; €3e @NNOTP( QR6RT@5\ bEW PROCESS TO PREPARE A SPINDLE ClL LI GAT MACHI NE
O L AND A MEDI UM MACHI NE OTTOMS FRACTION OF A

FUELS HYDROGRAGHENG PROCESS The i n;ﬂmmmmmmmmﬂ rect ed to RCMEPORFA3S O

prepare a spindle oil, |ight nmachi medi um machi ne oil base oil
grade fromthe bottoms fraction of a f mediv* hydr ocr acki ng process. 5 Such a
process is known from EP-A-699225. This publication discloses a process to
prepare two baRROGHESIS gFARREPARE G ¢HINY-El N ,add GBSO NAGHHAE. OTHe ANERA er

LSON grade typ! Calghsl) CMﬁcmEO&paﬁé%%%ﬁaoeeﬁ&@gu 18 RoTHo d 6 cSt

according to this pu ation hi's rocess t acker
bottom fraction, furthERAGTEWN r&f & rELS i’é@H@@Amﬁ)N,G IBROCESSt i onated in a
vacuum distillation into various fractions conprising the two desired base
oil fractions. The base oil fractions are subsequently further processed,
by dewaxi ng and 1% tst aibi\ieirs:altdron,s tcb.rtehﬂtedbiid‘ed[ilm.s@ ltogpadeaziad at he

remalnlngfractlon are d to,t.he fu drocracker. The one .t hrough
conversi on of I eca Jahing (?égtﬁné% T BRGH 186s Odi ch

results in a lwvgd Ltenll yqﬁcda ifir drh & Hel@dos: tondy Gixraaﬁjiefn 20 aWPuA18718278
di scl oses a pr oc§ss; co)Trrpar abl e to the process of above cited EP-A-699225,

wherei n up to W LSS 9. a 60N, 100N and 150N, are prepared

startisg from hydrawex.a |§rdcfé§s [Ars0 @S iHoWanp -ins- sfooaetsi onatied in a
vacuumdi stillation into 5 fractions of 25 which the heavier 4 fractions
are further prRIRSSREIY HA¥s S Padd WG9S YT MP TS 3 pésfoPitilng a

catal ytic deV\ﬁéj&l*d’t%sf old %’@—Qzaﬂ)’léﬁ hysnefand Sivorg g&ta% Thlen h@@v%tr' cle of

Henni co, | on, A., Bigeard, P.H , Peries, J. s New Fl exi bl e
VO (1 2/ 50213 BGHNERPAds tpicaldy %ﬁtﬁr@cr"dcﬂéi%gl@? @¢e§§0 'C ofePgé Wgen

Linstitul Francicsdu,fetd dsk Mlordithg Ny i Mt ord el

hydrocracking process is describ ereln several pro Gct's ar e obtalned
rangi A§ from fRrdcesD the e@%éﬁ}&lmq@m indtdem ity oof, tflmetll@@N-

200N and 3500 ype.cdd MW DT d e, AROMS, PLACesses (diefed 5, 909,

i nprovi ng the over yie pr'o duct’s “as ‘ca at ed “on t
hydr ocr acker b;b]tsfoln@at‘l“m f@ﬂmwarglq)rsode:sas:talw anmprxpxsawgnghehltSonl el d of

10 base oil gr @tf tg%ec%lalt el'drhl 13 o%l (fo%raasc‘ek%r b%tra%rﬁonlgr QGess to

prepare a spin ght” nmac a medi um machine i IF base oi |
gr ade by (a) pm:bs&qnmgtlw siaparhete pua:tcwls)sted) demadewagk ioy anspi ndl e oi |

fracti a | |Sg£h§blr@lcggﬁe Oi Iticf ttct |Ooe%lr%dd %arg%dlourf gr(_jr(r]achl Qiet?xiel fraction

as ob alned in vacuum di st | on
remalnlng fractlons are recycled to the fuels

hydrocracker. The one through conversion of the fuels
hydrocracker is described to be about 60% which results
in a low fuel yield in the fuels hydrocracker.

20 WO-A-9718278 discloses a process, comparable to the
process of above cited EP-A-699225, wherein up to 4 base
oil grades, e.g. a 60N, 100N and 150N, are prepared
starting from hydrowax. In this process hydrowax is
fractionated in a vacuum distillation into 5 fractions of

25 which the heavier 4 fractions are further processed to
different base o0il grades by first performing a catalytic
dewaxing followed by a hydrofinishing step.

In an article of Hennico, A., Billon, A.,
Bigeard, P.H., Peries, J.P., “IFP’'s New Flexible
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of a bottons fraction of a fuels hydrocracking process; (b) performng a
separate hydrofinishing of the |ight and nedi um machine oil fractions
obt ai ned wip ®isefaz(a); (c) separating the | ow boiling conpegendroififioat he
spindle 20 oil, light machine oil and nediZimnmachine oil fractions as
obtained in step (a) and (b) and obtaining the spindle oil, Iight machine
oi | and nedi ungy@edd fecing bRsec@sd . aradegedidd dheraifs ey asiiiai s
distillation is performed % 25 alternatingly performng the distillation
in two nodes wherkFhrete fY‘%/%t N dI4, N HdvtiGdy & dc491en i s separat ed
into one or NOKEJIHSSr&tkidd astdOhSs B ¥l B lwHdACH WbvA-Jedi um
machine oil fraction and a first rest fraction boiling between said spindle

oi | and medi urRBRAYREHI He® PPLIIRRY | AP EHY i Tramh e uaddo i ey dBse he

bot t omss fr acti om é SqeePet Ahed AL PnSr AndDIBAS Rdy S 1A IRy A gl ndl e
oil fraction, a light machine oil fraction and a second rest fraction
boi | i ng above t he In ghteweehitle cibove dqutaansses \Werd 2/502t for

/ / ~i = b : - h
PCT/ EPOL 151? Jhrln%ﬁov:’.rii? hase DHE0: 4 dhat, Pydde 4t O\ioerﬂl,ﬁclctﬁsagmre than

two grades o quality base ol can be prepared i'n a yield on
hydrowax. The ¢atemlztedase ©hi¢ hydpertddsef drotitmnsdi f f erent grades such as

viscosity, flash i nt ﬁgg( volatility are easily .net .b

perform ng the di Efrl5 Ifa% on |Iﬁ(§t egtfév%os c?elgéscaattec}mr?or(?evsln cor'di ﬁ'd'e%/léj {He
procest0of thebpsesent graces i amn.cdhculeabrirextheofhydmqaraeset | nventi on
terms as spin I | Lgh chine qil_and nedi ym nachine qil 10 wll
refer to based%(ﬁ&érlrlsade%lg%a%%gt%rp TG east ng Kiénaty '%gg&iqaﬁfrgtneloo C
and wherein t heibspamd|a roediwaddhdcloned [gihasase raiXi gradolmtility
specification.,The advant ages of the present. pr.ocess are achieved for. any
group of base f:)?{]spef‘lra’%;?ﬂ%l Ach %‘?Fﬁrear'g%tce{ﬁasjcﬁs‘ﬁ SRR X Fe fe P gy ©

volatility spesifi€mddtoron Prefeigit ymactsinadiel ddadtSich ldmhta hase i |
producL havingv% kineng%tc viscosity at 100 C of below 5.5 ¢St and
preferadly abdtRCBiBe ahb EMAHP AT WHRIRL & there U fHie bidl latidqn v,

as determ ned by 4 heo!GESnd - A= J8ToR (b MY had 1 Ofh Rieierall thdel Q00 and

nor e preferabli bel ow 180 or a flash point, as mnmeasured according to ASTM
D93, of above UBD RETEMENNAM ySAMAFItYHY dRRHiIHS 6N Infs hei jand
viscosity at 1Rd{aRfmdxeh ove % £5t £ Ak ef esldhabove & ¢ ;and nore

preferably between 8 25 and 9 cSt. Preferably the nedi um nmachine oil has a
ki nemat i ¢’ vi sco3] tSPRATADNT 61 bWl gt Gampnstse risiny tdiso e 1notlest
and moge pref egab) y1 hptwaptcridn@neh 12y Grld 1 ukéna£ 91185 RoNdi Mg hase, Oi |
grade can have a viscosity index of between 95 and 120. 30 Terns as spindle
oil fraction, 3% gPRtamred nenostep r gk i ald medl whtweichine tdid smiacilieon

b b ek LB RS0 o B D de MaE W i i on and

grade;
(d) wherein the vacuum distillation is performed by

25 alternatingly performing the distillation in two modes
wherein the first mode (dl) the bottoms fraction is
separated into one or more gas oil fractions, a spindle
0il fraction, a medium machine o0il fraction and a first
rest fraction boiling between said spindle 0il and medium

30 machine oil fraction and in the second mode (d2) the
bottoms fraction is separated into one or more gas oil
fractions, a spindle oil fraction, a light machine oil
fraction and a second rest fraction boiling above the

light machine oil fraction.



