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bei ng wol | 'y” strai ght chdi n but because the branchi ngs are relatively
short, the linear chain characteris- 55 tics will predom nate, so that the
material will be of a waxy nature, contributing to a high pour point.
Process Conditions General 60 The feedstock is heated to an el evated
tenperature and i s then passed over EPHE24BRT eati ng and hy- drocracking
catalysts in the presence of hydrogen. Because the thernodynam cs of

hydr ogenati on be- cone unfavorabl e at tenperatures above about [err] (about

[err]) t eHﬁE‘t[n%L %Bﬁﬁnﬁh%ﬁ‘mﬁ:& &o\@louﬂow labouf) 675+ & 825+F) YireDigpiess 4 thel Baginning of

addi ti on, theprResytié) @hetytipeiture amplogpd dr»clmeaemw Is@amMnstharcetaWtao-
exo- 65 edamemrmeamtvenéy@em "h@!éQI twa@mtye ! ature
desired i n W %‘gf%%@” i y ﬁ}%es
nor ma|5| v gﬁ @?o.t’:a}‘f AT a;arnemt m

begi n yogbie parfiah ﬁre&sﬁf&)ébﬁiullyrall ntvuf tdnal same eras

| ower endstﬁé ﬂdﬂkmahgmmbreasomhﬂv €about 420 fiq;gbo

i ncr eas ed2169 ~oigkl moretcommenly, ig GENA

oi | fé%ds?@t‘:k' %‘:ﬁfﬁ% iy g X) ﬁﬁ@es?m Yar:th
space veI rsio mﬂ, Q}I‘( .

pr ef er abl jhnsois dohd) the. rlmuhaommml accotdimltorcatl\onhnel

) ta e,

1000 n. 1. predsure ;?gﬁgggo &gﬁgﬁ%ﬁgﬁ%
(&bout316 T E

75-percen '52'533%%&&9@&&  grlene awsycue B4, Llow(HreB5rée &6 de-
nor mal |y ragrd:mma nff GARigW oPbq edsHRasGiod antt coh 2eubraly shamper &LIPO
[err]), nmemvﬁmmd;qatefrom 5000 to 1000OkPa (about 710t 0 1435 psigQ).

Altho@gh hj ressure op- 10 erati. ., typically up to 30,000 kPa
(about 43 ’B’Eﬂaﬂ‘g) may al so be used. The preferred node of operation is with
| oW t 0 MDA e, 3 ePrrklf Bs \bF §id prockidl 58! 1bad i RIbPoRPA HydtotleatPdiRRto cBheNRGSs S
may be opgrdiben &iﬁrﬁ%ﬂcﬁﬁﬁ%@@b@%@é&ﬁmﬁ #ig BndoRydrogbrisaifide CACHhIS stage) rhydroerackn
to [erss] (rrgbmuﬁmr[:mw togpthe

be consi dereab# nveamtqm?f g ,Jm'ﬂgﬁ
pressur es e,'{'@g:?g : @ﬁon—no—
conpar ed a0k tcﬁalugn)na or

S (

nor malsoy eﬂﬂraaieam a:l:tortsyel mmdmg:nk |nu§sepreddeﬁmwtd®‘tmmcesa. mmw
| ow convemmdm comienay) et the, gubspquent e ’g W'
par amet er ghe °°"‘ER9H‘P’“ Y&?dﬂrsé‘g 3 o :ﬁg&g‘ ot N S m
| over pre@if i nas R oo o S o

of Vi & 0iGeRsHlyD I8 Hhet] @i eﬁmwee sasaadmsm EhyarogenCiransier] activityt theCdamlyprss a
equi p- newholdiwill hdve gost-iydmpen tﬂ@fergrdtmhmaaad;yg Icharadtaristics. ; '
process, tdmdeseddaa ‘auming, siica-ajymipa ar

ni trogen & erm utd : |
sul fidg |: io yitie Ak :
nydr Oge”at B “ﬁg ﬁo@ﬁmw 56 N bk pofte miosomvertbdriotatincele -

greg of cmlavsﬂshyangénosu schmabcsﬂi’hoalbdly rebédofonn
thrs stagéu i

Cat al ygt s °8'P e .
nitrog no H Ulrd cbmpﬁ'lbtdfﬁ&n't L 1 B CataljSt
CONpri se aedndsige. Ho tofsmm mm"phweammw-

carrier sucharywits tHelnobie metalhythoerackingicatelpstsivhich anemore sgrBitive fothedmpyritighiesi a

