein thelp
si eve and the powde i sbnedi zation catal yst are nixed it
boehmte or pseudo pMmte ifs added to the mxture, th
conpr essed/ ext ruded aad pel | dtHgp and the pellets cal ci nqd
boehm t e/ pseudo boehmite intqg al um na producing the catal
3. The nethod of cl i wherein the 10 menber ring
pore inorganic oxid qr sieve has generally oval |
m nor axis between about 4.2 |[err] and about 4.8 [err] an
bet ween about 5.4 [¢érr] and gbout 7.0 [err] as determ ned
crystallographg 4. The nefhoed~of-clai-f-1-0
powder ed nol ec ﬁﬁk"sieve dewaxi ng catdl yst and the powde
catalyst are conbifped'in a rjat&é in t e rang@ﬂl:loo or
;1. 5. %he met hod| of "3 n the ingr
nmol ecul ar si eve congajns fr ong-6- S—5—i at | east dng G oup VI

net al . The nethod. oﬂ clalnﬂ5 whierei n t he nrorganic oxi de
nol ecul ar sieve conflains a G¥pup Vﬁﬂ"'? sdf ected frqnlplatinunland
pal I adi um

d/ conpr essed
tBgd riol ecul ar
get her and
i xture is
to convert the
st pellets.
uni di rect i onal
-D pores having a

a mpjor axis
by X-ray

aLein the

ed |Zoner|zat|on
re to 100 or nore
ani ¢ oxi de

B Central

'%15?'\14 : %\12
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- 30 - 7. The nmethod of claim1l or 2 wherein the inorganic

oxi de sieve is sel'ected from ZSM 22, ZSM 23, rrierite,
ZSM 48, %e%ﬂsl olite and materials isostructural ther eﬁ%ﬁ&é‘lﬂ%ﬁ SAPO- 11.
8. The method of claim5 wherein the inorganic oxide nolecular sieve is
sel ected from ZSM 22, ZSM 23, ZSM 35, ferrierite, ZSM48, clinoptilolite
ahd materials isostructural therew th, and SAPO 11. 9. The
method of claim1 or 2 wherein the B¥0Berization catal yst conprises a

catalytically active netal selected fromthe group consisting of G oup
VIB, Goup VIIB, Goup VIII netals and m xtures thereof on“a refractory

nmet al oxi de support base. . 10. The method of claim9 wherein the

refractory netal oxide support base further includes a dopant selected
from hal ogen, phosphorus boron, yttria¥ magnesi a. 11. The
f

met hod of claim 10 wherein when the rﬁ_J%ctory nmetal oxide support base is

al um na the dopant isg hal agen 12..Ihe_nethod of claim11l

wher ei i Tretopdigut ¢ f1 uorine. 13. The nethod jof ¥ggai m 10

‘wher ei 1 m@ the reffactory netal oxide support base is si]lic&-alum na the
dopant |i g:hr }'or gnesi a. 14. The net hod of] hm1l or 2
wher ei n.thewaXy feed is hydrjotreated prior to being upgrs

15. The net had qf cl &im 14 wherein hydrotreating is perfor =
tenperature§ int ange 280 {to 400[err]C, pressures in the range 500 to
3000 psi, hydrogen tiqeat gas rfate in the range 500 to 500Qq SCF/bbl and a
flow velocity in the|range 0. to 5 LHSV. 16. - The net hod of

claiml or 2 whargeinl|the upgradi ng condi - tions used incl de t enper at ur e
3%_1 Pg g a€ 133 mp

in the range 30
PCT/ US95/ 14565
500 to 3000 psi, a hydrogen trleat gas rate in the range 1000 to 10, 000
SCF/ bbl and a flow vé¢locity in‘'the range 0.1 to 10 LHSV. :
17. A wunitized m xed power pellet upgradi ng catal yst nmade |by m Xi ng
powder ed nol ecul ar sijeve dewaxli ng catal yst conprising a 10 menber ring
uni di rectional pore ijnorganic joxi de nmol ecul ar sieve with a powder ed
i sonerization catal ygt, m xing the powdered material together to forma
honbgeneous nass, coﬁpressing/ xtrudi ng the mass and pell et ing the

p75[err] Cl a pressure WO 96/ 16147

conpressed/ extr ass. 18. The cat al yst - of c+&5ﬂ117'mherein
the powder ed nol ecul gr sievel aB@ t he powdered isonerizatijon catal yst are
m xed toget her and boehm t seudo boehmite is added|to the m xture,

d cal cijned to convert
g the ynitized catal yst
catalyst of claim1Mor 18 vherein the 10

ide lecul ar} sieve has
i tween,abpdyt 4.2 [err] and
about 4.8 [err] and a Sho¥y S b Jogé%ﬁaﬁ'er'] and about 7.0
[err} as determ’rsz%_ty X-ray cryst
6

ny. unit __ 180 The
catal yst of claim [ YIOUE r ARVY-V- 0%

, ar| si eve dewaxi ng
i catal yst pre ined in aratio
in the range 1:100 or] nore F;égﬁﬂ of4 noed @1 12

the mxture is congjresggd/ e

the boehm t e/ pseudq b;jpnite into alum na produci

pel |l ets. 19
number ring unidirectygnal
generally oval 1-D|potes having a i

catal yst and the powgered isongriz

FIG.3

- 31 - in the range