WO 02/ 50213 PCT/ EP01/1513-4 - 4 Wth a fuels hydrocracker in the context

of the present invention is nmeant a hydrocracker process which main
product s wpe2B60bt ha, kerosene and gas oil. The J conver sipemepe¥Iessed in
t he wei ght percentage of the 5 fraction4 B the feed which boils above 370 C
whi ch are converted to products boiling below 370 C, in the hydrocracker

process is typicality o0 fehi¥d THat iby @Rt haskel Brac %@L\’ﬁ@tr%dtlﬂ%%e oi |
hydr ocracker which majn products are base oil fractions an I ch process
10 operates attw fEEfSRfetdidh BfalidYokase widhsar@rmdee prgpiacald nbet ween

20 and 40 wt %pferannleas ofn PRREIIA f Ueless QU ARKSL RHACEITERtWich may
yield a bottons Traction which can be used in the present process, are
described in thfr dey difdiegiandd axadem AEF9235 ViES oBRLA,6$9868, point

WO A- 9718278, ey Asr! QRi3eche - :i%%%%zae”%alé%ﬁr %{%%113%9 pefFr’ff%frﬁ.&%E! ¥.Hhe

- fuels hydrocracker is operated int steps, consisting of a prelimnary
hydr ot r eat i ng Gitsdp flaitimwed rbychee Hywdr slsddaiditiegl stosies arccolrelingditot itéat i ng

20 step nit ro&)erqﬁaé}ds SH¥ H_J?]lé& parreesernetn%\{}%nacrl%nqronati Cs are saturated to
e hydrowax an

napht henes. T the Tesul'ting base oil grades will thus as a
consequence have dwdrhe |lcontentt @ft thfe puleslemt, inyencdlohny teelewas00 ppmw,

and a very | 0wy cig,lr%eentoigq‘lu%iit rh%ﬁ?n%c};[jxg %%Ill %nt()jeln}?? dﬂllo gpré{fx{ﬁgzefaglrisorder to

i nprove the yié1 nme ine oil” grade on
hydr ocracker iwsi Inorre flrefter dalse epdr ajredidsy Haviisly (in) ihydeakiaat i ng a

hydr ocarbon feed at .a feed conversion,. wherein the cqnversion, def.i_ned
above, of |essYIFRRF v‘\fclﬁcé)r'?d'té'oaﬁr&f%raﬁ;?“@et%&ﬁlf‘s%i‘ﬁds?% & Odrld

(ii) hydrocracdddig iidie: Janotiae s0madieun( ivioliat itine yorspeende cat idn. The
hydr ocr acki ng agcft al yst atﬂ;su%h a conversion |evel that the overall
conver si on of V«?ﬁ‘t)(/"‘l%esa NS BrEIFRNSEH? 85 SaRd 3G hisyvgrd fprepdYabl y

bet ween 60 anq;::?o%fp/wo% bas¥ Qil )23k sueh REFHRPRH 1930kt thas been
found that by perform ng the conbined hydrotreati ng and hydrocracki ng step
as desktibed dFAN-Le sk vicd adpitlditiye SRAGIEH Gpitdicas  Frikifghagdangi ty of

medi um machi nesiddigy ade and 071 iRGaeRAR & i9UdddncM hivanlpeapect to
viscosity index. In addition a sufficient quantity of naphtha, kerosine and

gas oils are JBMEMREd Dy i608 ifnoddsd.00Thigs of gdioy By dr 66taeker process is
obt ai ned wher & & JEHILANBRNHA Y5 1. 00U SiaRAING sfr RANNARRENR 1k R egas Oi

and a hydrowax is obtai'ned, which 10 hydrowax has the potential to yield a
medi um nmachi nd@gdk pedatoillitghade dRte niiness by tihed 8ECofl-¥Re TBdsul ti ng

base ojd 9gradggdiR,dUida e RGIMAN 1A AN 82 AndMietR eferably below

18% or a flash point, as measured according to ASTM D93,
of above 180 °C. Preferably the light machine oil has a
kinematic viscosity at 100 °C of below 9 cSt and
preferably above 6.5 cSt and more preferably between 8

25 and 9 cSt. Preferably the medium machine oil has a
kinematic viscosity at 100 °C of below 13 cSt and
preferably above 10 cSt and more preferably between 11
and 12.5 cSt. The corresponding base o0il grade can have a
viscosity index of between 95 and 120.

30 Terms as spindle oil fraction, light machine oil
fraction and medium machine oil fraction refer to the
distillate fraction as obtained in the vacuum
distillation and from which the corresponding base oil

grades are prepared.



acceptable to yield base oils having a viscosity index according to the API
G oup Il specifications. It has been 15 found that the wt% of nedi um

machi ne oy ghfs@ai on, which fraction has a kinematic viscegirfppopisisP0 C of

above 9, In the 370 C plus fraction of t-helt hydrowax can be nore than 15 wo
and nore especially nore than 25 wo if the hydrocracker is operated as

described above. 3fidy dasudeemforarkdhalr iih the Baibieddd ngestep (i)

the viscosity index of the hydrowax and the resulting base oil grades
i ncreases wi t PIRERONVEYRROFPT Nl SAMIBHY dr GIHERGTHRf ke pr e sopethbitdmg t he

hydrotreating f&p &odlhds ConY i d Ul S5 in rﬁdagd(}sg; o}gd%%evi scosity

25 index values fox the resulting base oils of wel can be
achi eved. A disenNersige #xpigdsed hingthromairditorrdrcasttaay i9f ithehowever

that t yi el i i il f j 4 j i L | ow. By
pertormng ot esqGyEa R R A anddf HI O M DAL ViR, o
Goup |1 nedi urenmeettier o | prpdus Hawel lging denldve Ik dithedin rthee desi red

quantity. The i mj i i n st (i i 11, he ery by it he
desired vi scosﬂ(yl A e@?g%%%%(?é\%eéenqsgst%&nlc#%]i& OYHSY %efl@e oi |
grades and t hecoratarasim towny etedicratiad ddeege (911 ityydrMR XN eSO ch ain

PCT/ EPO1/ 1513~ det er.,m ned b% t he rgené I .acncept adbl yiel d of nedi um machi ne
oi | grade. ThPIRTTH S HHt Streatityg S % WHLRIHSPSES or med usi ng
catal yst and copelidtensatasa ffredxeorpler i atesof idekbw 50 he Bkere mend | oned
Gener ai |y conpt TAASH hE R ENGRT b, o cUior e S (bl (6 QU | VB or
VI metal, fofuexarpjdrsobatitenpydeesnegy, nckel ) WodERm Byt oo ous
support, for eg&n(gl e 10 sjlica-alum na or, alym na. The hydrotreating

catal ysts suit CIIht i HED AL i 4P heering RAeSEVeMrIF Toftiéht  of

less than 1 W@esd&Exahad esn ofhs WHRR erdwdnald e igW-Ladpdysi,s are the
comercial 1CR 106, I CR 120 of Chevron Research and Technol ogy Co.; 244,

411, 15 DN- 12EP a4 O ON- AR zhtl BNLDOERBA-GAT 8 o B Redy-A 9l 7 Iognd TK- 555
and TK-565 of flgofgdopsee AS, HC-k, HG P, HCGR and HCG T of UOP; KF-742,
KF- 752, KF-846, KF-848 STARS and KF-849 of AKZO Nobel /N ppon Ketjen; and
HR- 438/ 448 of ProcRitefseablon thr el hysdraaradkar sitseprer aiest drabive a

catal yst conprisifg af,e] &h tnd 8506 RIS 57k ALY di& i d Y P RYPUS
support material wth an added netal "hydrogenat’ on/ dehydrogenati o
function. The helkoweving? thedrgarasgemns | BreRie i ridie tatd ot faatdiricon s

pref el y a 29:&% Wb Mddd AR M PLA e SO 1Y JQin B0 Ko
ni ckel - nol ybdenum and 'ni Tkel -tungstien. e support is preferably a porous
support, for examptated|ticaraphirheresandhd hmdowdt dras teerdsuidindat a

or der To oot alE righ Srade A RLAER M R Rt M i 0y o o
when per f or m ngow heomyelntoco fickerphumt el qalel e rreslbve drdlerpgiron, lsavkls as
CxP 060 DOl S0P A b Sl SRl A0
ZSM 22%3nd zeol it elhetizdef wdiinpzeo ithe Wie D df]l MexliAhd machine oil

grade on hydrowax the fuels hydrocracker is more

preferably operated by first (i) hydrotreating a

hydrocarbon feed at a feed conversion, wherein the

conversion, as defined above, of less than 30 wt% and

30 preferably between 15 and 25 wt%, and (ii) hydrocracking

the product of step (i) in the presence of a hydro-

cracking catalyst at such a conversion level that the

overall conversion of step (i) and (ii) is between 55 and

80 wt% and preferably between 60 and 75 wt$.