- Because extensive cracking is not desired in this stage of the process, the
aci di o udty9oFReiI ity of the carrier may be relatively | ow conpared to
that of the Gérﬁfd'gaﬁﬁbﬁ&s&ﬁhm ol 3€padidcio 1RO WpRb@atkingB¥ephI8 2
single m@ﬁﬁ%}hﬁ% i %ﬁm&am«:ﬁﬂhﬂcm&mﬁoﬂs ahich ?ake

ni ckel , coed toyercmemmmdduamadfvsjm‘h s cauiad) outeover @rnumbenofbseguantiain
of metsal s bsés:hr zenep iof el hvﬁwmmmm v@btm c,qeetﬁmrfmeyﬁué?ﬂenewmsm'v n-

re T T ﬁg&%wggm bt

activity; dehﬁnoﬁ Srit isovid

M ni medo Creiaiik pratinuet ar mm ochfounsd\M.éﬂA ianth XIAs WWENWNQMCN

al umi na, <ten W&Fﬂﬁ’rﬂ ,aginlicombinal Lo o 8‘['%!“‘* g
| ar ge poré" Jﬂ' nﬁ'ﬂ“ pigeyeis 4R th Wity Btive
silica, al,;&gib ds&ﬁin% ek Biflou (basdrhéﬁs%talayﬁte 0.1 to.

cat al ysst 51tmwi der&m ﬂﬁmuauhlfbeohﬂebtwmartdhea pnefemvd basayletalmmbi!betont aboutohRer7twii fee
nmetal component 40 (usually inpregnated into the carrier and converted to
oxide) to the corresponding sulfide. in.the hydrotreating (denitrogenation)
stage, the nitrogen and sulfur inpurities are converted to ammo- nia and
hydrogen sulflde At the sane tinme, the poI ycycl [ c aromatlcs are partlally

o o o, M [ T T Y 1 T



ticularly wi'th the neble netal hydrocracki ng catal ysts which are nore
seQ§|t|ve to the inpurities. 50 Hydr ocracki ng The effluent fromthe

deni trogenati on/ desul furization stage is passed to the hydrocracking step
to crack partially hydrogenated aromati cs and carry out the other
characteristic reactions which t &@pe0 piees3 Bver the hydrocracking catal yst.
The hydrocracking is carried out over a nunmber of sequential 55 beds or
zones of the hydrocrackl ng catalyst, with the zeolite content in each zone
pr ogr essl &&. 5%%@3 21 W&am WAGEAC kiR Geils Mot trn& RYBRIgh S &Rl t €
beta afen éﬁi&a onfd the 1oty FhStBgHatet HidTk A5 hidicalCadiinied WANRANMBE metat D @Et her
Wi t h andiypregaRehinto0sn seiayghi g od zqmtaclomppnemmeﬂoee isogsemmtmqme detnlgadr o-
genat i eith acrowycmelnwnu 9"1#"9(7'%%@! sy QPF?E@‘&'P Wﬁﬁﬁp‘&g P@F‘"' katinuR,

Sal sh gpfori pugp || promide 3 pa o u s
VA Vﬂ'&%?a ﬁ:éf"dg ot o Lfmdsc ug&a Hg@%%f"@%.F" ke (1 Bbrates t@’% m%ﬂ "0 p

ni ckel cardBadte HampiBSof gs&nnia poUAdEln ammwe&maamlywax @hmmesiliy lumhetyum
cobal t dams, @kl Hiytsdeodos [1H)tbeomgdst Examplae loGMIadmnu:MipouMb mumm(n) dﬂonde and
ni ekel satein tenaqmm'majeﬁnm ) egple| W%ﬁ o ‘tm

will vag '& rege cmﬁ'-}?mi%se L in hﬁam
nobl e %ﬂ%" Qmﬁ (,EQ"Q?D“& obmpn m? i %‘?ﬁm%smhﬁﬂ.@ des;r hﬁﬁgfo'iﬁtdf ue alsxasar

net al samdﬁibrooﬁ-)p& &, HFICI|tH20ddls be f@aficulary. Wletul Cafppicdemts op bthbr metahs wel ﬂSObe
ef fiect veneusafutlsinoe m»yp'raebeexcwggag‘eo e redlite oimpregeatédinto tabout 1. 0

