-0. 6 DEC 2005 WO 02/ 099014 PCT/ EP02/ 06301 PROCESS TO PREPARE A BQEE 5%5H§ROM
SLACK-WAX The invention is directed to a process to prepare a b Q iq
starting fwmaomanwsbiack wax contai ning feedstock by contacti mgTiHPe2/6@edst ock
‘in the presence of hydrogen wth a catmalyst conprising a Goup VIB netal
and a non- 5 noble Goup VIII netal on an anorphous carrier. GB-A- 1493620
descri bes a hydroi sonerisation process to prepare base oils. The catalysts,
whi ch are known to béROSEGS T0s ¥R FAREedctB AT delerEROY, SCADHTIEE a

hydr ogenati on conponent and an acid conponent. 10 GB- A-1493620 di scl oses a
catal yst conprising nickel and tungsten as hydrogenati on conponents,
supported on an altlime nencattrier .isThei reguededoasi dibyeber tbhepreabakysat is

provi ded by th resence of fluorine. There have been many efforts to obtain
B bor o’ 16 HERE Hh ot Aol SHTTors (ol SF porSXPOPPERAMbIE CAEFAL90K1537

describes a hydipi soifesdisaid ohPrcasst oes gi fha lsl:@@&m@xf;@oa?akai;ag feed
is contacted with a fluorine free catalyst- The disclosed _catalyst consists
of a platinum ot1ihld aeh ki Nt HOMRT 557 F i @ aCEPYRI NAB2DStalkr RBF. 2ABEBTdi ng

to thisspublicafdon ahug aiTeRldEH1 St ef, | snPFehsehabbyrpeetormed prior to
the hydroi sonerisation step in order to reduce the sul phur and nitrogen
content to bel ow 2 @pit-i4P Fraddedass mad a deydrpvaenonlioetine pobres et al

cont ai ni ng 25 hydri i i t t =H53707 e i
hydroisonerisa??g cata yé%ﬁ&%ggﬂgﬁaﬁkﬁ§é%%%%?ﬁ%ﬁ%’fvﬁg?ﬁnggéug$§f§358788
describes a sleckisgak hydnoils arerdasdtion peoeesslwhecehnprasaoa- fl uori ded

T el o YA L AN B A St Arboh o brec aving
| 10 GB-A-1493620 discloses a catalyst comprising nickel and
tungsten as hydrogenation components, supported on an
alumina carrier. The reguired acidity for the catalyst is
provided by.the presence of fluorine.
There have been many efforts tc obtain a fluorine
15 free hydroisomerisation catalyst. For example
WO-A-9941337 describes a hydroiscmerisation process
wherein a slack-wax containing feed is contacted with a
fluorine free catalyst. The disclosed catalyst consists
of a platinum or palladium metal on a silica-alumina
20 carrier. According to this publication a hydrotreatment
step is preferably performed prior to the
i hydroisomerisation step in order to reduce the sulphur
and nitrogen content to below 2 ppm, in order to avoid
deactivation of the noble metal containing
25 hydroiscmerisation catalyst.
| US-A-5370788 describes a hydrolisomerisation catalyst
optionally containing fluorine. US-A-5370788 describes a
slack wax hydroisomerisation process wherein a non-
fluorided nickel-molybdenum on silica-alumina carrier

30 catalyst is used having almost only pores with diameters



0 6 DEC 2005 PCT/ EPO2/ 06301 between 60-130 A, a total surface areag OE 24%
n2/g an a total pore volunme of 0.5 cc/g, wherein the pore vol und) BPEC {08
por es havi pm e/@ona di aneter of above 500 A is 0.05 cc/g. Thecwmab@logsdl i s
said to be sul phur tolerant. 5 The highest base oil yield on slack-wax
reported in this publication is about 38 wt % obt ai ned when the-

hydr oi soneri sat,i on process sszperforned- at out 70 bar 370 C,

EP- A- 537969 des%ﬂ‘%%%nagﬁygﬂ?@i Somér i%gé:taiqo u g?aa‘i%/satrealdj%pﬁ%r%l}l) an a
containing fluordtnel doskacklume olfydrGi seneri satdran pricessots desend bed
wherein a nickel- nol ybdenumon silica-alum na carrier cat sf Is used

havi ng al most onl% lb%g%% REY R énﬁPér’as%Bé‘TﬂS\F/_ef’OG’f{rA\,ﬁ?V‘? ofdd@/ Bur% ace area
of between 100 @nwh 250/ 42/ ghe TBEt 3D y6at akysk ildS teRiME th g sl - 40l erant .
The high base o0il yield on slack-wax are reported in this publication when

the hyd?oi soneriisath oot oceigewas lpeitefnel &tlacaloln® AFRstathd-ratthis

tenperatures, ahout; 400; & Ascordiipgsst QrihbsrRUBlL AN die products
require a hydrofinishing 20 step to inprove their UV stability. EP-A-666894
descri bes a hydnuisvhieneai $ohlieat aFysesscoptabsirdgmmed [aforakmeit Aok wax
hydr oi soneri satj qn ogess is disclosed wherein a nickel -nol ybdenum on
silica-alumna carrier catalyst is used having a certain 25 macroporosity.
The macroporosity iBP-defihedey ndehat 1hescankydepablogiepdrsttafort e tpdiyes have

a dianeter greater. than 100 n The tal.pare.,val is _between 0.6 and
1.2 %. The rﬂpéﬁeos%a'@ 56”0l ?Eq‘ilf‘g?d%g‘ﬁgé lg‘%k-\%a%lr%gg‘or""tsae"d inthis

publ i cation i s bt A2nent 06 obt an nedoc88s whendtbe riydoiwhereriins at indr karlocess
was performed at 14 bar and_ af, 391 G U, A 5292989 d sgri es _a_ wax

hydr oi soner i sateor C%r‘b%s%n ket 8F A AT R0 AT ySE TS Sds &4 @R diShy E6bal t

having almost only pores with diameters below 100 A, a
total surface area of between 100 and 250 m2/g. The