- 7 PCT/EPOL / 1513-1 is nost preferred. Exanples of suitable

hydr ocracki ng catal ysts are the comercial ICR 220 and I CR 142 of Chevron
Resear ch wod2/keqhnol ogy Co; Z-763, Z-863, Z-753, Z-703, Zp8@@rodisids.
Z-723, Z-673, Z-603 and Z-623 of 5 Zeolist International; TK-931 of Hal dor
Topsoe A/'S; DHC- 32, DHC- 41, HC 24, HC-26,5HC-34 and HC-43 of UOP; KC2600/ 1,
KC2602, KC2610, KC2702 and KC2710 of AKZO Nobel /N ppon Ketjen; and HYC 642
and HYC 652 of Prddath@syfeepafoimdridateby perfloemingl ithienaopbhiyedot r eat er
can be for ex - j [ : lLe ol tained in.a fluid
catal ytic cracKi rfg)t%re\c%(a:tgls c??%;hg)éiars?p Ijaa%[kgg@cl)iglt% r O %{%ﬁr §§%gfd ERCN S Beds.
- I'n order to béyslsicwax i epdred nete widsihr ¢d eddianti hy gbf gqueditdimymadchi ne oi |

grade a 15 re i vy feed h r-ocracking.step _i.s, desi.red.
Preferably a #%ted&\(ﬁs){nuse B eo?@'l #r%néeegpﬁg%fiécme%tagrlgf &?’zill%ll)‘iyrrﬁ’rlé%t han 20
- wto and nost pespercdblbe nbrseadidy d0dek$ dh wkieicdopoandsififiesent i n said

.feed boil abo itably |ess t 6 % aof the 20 conpouynds

present in th §%§I§%f1 éﬁivé¥f70 F°$§§eegpﬁtgﬁﬁ SFHPhérﬁyHggéﬁggﬁer is

separ at ed i nt byorthisr pmrcess. tThesabofeelsf aydedcrackeel priraski gas and a

hydr owax cont aibni n%l(%ﬂesi due.. The hydrowax cont ai &i ng residue, wherein the

hydr owax boi | £ rﬂﬁ%ﬂ%}nhﬁ&Qgi%§n§?ﬁs Y PEOGEEGESaaPgefdof *PRe vacuum

distillation ofapsiter (td) .ga& tdilbeinld aghpuedatixnatebytabawa,3¥8iehi S

especigl ly rre%&t t hat re than 95 wto _boils above 370 C. The cut point

bet weér? hydr onXEQNE¥ fas StERtialnée ¢ipddcal meed uimaaghdacopi 1

preparation, beeausdlanyra3e . aws vﬁ@icbisaggcqm@btn% Eh@s%@suhfﬂih@ebﬁﬁ‘ér owax
e e

cont ai ni ng resgﬂue wi]l be renoved fromt base oil fractions int

vacuum di sti | Pt &F IS UIFRE WYabeEHES s P PR 8R0st ¥picH) i6an be

operated as aRycepedlld aalyiwactwrsdi skl ahvengnai ths'b%s%legt %dﬁz(}% 35
350 C WD 0

separate a hydrocarbon feed boiling mainly above 2/s0213 g _

PCT/ EPO1 / 1513C£05RH&T donddshébilc Ceonai dilonperitsécaiipasentits hast bers.
Typicals pr essyiging Rrie did L% e 1A KACKIENGLS! bl allaR 36 behueen SO

and 110 mrHg. 'IC" e cutting tenperatures to obtain the difrerent fractions
will 5 dependigactieonmbiges of kdinemaltligt voscasdtiyhetvil®0osSit pfspbowki Gati on
of the desired,fragti@Enps for a i stillati measuying the
viscosity's ognt Ee(éob3t e@isnec'g pflya%ctfirgr?zaghdggr g%?ﬁgﬁ;ogﬁgo “the Rlog‘(?l{e

vol atility foithahe ISpiwid e@ngl moneaetspernienéyskiclrketthen 26 whé arft than
easily determyn imal istiLLatl onditions. The rest
fractions ob?gyné%Qiﬁgﬁ%%néékugﬁgggégi?%a??%%EggﬁgoSgpgﬁélIy be recycled to
t he hydrocracker. IPr dfasr dlgley tfloundr ébatf iacthenhiysdrbteadedngnsoepheifeed of
a fluid catal ytic_ cr r..or. steam.1l r er. The gatalytic waxi ng step
and t he hydro%%ﬁi§ﬁF%§£§féb1£§§§a§§ ?Bgtﬁggrﬁygéeggﬁnéggtéﬁgug?énﬁreferably
performed in kase- cdlll ettddesc iedtreatsespeiahi ahe whaversionnia paefier ably

conti nuous process,. .one .hase oil grade is, 20 prepared at a tinme. In this
manner use caﬁyg q%&%§iﬁ“%lﬁ§?§a yaﬁBﬁFﬁFﬁE@stggrRV%EO%FF?EFQHtSES?e oils
grades. In sueh &ilhockedeastiopr deesdst bE hbaet thas abt aknedikrokheyvacuum

distillation are stored in for exanple. storage tanks before_being
sequer‘lztsl ally flfi‘%leﬁ‘erv CedSdd ti%ﬁ 36594 Ling( )3-5(%?.1?5 of well above

120 can be achieved. A disadvantage of such a high
conversion in step (i) is however that the yield of
medium machine oil fraction will be undesirably low. By
performing step (i) at the above described conversion

30 levels an API Group II medium machine o0il grade base oil
can be obtained in a desired quantity. The minimum
conversion in step (i) will be determined by the desired
viscosity index, of between 95 and 120, of the resulting

base 0il grades and the maximum conversion in step (i) 1is



The catal ytic dewaxi ng step can be perforned by any process wherein in the
presence of a catalyst and hydrogen the pour point of the base oil fraction

i s reducego odibiigbl y the pour point is reduced by at | easpc3kpdihfezand nore
suitably by at least 20 C. Suitable devvaxi]gg catal ysts axe het erogeneous

catal ysts conprising a nol ecul ar sieve and®optionally in conbination with a
nmetal having a hydrogenation function, such as the Goup VIII netals.

Mol ecul ar si evdstezminemriey sthe abinimesn iancamedile ovipord of redien i t es,

have shown a gpod,indQ /53%31381_3 - 9 PCT/EPOL/1513.1 catalytic ability to
reduce the pour polnt of a base oil fraction under catal ytic dewaxing

. condi tions. Prefer@d prdkininarnddidte eertarsj et qeald tegpiaddya pore

di aneter of b 0 Sui t abl e [.nt.ernedi at ore 5 size
zeolites are %%%ﬁi%ﬁ%w%ﬂ'}gc%&%fnszﬁ 3§°‘gr‘f’d‘af§%e48.

- Anot her5 pr ef erdescgiloeg i thod et wr-rsireniesmeat b it iicree alal@itraphesphat e
(SAPO nateri I APO-.11 i ) referred as for exanple
described in S?%P%%%%%J%]QSZSﬁ anbalfle :)}Ptciroogta]ﬁasuﬁég &R S 5 SeTa2dm 5
formin the absenureisd amet@bupydfddemetiain chhe@idrar, miacylgr sieves are
preferably us in c i nat.i wi th an added Graup VII1 netal. Suitable
Group VIII mgﬁ%u%r%i%?e\%ﬂ}c%eaqatlﬂ ot iSHAR R LThY eI es of
possi bl e conbimiadkenamal godéni,/ Z5Mb pRtduESMubboRd/ 29 2anfpl/eZSM 48 and
Pt/ SAPQ: 11. Furiher detai)]s and exanpl es of suitable nolecular _sieves and
dewaxi h condisiirﬁ]rfsa%ﬁ]euwjd?a Sl B id¥sc ife MY dF A sR g rAtalysts

US- A- 5053373, i iS5 28T itts U ArdidQ0%hatdlk (e dlevaxidig, qatal yst

suitably al so conprises a binder. The binder can be a synthetic or

natural 1y occlHRPYidorteii Dhaubstwitoe EXag ls&a s eswditaplesi|ica and/ or

metal oxides. INAMG@e DELAY Iddth 1) RS AL i e Af 1di€ 106,
montnorillonite and kaolin famli'es. The 25 binder Is preferably a porous

bi nder mat eri alCR flr0 exfarfplev ey Sesearsty and dedmalniah Geangiéds dild:, |
alum nge i i Govala nov-Sd | Gl TRANGSA DRIAIE Y (Gt i datanaari &
silica-beryllia, silica-titanic as we as ternary conpositions I exanpl e
silica 30 al uf®e- tHorI®® 4 iTe=Humhdladidoopflansas 1A/S- dlnk, ndifednesi a

and silica- magpesi a5,z '@y , > f-erably ¢ w.acigdity refractory
oxi de bi nder materi arfd \Aﬁ%a?fsl\%s@eﬁ{tfﬁlzs re?éo " a un%%néd iKgEegsflgd.