EP 0 2%&32?'593?3’%;%@ dr o EL 2 ool Hpgﬁ"‘gﬁéb%@m% § st en
expres ﬁg‘bf “91 for 49 i3h oPthisC266i &al 0 the
Ze ol i tﬁo: ?1 ‘l‘-§drb<9£&m 9§t§ R Iz6cHtel t;émaéi&u@a&:w.&sm o8, 821? met al

;0 b&rérﬂarsamatoeddesahmnomof s@mochanged onto the zeolite, it rray be done.

f or ex arwﬂee it i sqdr'e&tlel Aepentiratalysts) the geofijetihatdeasbpasty-ip MMP'HQ 'ﬁ °a’q6k??'pl es -
P

&mg for ({ﬂ%

of sui Prap‘P &ﬂ %“ieﬂe I§ in'a FI'El,\%ft'ﬁzzhﬁ.‘ﬁas ca%r@a g}p@w%ﬁ ﬁ;to 11
chl ori ff o B YdolHg bionds ORI aésaeuaﬂ Jiuwe atinum
anmgs nen&eﬁéﬁ%b@mm Blsp bQSntm‘o 4, uTEmBaRd MANpaRsS VbrmJ pagies mn |(1986) and ref-

net at usrgsdeds mademoTtimse (amsprdatails Jhe acidic fupgtidnality mpy tbe 1o "vl bythags exghangeeh np

of ni ctoe|zeek y Y"ﬂt?’ 417! CGRHANS (SPEh) as,sqdjuy By sieamibg (oF by cpniml of; the Sii- and

ni ckel @I“h T dgiay &WWM&I&A&%W& QUi um
ek 3%% Ay ey 0 U0V SR bl G
Exanpl qsreoThe(sm dh pmauwnmaumdsstagaohm@ deenda.umd(tg 19du@m0a¢lditeh:mtdnatl_0

salts Motnmmmmnys be

e| t her "E‘ ae| &t WWE ﬁgﬁﬁ\?fﬁ’ ?g‘iﬁcé'g ﬁ?"sf?'l’ef'tHﬂ”'é ﬁ’["l %’H’"‘B t° %“d'c
ouN R L OF 2dofhe. il o Breeéeeme a1 Wl QlcPormid) Ravi@rEIOUNG.
BOt t mﬁ%; naqsmldﬂldsst ee:m DKasbe6tlfound) NiRat 2boliBEROM Ao prépam ivith stihe
nmet al  tMBaliriind fatod abbva hé 260: Tadxiroum spec&ed:natu SJrﬁ’iamntM:spiﬁ 398 066 Re.[28.841. Rar

Pd[ er rfigs obat léast Qomeanﬁoremr@ﬂv ay jeastiPGh OWG'aMQWM;;%% -err] ,are
1 , .
r lal desdi
fatibs

particu ios
R R e,

huack ife ah@RBP aﬁe gkda.carg lalbghing Strsthy s zeoI ite beta. Zeolite
bet a i s rRocwysE zeame mldlbbeiehumtadgpt deapi(nagially. This gamelzetdme bn acﬁﬂflﬂ%bri temt t S

corrpos p@fBTen i the ra0oe “&F o areiert ?‘5’6%?"‘ E%_g w:"“’s
5,306, Qe s 9 cgg, A e 178 =B AP o
this z&G} "’Iuer e weasm  oite AAG bR thd SiEericl O mm&mtm 36t S

bas ed o:n wiige! ihdofbol mgdan athia smkwnmow t8rhpéiaidre dind othiai cnditiont emplaysd in S
made f ok mcales Qutphaoin mﬂentalhmﬂudv\kmthanc ands netsreﬂv qmummas mﬂﬁu@aﬁa hyist s,

t heé0z egtiq 'Ea*f-'@'sa? 9 @s%ll'%ea*qwa apd mefal °6|e t he
desi red '8 [ofT ire " g4l mgf‘ gmg ake

pl ace. iddin tamiied rmﬂ %fxm.m;sq B RS Sub oA o] B R oi..e doFhridn

suf f i cNaMbe-G6drGih @nd M'BAdal cly8lot btiiers @ Whichethe tnaiarmicerg hansmhmes moybm rkeotimee The

al pha gﬁa{kma;acaee PR ERUXIe. %fchpb!ﬂ ¢an de yegddp mefrmsmp@ﬂamqmyv mi"sd erdrjtially pubject-
togeth