Exanpl es of tHERRDIandbrKiret &Y icll AKIe Napedi/INigaporziKeogjere;, aidt ani um 35
di oxi de, ger j L b O [ mxtures of two or WO 112/ a0213 -
10 PCT/ EPOl%?Bjdﬁﬁ}n%fr%edﬁ ét)[ﬁoedsaeq:a@’fq%\/e\}r1i Ch exanples are |isted above. The
nost pe@ferred bi ey hywlmidriacking ptefperisepralfassaldly dewmtiaigsecat al yst's

conprise inter j.ate zeolite crystallites as described above ., and 5 a | ow
acidity ref rac% orlyralosijiréi Bi e elrJlrrcatlearrigaﬁ BHiSC R 45 &S8tiaMy e of

al umi na as degooridiesl smwert weareaiimlt he tSurahmaceldsfd et adl Unidiesi | i cat e
zeolite crystallites h been nodi f.i ed&b ubj ectjng the alum.nnosilicate
zeolite cryst ac—ferrll%telsoqgéea{%fﬁ?gf@eat&é’é’l ﬁ%ﬁ}ﬁ‘%h RO IRV ing 5Nef er r ed
deal um nat | on hydaigmmdt icn esaiaginatd can ferdtida 6 Pipddfebbnder and the
zeol i ;% W th a@s‘f%ﬁ?' ut i of a fluorogsilicate salt as described in
for exahple USRHBIS7TOY. %&}@s"ﬁtasluicto Rl dPTc/XIMPLLs as
descri bed aboweickeldnclybdenum and nickel-tungsten. The support is
preferably a porous support, for example silica-alumina
and alumina. It has been found that a minimum amount of
zeolite is advantageously present in the catalyst in
30 order to obtain a high yield of medium machine oil
fraction in the hydrowax when performing the hydrocracker
at the preferred conversion levels as explained above.
Preferably more than 1 wt% of zeolite is present in the
catalyst. Examples of suitable zeolites are zeolite X, Y,
35 ZSM-3, ZSM-18B, ZSM-20 and zeolite beta of which zeolite Y



15 bound and deal um nated Pt/ ZSM5 and silica bound and deal um nat ed
Pt/ ZSM 23, silica bound and deal um nated Pt/ ZSM 12 and silica bound and

deal um najyed2Rb714SM 22, as for exanpl e described in WO A 300338b1sh3and
EP- B-832171. 20 Catal ytic dewaxing conditions are known in the art and

typically invol ve operating terrperatures‘i?‘n The range of from 200 to 500 C,
suitably from 250 to 900 C, hydrogen pressures in the range of from10 to
200 bar, wei ghts Htngt ypepieereed! ockxamebes WS\Yuitrebhhe mahgeefciZing rom 0. 1

to 10 kg of oi roddtr f t e hﬂ% /1] hr ui,fably fromoO0.2
to 5 kg/1/hr, érrat)%lys#gt adf;rlé; tfl?%m . ]f(gl%il kg /#ﬁcgaar{ﬁl]h%% glgd@n ? ~oil

. rga|t| O|Sf| ?ht hg Creangeo roﬂtésemrdlﬁ)Oamcd) Peddolaogy _eiso;ofztmmégg@mamr z!c-ntsrze,dof
oil. e depaxifg st and_ C ins g re performed in
cascade the pr essu:?’e e@%’ :1% i)go]fh%?{egi’ :yh ésl,u:{]'t a‘ﬁb"l@oaofa”tcﬂez“ r der .

- Becauseb hi gherZguleisstur Bst errea ot @€Y  erk+981 hef Igradd micdddeg zstep i n order
to obtain a b -O#r h@_y%p%tgg dﬁfiﬁgg%opét'esthe ewaxi ng step is
sui tably al soa%gzrf med at - thele ghter” df‘ dirdd Hereds o ‘a nore
sel ective dewas@2Igp oL KC2 62 D2HEDRIB, R ERPOHb A7 10 bl e been
achi eved at IC{%@ ]Wﬁssures. lf no h(?rofi néshi ng step is required, as has
been found to 'B¥% ]cﬁ%cé“vﬁﬁe’fﬂiﬂ'epaﬁ Myt i s Al Gi8%d&fe oil grade, a

| ower catal ytigrdtenwsxd yige @@ssure can be advantageously 5 be appli ed.
Suitabl e pressures are from 15 to 100 bar and nore suitably from 15 to 65
bar. Th® hydrofi niSH fFed & ihe PIva DhY§lRatinep teir ee dewdosd

fraction. In tdismstem |whadmngss Al ns @i SAtw alad o dieleloatons, and
col our bodies are renoved and 10 if the preessure 1 s high enougeh resi dual
aromati cs are SEtid fadRl s FEAtKinheOTWRAS iBhR alea sphadhiesemitlo aabt ai n

a base oi |l grage oY | $F NG AP ddan ﬂ?_a{%gag&rkﬂetaﬁa%&%ndcon%rr%p%;raf erably

such that a base oil s obtalned conprising nore t W %S es. The
15 hydr of i ni sHiltgy dasired auantably chmeddidinomadhireasdddensideh & he dewaxi ng

step. fHe hydrofji i sh i i i oyt. at tenperature

bet ween 230 an 3%01%12 }féot if)%e(:d;s%c?géhg% C}g{a({rlv\%e%na%q%o S%'f’(? bar and
preferably aboles it hatrefer D0l o £ qrafisr alded batemesam hiddeantha?b0 bar .
The WHSV (Wi ur | vel oci ty), ranges fromp.3 to 2 of .oil per
litre of cat algl%t“p%’e'r %ro%&?%%f.rﬁcﬁe hearh%)reé'ﬁ%nias A S W&%&@é’r}é’ti on
catal yst is smdmblthan sifpport esf dateal stpooy ipgiaxgpna dirsperisede2al G oup
VITl metal. Pgssi bl oup, Vid tals are cobalt, nickel, | |l adi um and
pl ati num Coba cfllanaiogeckqte)ﬁo co(lh‘t ar%etfﬁ%r?}]cyaﬁaﬁifs%g‘% Oalwztc/f @%anﬁr}iese a Goup
VIB me2@l , suidaigourmd ydockesamn aind thengidean . bdSUi tadyve aanr i°gr, or support
materials are | ow cej d‘%'tla%’]t%ﬁgﬁfam g:g’geusw;qe{?&grcqt r 3)% g%%r(%ggpgﬁﬁof
sui t abl e anor phous ‘tef oxi i gam i A as

al umina, siliame tdd aie of rgwishondrieteddd @@ FHUHINE r idtudrisdachd

al um na, fluori ged! silicaal um na and m xtures of two or nore of these. WO

02/S0213 - 12 2 PEFHEER/OS %L 8L %o B vy Gy dyattionia *c geatyding Nigne | ude
those catal ystresS@y, SiHereih A Hyd®wR0Todliekrddiminditd 1y GoRld (Co)
in an unt of, from1l to 25 percent by weight (wmo), preferably 2 to 15
W o, Culatgﬁnhsc’ is used as feed of the vacuum distillation of

step (d). With boiling predominately above 370 °C is

especially meant that more than 95 wt% boils above

370 °C. The cut point between hydrowax and fuels fraction

is not critical for the base oil preparation, because any

30 lower boiling compounds present in the hydrowax
containing residue will be removed from the base oil
fractions in the vacuum distillation step (d).
The vacuum distillation step (d) can be operated as
any conventional vacuum distillation which is suited to

35 separate a hydrocarbon feed boiling mainly above 350 °C



5 elenent relative to total weight of catalyst and as the G oup VIB netal
conponent one or nore of in an anount of from5 to 30 % preferably 10 to
25 wt % owbauksedied as el enent relative to total weight of peqirehiy/sdise

Exanpl es of suitable nickel-nolybdenum containing catal yst are KF-897 10
and KF-8010 (AKZO Nobel) M 8--29 and M 8-25 (BASF), and C 424, DN 190,
HDS-3 and HDS-4 (Criterion). Exanples of suitable nickel-tungsten

cont ai ni ng cat 9t s2ERespie i3 Conthil N 5 Y(Ertjd] fearat)t, 454 ons.

(Criterion). ] i I It < ntai ning catal ysts
are 15 KF-330 ( Qﬁ&ﬁﬁ{%ﬁ% ?%i%oe%o“yngﬁznqg’%%W(Engel hard). For
+ hydrocracked f@e&tsi]ckﬂtjaﬂm!a@ ot verepurt0 ainds Ul jghumHaas The tde times ent

i nvention, pregeqﬁgénl_lé/tﬂeag I{ﬁ%ﬁgﬂarfleﬂu{gjdiafﬁehrgeor{tgt £raegatr%(r§fﬂ% )(“o‘ﬂl ati num and

pal | adi um 20 contai ni ng cat Y hese nobl e
* Group I netddpaohpondiis ))ngle sehtdict itHa tdatmalayst tise suildctyiyyf rom 0. 1

to 10 wto, pre bl . 2 1o % , whi ch i_ght, percentaqge .i ndicates the
anount of net aglﬁ‘{%laé%cuﬂ%altoe% Oatg te % enstj)rerqel artaiq{}:euﬁos tf(@eﬂraltq\ﬁé:i ght of 25
catal yst. Prefdisteid suppor teoder Bjhesa patimdithe andoysplydtd Emeeent ai ni ng
catal ysts are rphous, silicaal um pa er ehy re preferably the

si i ca-al uni naoa%né;w(? e t%]d;fgﬁvg}@%% grilst?atl'\?xé}?ﬁcé% of 30

sui tabl e siliceolaitiiitg ot itHe syidlies diasatadt W Ar9KA63 A ipr ef erred
cataly. conprises an alloy of palladiumand platinum preferably supported
on an iﬁmr phodg"esié}litpé:-aaﬂ_ Lﬁ\%srfalﬁgaﬂertieéﬁmld\‘e Wiicc PRH@ oMMl |y avai | abl e
catal yst G 624 10ft {0l dterd o oot Aot &/ StrHeO RaY f(HRUSIANY obbain®d®n

exanpl e. WO 02/50213 - 13 PCI/EPI11 /1 S13-4 After the topping step an

optional furtHdle staus Fettioriadd Ao Gampankd ongd Yyake giscystlgsi [tiot jrhisy

contacting t henypifddiemiked. the fwmdiol) NS ne <3t el i AGH YA SRRon as

for exanple described in EP-A-712922." 5 After the hydrofinishing step a | ow
boi | i ng fractidHq $hi ieghmt & disvich apr adwdds sfradiksty |dmtsiteami n order to
obtai ms produyct;haw ng the desired volatility properties. The invention is
al so directed to a novel nedium 10 machine oil grade having a kinematic
viscosity at 100 Ghsf dectadedricl Hewakirg Ste®t and wihec dgidrp fiindehiof bet ween

95 and 120, a d sat urat es ,cont ent of
above 98 wo o%&tgﬁo nr%[ﬂ (eéqﬁ{/efiaﬁrp%eclg?sr%\;&se]s%gs@rp i@gee%%aﬁ%\?e .p’:ﬁfi%sr a§§§ e oil
grade can be umedfamed 15 |laibyd-caritl ecbipdesikeidomwutompreirsatigng| sthe@i@dngr nor e
additives. The ri t ositi.on is suitably used.as a 2QWs0 autaqnotive
| ubricant or lerl algjlﬁgéa%or&%?l AR st rﬁﬁoé:te’ls%, oS BAEEmS §§a§e 18
hydrawdd ¢ or tpudparedidt alheinpr.odessHis indnmstr atsed dan Eeguwaelel ofFitger e 1

ycrot reater (1Y TSR Tan o) B Watsrron S r s g o
hydr ocr acker stwgh (20)blokiedyrriotpreatears (the drddrydnec odtedhe@d )inmehebe
conbi ned in ONfA Mt edisitri A ocnalaI reed sﬁ:toe}cceléieqnb%%r -gr;c%m%flfel %?:rc])tra%re
tanks before being sequentially further processed in
25 steps (a)-(c).

The catalytic dewaxing step can be performed by any
process wherein in the presence of a catalyst and
hydrogen the pour point of the base oil fraction is
reduced. Suitably the pour point is reduced by at least

30 10 °C and more suitably by at least 20 °C. Suitable
dewaxing catalysts are heterogeneous catalysts comprising
a molecular sieve and optionally in combination with a
metal having a hydrogenation function, such as the

Group VIII metals. Molecular sieves, and more suitably

35 intermediate pore size zeolites, have shown a good



25 hydrocrackate (5) of the hydrocracker (4) is separated in distillation
step (6) in one or nore fuels fractions (7) and a bottons or hydrowax

fraction W@eysddig hydrowax (8) is further separated in vaggyppdi/pdizl ! ation
unit (9) Into a heavy gas oil fraction (10), a vacuumgas oil 30 fraction

(11) and, as illustrated for distillation9mde (dl), a spindle oil fraction
(12), a nmedium machine oil fraction (14) and a first rest fraction (13)

boi I'i ng bet weesntsaiyet ispiapdllg t4i [t AN IRE WRHRINBo@ht braet bake The

vacuumgas oil_fraction can optiagnally also be 35 further processed to-a
light grade badd@Giiomypnstat saticnytidndeysxsdnm sondiziopsy Brefrrsbdy st eps

. (a)-(c) of th GRSSrfet i : I i ti,0 n ed out
node the spi ngzlh(eérg—il fract |C()ﬂ(r)t(r§’J 12%&(5%%% %ﬁ;ﬂeasngl\é?%ean% irllimd%gc%?%g oi |

fracti on (14) qfadeimagn Gard fand Her8 gibc&Yd@blier dmteraediage tames (12')
and (14&), ing |yt 4 1C; i it 1\ el@Gihilg,a axad fachi,on
(16), i ch frsgge?ozynéd(l& I's fenu%’t er5'p&(?2%sl?éd Zlélrl;dn%)%dr g??ﬁ??ﬁi tr?g%ur?lzt’ (17).
From t he mi xt &I-(318)arshtZiMredd .i mnotdvesf inredisinrgdugicoupl P acllewuleir! i ng
fraction (20) d; %ggp [ ISt 140 atai j 9) e i.el.di.ng the
desired base oslﬁ%v;e%a e (\24%%. %g%téé@#lﬁé%g%g(%f (ts ??)p?%'géggaggrrpri ses
m xtures (7), qEL®hiq9ARNKd Y 26) maEtgypme f2 rytesive sdifstri lelxampde node (d2).
In this node t qr.owa i er rated in.v m 15
distillation u%%‘tél%ﬁg%e | n)%o([%)—ﬁe_?vgi/é%%g 'oiﬁ?%agqaslor?b?igﬁ%ﬂgyvéguﬁr%egas oi |
fractiladn (11),ira i@ idsM-d |fdomadin ahe BEd)senacd iofhtangaciriong WIiIlIIf racti on

(22} and a second re fraction (.23) .boili.ng above the li machi ne oil
(st ion. 1 Satcken DA AR Ciee A I W6 96 Praceran 1ot
shown) agd ]'Ehe:dnirgh‘tatfmﬁhivﬂektmi(dnzfarc&@d @(rzo(zu%Q)VI(IaSg@h@\m) S@ri(tablltﬁ)et her |
processed, fram storage tan 12') an ") .tq.the respective base oi
grade. Al ot @oq%f%%%éﬁ%é‘%ﬁ'né)%%tn Blgiia@un asg The
invention w | lpdig ddiwst rdsp s tde goi dimveng i nhitAlchisng réxanpl es.
Exanples 1-2 represen cal;:ul ated results, wherejn use has been nmade o

, f
hydr ocracker AR~ ] dft/ B E InF B4R Aenttd/ 298 4B nd £ti/$ABerildved

that these resufdtHHyeies H00A IrRPIS&APIRIY ¥F HuiddheWwnhe RNacesSeves
according to the invention will performin reality. Exanple 1 using a

singl e node vaWLAKI TN GAEH PO G D9 tG*GTPdS Ghes & 1Rpsh dRax

cont ai ni ng resiglye 4/ dL1b atyR A @ 27 A88% Ly feed sper,day (t/d). 35 The

feed has the properties as listed in Table 1. WO 02/50213 - 15 Table 1
US-A-4574043.