Sosiod Wik rous mam‘% it 21
ot AT i S st e e ol

to theggy r@dnk SsuclT nSin tHdSWa hlﬁlﬁ dnfiﬂé-mlé}&lmﬁ-ﬁlﬂfhfnﬂiﬂa@rdr by
base ex:ﬁh&dﬂg&:a@ﬁagh&ﬁa Zieonia. (Tae maBip ey ab hideditd the abdiitl in thmicbrml of ametbrmhtmb h as
sodi unhep presriot eaqiireg to do b? thq)mm:o matgfials may EE'P'I"‘#GIVG

zeol it el ‘Béﬁ 'é"?ﬁ@ H ?’o"’Hcrf ‘E'T" "’QQ ic% 'ﬂ{/
choi Cedocrag(er? in '(hl ones r{a%' dr nt ms eth s VA6 er- NE
hy d0gehaRbL r%e %tho e a Juste as Ci rcumstances re-
qui re. The ammoni a produced in the fi rst stage will, to sone degree, tend
to reduce the acidic functionali- ty of the hydrocracki ng catalyst if a

cascade process without interstage separation is used but if only alimted - '

degree of conversion is deeired the reduced cracklng consequent upon t he
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ty are al so inproved. Cascade processing wthout interstage separation
prQyjdes product yields and qualities simlar to those of separate
.two-stage processing without any major |oss of conversion activi- ty,

al t hough sone | oss of isonerization selectivity nmay ensue. However, any
such loss nmay be conpen- 30  satedgpqj2{9/44$5B90 a Pt/ beta catal yst instead
of a base netal catalyst, e.g. NWbeta. The I nproved dewaxi ng and
distillate yield with the zeolite gradient systemresult fromthe unique
role of zeolite Beta in hydrocracking. The process involves two parall el
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t &pperatures were varied tBF obt ai ned data at different n 9j’ons. The
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‘defin®d as: 65 EP 0 216 443 Bl Conversion (W.% - 100 x (W. % 345
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conponents, the conversion should be nornmalized to a [err] (650F+) feed.
Thus, for a feed such as the VGO used here, containing 7 wt. % [err]
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in Table 2 bel ow. 15 , Table 1 VGO
Properties Gavity, [err] APl 21.2 Density, g/cc
20 ss ' Hydrogen, W % 12.26 Sul fur,
W % 2.49 Nitrogen, ppm

800 CCR, W % 0.06 25 Pour
Point, [err] 32 (90) [err] 7.162
30 &0 Distillation (D2887), [err] IBP
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351 (664) 35 30 401
(754) ' :
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50 438 (821) 70
4;6,(889) 90 528 (983) 40
547 (1017) EP
589 (1093) 45 50 55 60 65  EP O 216 443 Bl Tabl e Hydrocracking VGO Ex. 1
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20,9 TotaljZgojite Betd,o3.5" g (2 3°41 7507
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5. A process according to any preceding claim whersein the hydrocradong catalyst is disposed in
50  three beds.

Patentansprﬁche

1. Verfahren zura Hydrocracken und Entparaffinieren siner Erdolifraktion, die oberhalb .345°C - sie-

s5 dende Paraffinkomponente umfaBt, bei dem diese Fraktion in Gegenwart von Wasserstoff und bei Hy-

drocrackbedingungen iiber einen Hydrocrackkatalysator geleitet wird, der Zeolith-Beta und ein Matrix-

material umfaBt, dadurch gekennzeichnet, daB der Hydrocrackkatalysator in mindestens zwei Betten ge-

lagert ist, und daB der Anteil des Zeolith-Beta im Hydrocrackkatalysator in der Richtung steigt, in der die
Fraldion geleitet wird.

80 2. Verfahren nach Anspruch 1, worin der Anteil des Zeolith-Beta im Katalysator von einem geringen
Anfangswert von 5 bis 40 Gew.-% Zeolith-Beta bis zu einem hohen Endwert von 50 bis 90 Gew.-% Zeo-
lith-Beta ansteigt.

3. Verfahren nach Anspruch 1 oder 2, worin der Anteil des Zeolith-Beta im Katalysator von einem
geringen Anfangswert von 5 bis 25 Gew.-% Zeolith-Beta bis zu einem hohen Endwert von 60 bis 80
85 Gew.-% Zecith-Beta ansteigt.
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Pat &Bt a%§ﬂe' komponente umfaBt, bei dem diese Fraktion in Gegenwart von Wasserstoff und bei Hy-
drocrackbedingungen ber einen Hydrocrackkatalysator geleitet wird, der Zeolith-Beta und ein Matrix-
material umfaBt, dadurch gekennzeichnet, daB der Hydrocrackkatalysator in mindestens zwei Betten ge-
lagert ist, und daB der Anteil des Zeolith-Beta im Hydrocrackkatalysator in der Richtung steigt, in der die
Fraktion geleitet wird.

60 2. Verfahren nach Anspruch 1, worin der Anteil des Zeolith-Beta im Katalysator von einem geringen
Anfangswert von 5 bis 40 Gew.-% Zeolith-Beta bis zu einem hohen Endwert von 50 bis 90 Gew.-% Zeo-
lith-Beta ansteigt.

3. Verfahren nacih Anspruch 1 oder 2, worin der Anteil des Zeolith-Beta im Katalysator von einem
geringen Anfangswert von 5 bis 25 Gew.-% Zeolith-Beta bis zu einem hohen Endwert von 60 bis 80
65 Gew.-% Zeclith-Beta ansteigt.




1 Ver fahrem zurm Hydrocracken und Ent par af fi ni eren ei ner Erd6él fraktion,
g/oberhalb .345 C sie- 55 dende Par affi nkonponente unfaSt, be! dem
st Fraktion in Gegenwart von Waseprebaddqaame bei Hy- drocrackbedi ngungen
Cber ei nen Hydrocrackkat al ysator geleitet wird, der Zeolith-Beta und ein
Matrix- material unfaBt, dadurch gekennzeichnet, daB der

A or | dopogaari B Bodh 107 SRR pghichd o A0 Glbratfhmpda e

der die Fr adgwemrgedaeh bmbm\nef Corstél{dnden Ahsprietief @brrcder Hydrbcrickgalysator In dmlom-n
der Ant ei tengelsgendsl i t h- Bet a i m Kat al ysator von ei nem geri ngen Anfangswert
von 5 %is_40 % Zeolith-Beta bis zu ei nem hohen Endwert von 50 bis 90
Gew. - % zeBoVeP kﬁ@ta ansteigt 3. Verfahren nach Anspruch 1 oder 2. worin-
der Anteil yem phR6dd dhyuRelaqudgseldd dpimfihae A8 HALHDIR PEENsre R8RHramint 363050

von 5 b|SQQE;(hmmmwﬁagzghnéhnﬁeuemmméyihaﬁﬁhbm1h@#@cq%hdmumma5%;We&ﬁubrgzgg
65 @w. :ggemnuo cataheseyr ¢ age comgrenagt deilg zéoifts tiéte ef un ajdriew pasyantde-ma-
ei nem der ySTI ¥ KK Lo ]

Bett en gefig %z'{fm

a ’ ) A §pr e1
worin der kdﬂnahyaaﬁdwndw dsm |o&ifat la m@eldag&mte wclan'é le catalyseur
Revends Caathgnwsteib’uannal initidle Gaitole Ach A 30% 20 poidedeczéolite b@@pmt@f ynervalger ﬂnhle blovée

f H P erpaids de zéniitabbtad o f
o i 7 TS e i SN
3 ta

fracth.. sEvse'ds eb aeod , 6 Boids dé zBlRY ek, aquage ¢ nprenant a ' zeo
un n’B.126I’I aw. s.lrrwsa‘déchelolm’und guekdng©e qhsﬁsmd:eabdhdmde&gﬂmdsts ldqu;ledeaalyseur

condi ti ons-!'h!ﬂ%ﬂw it&rs6 en ce quo ie catal
d'\hydrocr g :m’éga sb ‘?Pﬁl 'ﬁ‘é""ﬂ'ﬁ?ﬁ’g"ﬂ prégAdenies Eé‘ 'ﬁ%‘“’f lo catalyseur
ans

proportlon e 7801 e catal yseur d' hydrocraquage augnent e dans
| e sems suivant quuel on fait passer ia fraction. 2. Un proc6de selon ia
revendi cation 1, dans |loquel |a proportion de z6olite bhta dans |le
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