20 The dewaxing catalyst suitably also comprises a
binder. The binder can be a synthetic or naturally
occurring (inorganic) substance, for example clay, silica
and/or metal oxides. Natural occurring clays are for
example of the montmorillonite and kaolin families. The

25 binder is preferably a porous binder material, for
example a refractory oxide of which examples are:
alumina, silica-alumina, silica-magnesia, silica-
zirconia, silica~thoria, silica-beryllia, silica-titania
as well as ternary compositions for example silica-

30 alumina-thoria, silica-alumina-zirconia, silica—alumina-
magnesia and silica-magnesia-zirconia. More preferably a
low acidity refractory oxide binder material which is
essentially free of alumina is used. Examples of these
binder materials are as silica, zirconia, titanium

35 dioxide, germanium dioxide, boria and mixtures of two or



Feedboi ling point at vol 50 (C)287vK at 100 C (cSt) 3. 95wax cont ent

(wta) 18. 2sul phur (ppm 24ni trogen (ppncl PCT/EPOLl/ 1513.1 The feed is

separ at edypmz@onMacuum di stillation into 10A2 t/d heavy gapcoigrer/isd®p t/d
vacuumgas oil, 591 t/d of a rest fraction boiling between the spindle oil
fraction and the vacuumgas oil, 291 t/d &P tight nmachine 5 oil, 664 t/d of
medi um machine oil and 300 t/d of a residue fraction. The spindle oil,

| i ght machi ne neite andl mm:tiejmﬁm&hicﬂe eddmpflieactarend iveed swasequenkl v
further pr ocesses b ans ca aI ytic .dewaxi ng and hydrofinishing in a

bl ocked out notE FE%/ e?r%eetnrﬁae L ehe f‘di}f@r ‘of i ni shing the | ower boiling

- fraction is renoved pm;fcetrrtem a1 gy oV Aeag&ingr calth1hase ebhpghiades to 422
t/d. The process yi el (on average 350 day runtime basis) 557 t/d
spindl e oil ]dtfee} att/ed 4‘?‘&1‘{ e Stée it n @ sa e scrd besldipbeiveadimiche oi |

grade. ghe 15 10wl i dase f s dRRd:a R binkedhhatathiane w@iilenand medi um
machine oil) on hydrowax cont ai ni na%t residue is about 25 wo. The quali ty of

the base oi | @iSaftiallas f5eq &f gl umimee a3 desppibedsebeye, whertdbl e

PCT/ EPOL/ 1513~ n2pi g ol d 9 fred 1 npil | TBGIA NS QitlemBelih Be
oi | gr adegr adegr adeVi scosi ty at 4. 658. 6512 l0100 Ce:(c ¢ crystallites

(1) Vi scosityl AR fimddut e ischigidattine ﬁ}pm4p0§3)lp@arce
Poi nt - 15- 12- 122(é€)11(t_4e) Scaxt taatha%%é%% 498y t:%iltc%) d(eghaéékf?jé?ﬂrggggtt—o ASTM

D495; (2) according to ASTM D2270; according to
(4) accldt di ng tREASTV mfe(ra)eohmmmattaommeaméngxaspbe 2 using two

nodes of di stlédnactd;ée)d)}c@g%q{ clﬁéetem%g'?lt 'b'l\ﬁ?i?r' %Hdﬁg ZeP-lLé S repeated

with the sane fee urln ays o ﬁdays on
stream a 5 hydvidkerarf @e:nlecﬁuﬁmut/mbn $fsapafrlaxbedsumlblaeevaaumrras

distillation i 0. 866 /, avy as 0|I, uum as oil, 723 t/d
of spindle oi ICIE e& q} L% i FH RS VS }A‘actl 3 ‘360 8t3\/\85n t he
spi ndl e oil frsaxnihahieardtv«taham;ad:aﬂalrmm R& @ilelscfrﬁae'dl aboarléda9§llt1/cd of

Fract i Bhe. ver LKL AATY PTG Bo2siice ) AdieooPoLacarl c
dewaxi ng and mgﬂmfmmasium@nﬁzaa-tﬂaqclsaqlmt bmda ahtiogleblemphaduet ex
%greofl {]/Ivsohl( Q%ty%%l—ﬁvﬁ%n%ol lr}Lgc [ r%({}rlldognlds dre% u%elgat-le-rc}ll ??t IZ?S%\/IUZ'Z?“ on

as for example described in WO-A-200029511 and

EP-B-832171.

20 Catalytic dewaxing conditions are known in the art
and typically involve operating temperatures in the range
of from 200 to 500 °C, suitably from 250 to 400 °C,
hydrogen pressures in the range of from 10 to 200 bar,
weight hourly space velocities (WHSV) in the range of

25 from 0.1 to 10 kg of o0il per litre of catalyst per hour
(kg/1/hr), suitably from 0.2 to 5 kg/l1/hr, more suitably
from 0.5 to 3 kg/l/hr and hydrogen to oil ratios in the
range of from 100 to 2,000 litres of hydrogen per litre
of oil. If the dewaxing step and the hydrofinishing step

30 are performed in cascade the pressure level in both steps
in suitably of the same order. Because higher pressures
are preferred in the hydrofinishing step in order to
obtain a base oil having the desired properties the
dewaxing step is suitably also performed at these higher

35 pressures, even though a more selective dewaxing could



PCT/EPO 1 /1513-t yields (on an average yearly basis) 557 t/d spindle oil
grade~and 660 t/d nedi um machi ne oil grade. During the remaining days on
stream t hgohywdiawax i s separated in the vacuumdistill ati ear/epop188p t/d
heavy 5 gas oil, 1153 t/d vacuumgas oil, 1723 t/d of spindle oil, 1083 t/d
of light machine oil fraction and 329 t/d in a second rest traction boiling

above the |ightay@chéae Sihidsastdom e ;Sflélssslﬂkgf.i ned chPir{S}ereo—Oi | and
| i ght machine oil fractions were subsequently further processes by 10 neans
of catalytic dElRkIPHRANEER dkDfieAsHIeRy i35 has ddend fundde beFrtdre t he

product ex_ hydsgta st s 0 YR DU 109 4 551 ed S {E e, T o

» distillation node yields (on an average 3 day runtine 57 t/d
spindl e oi |l greéeehneRryENYEie devprinmaiiesswid qpmades advBdtdyetistliy | ati on

nmodes thus yiegld wlfgdav%f%ﬁl/eetaégdélsnsg%ség)a w et dd 1 itnéjllg)e(?iﬂﬂ{gr%dcgid

- 214 t/d light mac |ne.0|1 and i um machi'ne oil gra
of base oils (Bpiedseloibly|fxdm Madit b dddr.and nedi um nachine oil) on

hydr owax cont ai ni i j S, 30. wt,0. .The quality of .the base oi
grades is as in TQ%Iléeq;% gairrrfﬁ%%?agg%e roﬂ%xtocolﬁ?paﬁogfengtq%squ&}étﬁaﬂ g the
properties as thatdewaxedabtectliovas i sthid extegndubd ighigeraditifie 2% @ |
fraction wa5(¥%éﬂ£§¥%¥awh§ a i nemat i viscosh%y at 100 C of 7.24 cSt, an
initial boiling point (5 volo :I%Fﬂmsofa & A B 57al2 %501 15y 050 t
TBP) pbint of H65tKE dhéssuighis reet rmaidh fractidnl wsniisequert |y
dewaxed by contactin he fractiaon with the same 30 deal um nated- platinum
| oaded- ZSM 5/%%‘1‘%%%‘% gﬁ%ﬁae%?sb 5&d'S (FBPAHIVS PreamP LhasFenWEoA- 0029511
in the presencsptdimydrogen il aydLEeIRpY 6 iafg IR L eram ol Waly pressure
of 141 bar, a WHSV of 1.00 kg/l.hr and a hydrogen gas rate of 690 N1/kg
feed. WO 02/FMF eI FNPEYEPPHSERD Ih S Uty 1ttt a hasomidi Aied was

subsequent |y hyslf0f héa seqeb PYs G hald Rhdheehfduanit Jradde migsence of

freshly suppli.ed q¥drogen_over a conmercial_ PtPd on anor phous
silicatal um nd ¥R IFEBDS P ¢S RHtGP Ly caraipd adnpdnyEaEesdst on,

TX). The oper ajity epndiddLhshgveye hydrogen partial pressure of 129 bar,
a WHSV of 1.0 kg/1/h, a r%§éﬁle gas rate of 500 N1/kg and a tenperature of
260 C. Gaseous compuhenfdr el demer ftap firomuitakdfel laseamietD coft ete a

hydr of i ni Shi nck difp SARUNEB TSN Ao BofdtHd'P d CTPRIALT 2 490 Ge A
light fraction was subsequently separated by distillation after ich the
desired APT Gleripveen |3QHto fchibeer @inld grredfee nedsl yo bttsivee d. Gabang atnle

b pRerdh e 2 AL S Pl L 20 o OURA, LA B S o
(ng/ kg) Z8ni t r dyeur Yynprap e Ing lsaoidivly darndeel Fhdms dosd tho & K@ fCoil per
(cSt)8.513viscosity & A {HSPE2 RitReupAl iy (O -12
The hydrofinishing or hydrogenation catalyst is
suitably a supported catalyst comprising a dispersed
25 Group VIII metal. Possible Group VIII metals are cobalt,
nickel, palladium and platinum. Cobalt and nickel
containing catalysts may also comprise a Group VIB metal,
suitably molybdenum and tungsten.
Suitable carrier or support materials are low acidity
30 amorphous refractory oxides. Examples of suitable
amorphous refractory oxides include inorganic oxides,
such as alumina, silica, titania, zirconia, boria,
silica-alumina, fluorided alumina, fluorided silica-

alumina and mixtures of two or more of these.



WD 112/50213 - 19 - CL Al MS PCT/EPO1 /1513 1. 1. Process to prepare a
spindle oil, light machine oil and a medi um nmachine oil base oil grade by

(a) perfowpigngoaszseparate catal ytic dewaxi ng on a spi ndl epeirlephi/éi on, a
i ght machine oil fraction and a nmedium 5 nmachine oil fraction as obtained

in a vacuumdistillation of a bottons frat2ion of a fuels hydrocracking
process; (b) perform ng a separate hydrofinishing of the Iight and nedi um

machi ne oi | fract iserisabbieahyedoigensttepn( @htal§ktsepacatiiagthBgel ow boiling
conpounds from t hﬁ ndle 1Q aqil, Iﬁi %ht machi ne oi | gnd medi um machi ne oi |
d

fracti ons as GB{& H%’%Isi ORPES SEAP &3d OPB) °Znd°86t AEnPAagkeke (¥p) nard ol ,

" light machi ne ceidaland cepdiipmaiehiol@toiol Fasa ai kogradgertdhtWigrein the
vacuumdistillation is Qerforned by .15 al ternatingly Eerforning t he
distillation WeIORG rided rwREediex £i £&t 1o8E 3¢ dTp1lERdabeet 8fs tracti on

" is sepayated idllepettdae 1kl vl aet itQtalaweRighe! 8okhehigcti QRa asMedium
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oi | and nedi uRrPGPEER REtEll compeniest aRE iod MR&esedohd ADdampdRf oife

pottoms fract iseb $ $ePA0ALRY, | P £2:883,0hl0 £bAGL! QRs AcaRENTLECA bs
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above the |igietlemesti welaith vier &6t itotal2yed ghir ofesstadyotdi Byamplebaiomh 1,

wherein the spindgl il sghade i.ne -G :Vi: SCOSI 1 f shet ween
3'S and 5.5 oA ann s Mas Ly R PR 0 1 b e e 1ot
above B0 C, tanel KEgHO l¥adAKI® dicbednatle8hdd anki Mefafbc (BASEDsi aypdat 100 C

of between 6. 5 3Q,9 16t th i~dm hi.ne_oil . grade has a

ki nematic visgbgggy gwgfgg’cﬁg% ge%ﬂgg%D%O4gﬁ§ri§?§18§83 EX@@PS?FSBflS - 20
PCT/ EPA / 1513.shii abRrocdskedctandisngnt coaltaimidg whenéiystshergediiuvgsaachi ne
oi |l grade has _a kine i,C i scqsity . .at 1 C.,of .between 11 and.12.5 cSt. 4.
Process accor di gNﬁ6q§§§ dﬁgggﬁ%€| )n1ffg%ﬁe#gfﬁgﬁﬁé°§?ca%§FVP#ESd8ﬁaxing
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wi t ydr ogen C t cqntainjng.a .ecul.ar sieve such that the
pour nt isK?gﬁégEd%%?oéﬁoPﬁiév f@sc%25ﬁg%ﬁ§8é§§néceaﬁdﬂﬁ§-?Blc|ain19,
wherei n the nmulpeelaard) .sieve is ZSM5, ZSM 12, ZSM 22, ZSM 23, SSZ-32,

ZSM 35, ZSM 48 or SAPQ~#%. 6. Process according.to claim4, wherein the
mol ecul ar si eve i €90 WYREEFTEGikECe 156FS §P?§aigépﬂté03nﬁmﬂﬁﬁFePﬁ t he

catal yst al so scQPfirSessa ik RUQr padeatGiawRnYibh, 1prEebabbl ¢ pPhesesH
according to claim®6, wherein the binder is a_ low acidity refractory oxide
bi nder mat er i A°NHF1PH s a8&s BricaPrg fterablyf PARGANHR and wAéLedAaulhe

surfacg of thedntamTRe bR sk sSlade 48Ut @hBagobgeNamBdhti 8¢ Blese
noble Group VIII metal component(s) present on the
catalyst is suitably from 0.1 to 10 wt%, preferably 0.2
to 5 wt%, which weight percentage indicates the amount of
metal (calculated as element) relative to total weight of
25 catalyst.

Preferred supports for these palladium and/or
platinum containing catalysts are amorphous silica-
alqmina, whereby more preferably the silica—alumina
comprises from 2 to 75 wt% of alumina. Examples of

30 suitable silica-alumina carriers are disclosed in
WO-A-9410263. A preferred catalyst comprises an alloy of
palladium and platinum preferably supported on an
amorphous silica-alumina carrier of which the
commercially available catalyst C-624 of Criterion

35 Catalyst Company (Houston, TX) is an example.



20 subjecting the zeolite to a surface dealum nation treatnent. 8. Process
to operate a fuels hydrocracker which hydrocracker yields a naphtha,

ker osi ne,waas/;seiih and a bottons fraction, wherein the bot pedkph{/fgi on
contains 25 nore than 15 wto of a fraction, which has a kinematic viscosity
at 100 C of above 9 cSt, and wherein the Weight percentage is cal cul ated on
the total of conpounds which boil above 370 Cin the bottons fraction, by
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- conversion of tgkepffilieand offi ithel fydelb#eenshangndt8p wish QctPkacess
according to clajim 8, m@grein the conversion 35 in hydrotreating step (i)

i s between 15S3A8°%5 3% JOT SNOBIL50eEsribed 1pCEPERI 7129323~ 10. Process

- accordisng to any afee@f tGleaini®irtIniwheng @tbbeao‘léﬁabbiQ?H&e"fg?h%@ib%

between 60 and 75 wto. 11. Process according to any one of clains 8-10,

wher ei n the cafaPysteda®dy Feswoagd( by) negmsr cédedigbidlehaanlin orsest an

acidic |arge pereptzis zeldfictd hRN p : d 11/ Goup VIB
met al conbi nati on. fz. PrgLesstgccor&?%Zt?% 2%535%2 g?lgﬁg?%§y1-7, wher ein

a bottoms fra®riopgritdegsed in step (d) as obtained fromthe process
according to any is =11+ .10 i i Lli:grade havi ng
e 9%v%%%6%% gf éls& d%§ffw%g H%Eggﬁgg?? gbhlgﬁ ity

a kinematic viscosity at et ween and Vi scosi t
i ndex 1 bet woeghdBeaed 1120ade w@vingr acdinematot Masowsi0§ ppmiO&ndCa

saturates contegn 0 Wt bt ai.nahl e . .pr.o accordin 0 any
one of 15 c|a%ﬁs%§?%f§%1}a %ﬁfﬁﬁ%é%tkggﬁpgsﬁﬁgéﬁgég g???ﬁgggnggéggF%Ve and
a base oil as 9braidnddOhy aa spriphess cancendi g belamy 16Aeppfiwchadma 8- 12.

19, ves O LIS LA T 09,8 AU ARG 12, 0bh 20,0 BB
. Ak. As. A. s. As aAAdeAcrAbed AbDveA. THiIA $UsAL cAA GrAve9cAn bA. §9eBAsh. A9Us. A
. AAST%FQ'A‘pqubricant composition comprising also one or more
additives. The lubricant composition is suitably used as
a 20W50 automotive lubricant or as a ISO 100 industrial
formulation, for example as a hydraulic or turbine oil.
The process is illustrated in Figure 1. Figure 1
20 shows that a hydrocarbon mixture (1) is fed to a
preliminary hydrotreater (2). The effluent (3) of
hydrotreater (2) is fed to a hydrocracker step (4). The
hydrotreater (2) and hydrocracker (4) may be combined in
one vessel in a so-called stacked bed. The effluent or
25 hydrocrackate (5) of the hydrocracker (4) is separated in
distillation step (6) in one or more fuels fractions (7)
and a bottoms or hydrowax fraction (8). The hydrowax (8)
is further separated in vacuum distillation unit (9) into
a heavy gas oil fraction (10), a vacuum gas oil
30 fraction (11) and, as illustrated for distillation
mode (dl), a spindle oil fraction (12), a medium machine
0il fraction (14) and a first rest fraction (13) boiling
between said spindle o0il and medium machine o0il fraction.
The vacuum gas oil fraction can optionally also be

35 further processed to a light grade base o0il by performing
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the hydrowax (8) is further separated in vacuum

15 distillation unit (9) into a heavy gas oil fraction (10),

a vacuum gas oil fraction (11l), a spindle oil

fraction (12), a light machine oil fraction (22) and a
second rest fraction (23) boiling above the light machine
oil fraction. In a blocked out mode the spindle oil

20 fraction (12) (not shown) and the light machine oil
fraction (22) (as shown) are further processed, from
storage tanks (12’) and (22’) to the respective base oil
grade. All other references have the meaning as in
Figure 1.

25 The invention will be illustrated by the following
non-limiting examples. Examples 1-2 represent calculated
results, wherein use has been made of hydrocracker
models, plant data and experimental results. It is
believed that these result give a good representation of

30 how the process according to the invention will perform
in reality.

Example 1 using a single mode vacuum distillation

To a distillation column a hydrowax containing
residue is fed at a rate of 4883 ton feed per day (t/d).
35 The feed has the properties as listed in Table 1.
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10% U& s10% U&' () -
w& 0 ’ () a rgst g;gctlon boiling between the spindle oil

fraction and the vacuum gas oil, 291 t/d of light machine

5 oil, 664 t/d of medium machine oil and 300 t/d of a
residue fraction. The spindle o0il, light machine o0il and
medium machine oil fractions were subsequently further
processes by means of catalytic dewaxing and hydro-
finishing in a blocked out mode. From the product ex

10 hydrofinishing the lower boiling fraction is removed
which totals on average for all base oil grades to
422 t/d. The process yields (on an average 350 day
runtime basis) 557 t/d spindle oil grade, 214 t/d light
machine oil and 471 t/d medium machine o0il grade. The

15 yield of base oils (Spindle o0il, light machine oil and
medium machine o0il) on hydrowax containing residue is
about 25 wt%.

The quality of the base oil grades is as listed in

Table 2.
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Spindle light medium
oil machine oil machine oil
grade grade grade
Viscosity at 4.65 B.65 12.0
100 °C
(cSt) (1)
Viscosity 106 103 100
Index (2)
Noack 16.5 - -
volatility
(%) (3)
Pour Point -15 ~12 -12
(°C) (4)
saturates 99.2 98.4 98.1
(wt%) (5)

(1) according to ASTM D445; (2) according to ASTM D2270;
(3) according to CEC L-40-T-87; (4)according to ASTM D97;
(5) according to ASTM D207

Example 2 using two modes of distillation according the

present invention

Example 1 is repeated with the same feed except that

during 245 days of the total of 350 days on stream a

5 hydrowax feed of 4109 t/d is separated in the vacuum
distillation into 866 t/d heavy gas oil, 1153 t/d vacuum
gas oil, 723 t/d of spindle o0il, 416 t/d of a first rest
fraction boiling between the spindle o0il fraction and the
medium machine oil fraction and 951 t/d of medium machine

10 oil. The thus obtained spindle 0il and medium machine oil
fractions were subsequently further processes by means of
catalytic dewaxing and hydrofinishing in a blocked out
mode. From the product ex hydrofinishing the lower

boiling fraction is removed. This distillation mode
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fraction. The thus obtained spindle o0il and light machine

oil fractions were subsequently further processes by

10 means of catalytic dewaxing and hydrofinishing in a
blocked out mode. From the product ex hydrofinishing the
lower boiling fraction is removed. This distillation mode
yields (on an average 350 day runtime basis) 557 t/d
spindle oil grade and 751 t/d light machine o0il grade.

15 Both distillation modes thus yield (on an average
yearly basis) 557 t/d spindle oil grade, 214 t/d light
machine oil and 471 t/d medium machine oil grade. The
yield of base oils (Spindle o0il, light machine oil and
medium machine o0il) on hydrowax containing residue is

20 about 30 wt%. The quality of the base o0il grades is as in
Table 2.

Example 3
A hydrowax containing residue having the properties
as listed in Table 1 was distilled and a light machine

25 oil fraction was obtained having a kinematic viscosity at
100 °C of 7.24 ¢St, an initial boiling point (5 vol% TBP)
of 440 °C and a final boiling (95 vol% TBP) point of
550 °C. This light machine oil fraction was subsequently
dewaxed by contacting the fraction with the same

30 dealuminated- platinum loaded- ZSM-5/silica catalyst as
used in Examples 11 and 12 of WO-A-0029511 in the
presence of hydrogen at a temperature of 354 °C, an
outlet pressure of 141 bar, a WHSV of 1.00 kg/l.hr and a
hydrogen gas rate of 640 Nl/kg feed.
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1.4
sulphur (mg/kg) 18
nitrogen (mg/kg) <1
Viscosity Index 107
viscosity at 100 °C (cSt) 8.513
viscosity at 40 °C (cSt) 62.54

pour point (°C) -12
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CLAIMS

l. 1. Process to prepare a spindle oil, light machine
oil and a medium machine oil base o0il grade by
(a) performing a separate catalytic dewaxing on a spindle
oil fraction, a light machine oil fraction and a medium

5 machine oil fraction as obtained in a vacuum distillation
of a bottoms fraction of a fuels hydrocracking process;
(b) performing a separate hydrofinishing of the light and
medium machine oil fractions obtained in step (a);
(c) separating the low boiling compounds from the spindle

10 0il, light machine 0il and medium machine o0il fractions
as obtained in step (a) and (b) and obtaining the spindle

~oil, light machine oil and medium machine oil base oil

grade;
(d) wherein the vacuum distillation is performed by

15 alternatingly performing the distillation in two modes
wherein the first mode (dl) the bottoms fraction is
separated into a gas oil fraction, a spindle oil
fraction, a medium machine o0il fraction and a first rest
fraction boiling between said spindle o0il and medium

20 machine oil fraction and in the second mode (d2) the
bottoms fraction is separated into a gas oil fraction, a
spindle oil fraction, a light machine o0il fraction and a
second rest fraction boiling above the light machine oil
fraction.

25 2. Process according to claim 1, wherein the spindle o0il
grade has a kinematic viscosity at 100 °C of between 3.5
and 5.5 ¢St and a Noack volatility of below 20% or a
flash point of above 180 °C, the light machine oil grade
has a kinematic viscosity at 100 °C of between 6.5 and

30 9 ¢St and the medium machine oil grade has a kinematic

viscosity at 100 °C of between 10 and 13.5 cSt.
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5 catalytic dewaxing in step (a) is performed by contacting
the vacuum distillation fraction with hydrogen and a
catalyst containing a molecular sieve such that the pour
point is reduced by at least 10 °C.
5. Process according to claim 4, wherein the molecular
10 sieve is ZSM-5, ZSM-12, ZSM-22, ZSM-23, SSZ-32, ZSM-35,
ZSM-48 or SAPO-11.
6. Process according to claim 4, wherein the molecular
sieve is an intermediate pore size zeolite and wherein
the catalyst also comprises a binder and a Group VIII
15 metal.
7. Process according to claim 6, wherein the binder is a
low acidity refractory oxide binder material which is
essentially free of alumina and wherein the surface of
the intermediate pore size zeolite has been modified by
20 subjecting the zeolite to a surface dealumination
treatment.
8. Process to operate a fuels hydrocracker which
hydrocracker yields a naphtha, kerosine, gas oil and a
bottoms fraction, wherein the bottoms fraction contains
25 more than 15 wt% of a fraction, which has a kinematic
viscosity at 100 °C of above 9 cSt, and wherein the
weight percentage is calculated on the total of compounds
which boil above 370 °C in the bottoms fraction, by first
(i) hydrotreating a hydrocarbon feed at a feed conversion
30 of less than 30 wt% and (ii) hydrocracking the product of
step (i) in the presence of a hydrocracking catalyst at
such a conversion level that the overall conversion of
step (i) and (ii) is between 55 and 80 wt%.
9. Process according to claim 8, wherein the conversion

35 in hydrotreating step (i) is between 15 and 25 wt%.
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bottoms fraction is used in step (d) as obtained from the
process according to any one of claims 8-11.

10 13. Medium machine oil grade having a kinematic viscosity
at 100 °C of between 11 and 12.5 cSt, a viscosity index
of between 95 and 120, a sulphur content of below
100 ppmw and a saturates content of above 98 wt%
obtainable by a process according to any one of

15 claims 8-12.

14. Lubricant composition comprising an additive and a
base o0il as obtained by a process according to any one of
claims 8-12.

15. Use of the lubricant comprising a medium machine oil

20 of claim 13 as a 20W50 automotive lubricant or as a

ISO 100 industrial formulation.