15 catalyst is said to be sulphur tolerant. The high base
0il yield on slack-wax are reported in this publicatiecn
when the hydroisomerisation process was performed at
about 70 bar and at temperatures about 400 °C. According
to this publicaticn the products require a hydrofinishing

20 - step to improve their UV stability. '

EP-A-666894 describes a hydroiscomerisaticn catalyst
containing no fluecrine. A slack wax hydroisomerisation
process is disclosed wherein a nickel-molybdenum on
silica-alumina carrier catalyst is used having a certain

25 macropcrosity. The macroporosity is defined in that a
considerable part of the pores have a diameter greater
than 100 nm. The total pore volume is between 0.6 and
1.2 ml/g. The highest base o0il yield on slack-wax
reported in this publication is about 42 wt% cbtained

30 when the hydroisomerisation process was perfocormed at
140 bar and at 391 °C. _

US5-A-5292989 describes a wax hydroiéomerisation
process wherein a catalyst is used comprising cobalt,

nickel and molybdenum on a silica-aluminz carrier wherein



'ni ckel and nol ybdenum on a silica-alum na carrier wherein 06 DEC 00@9?/\&
02/ 099014 PCT/ EP0O2/06301 3 silica was deposited on the surface 815 Fhell
carrier. Shaxterowax is, according to the description, a pos®chierotiesdt The -
sul phur and nitrogen content in the slatk wax feed are preferably reduced
to below 2 ppm before 5 hydroi sonerisation. It is an object of the present
invention to provlde:z avst adkpwaxtbygdeoi sbaesusdbicenofr atessarwtiech Gdmdde

ted at relatjvely | i.e. less than 100 bar., -A di sadvant
of “the. above. GECEH | beH B OERLLRa. L0 16 T ER AR Sb Bger &t 8°30 “Bieh Toder

pressures, is titad $ihEynuarenpeniorogdnatonekati Yal yhhi gh atenpexatideas, i.e.
hi gher than 390 C. A djsadvantage of such hjghe tenperatures is that the

| evel of pol y-ef’r%‘?m?‘?%f?‘?%cfy E%%ﬁ%%ﬂdgoi}ﬂe#aﬂ BrBBE‘C ®5&&6mes too hi gh,
i.e. higher 15 Hhawplmaw] £3400-9r ams of product. Additional hydrofinishing

w1l then be required to saturate these FCA conpounds to a |evel |ower than
10 mol / 100 grams. iTtheldbjectbotct Hef ptlea dp¥ e PAVENERBANES OPo ter BYPHEdE 2

hydr oi soner i satd % IPrasess, d 0o PEGRAF £s D56 ObLScEEQM wRA 8! @gk- wax whi ch can
be perforned at | ower pressures and |ower tenperatures. A further object is

that the productreistied rdd Bylahidehy obessPi§sFeleFn pokfyalemat tban
conpounds, preheyabl.y, haying ?gﬁ&@éﬂz t%}%.LS%gQ&éQcr}Beﬁrpgééggsgfs?“-

Arelated aimis that the products a obt ai ned do not requ
addi tildhal hydnrdfiali shisyg epepaté morserh t bowvedupeetherPEA ¢ontbat. tAey

Sul phur and. i EPggdn T TR 1hedt e thot a3 PofeeRy et renti ag step is
not necessary. hAddieti arraln 3B G@dantagessadvaheage esénsuchventhen wil | becone
cl ear fronlth%é%%%¥g Jgéglis that the level of poly—ardmafic {PCA}
compounds in the product becomes too high, i.e. higher
15 | than 10 mmol/100 grams of product. Additional
hydrofinishing will then be reqguired to saturate these
PCA compounds to a level lower than 10 mmol/100 grams.
The object of the present invention is to provide a
hydreoisomerisation process to prepare base oils from
20 ' slack-wax which can be performed at lower pressures and
lower temperatures. A further object is that the product
obtained by said process is low in polyaromatic
compounds, preferably having a PCA content of less than
10 mmol/100 grams. A related aim is that the products as
25 obtazined do not reguire an additional hydrofinishing step
in order to reduce the PCA content. A furtﬁer aim is to
provide a process, which is tolerant for higher levels of
sulphur and nitrogen in the feed, such that a prior
hydrotreating step is not necessary. Additional
30 advantages of the present invention will become clear
from the description.
The above aims are achieved with the following

process. Process to prepare a base oil starting from a

slack wax containing feedstock by



The above ains are achieved with the followi ng process. Process tgﬁ%[ﬁpare
a base oil starting froma slack wax containing feedstock by gD 005

WO 02/ 099 ] 02/ 06301 4 (a) contacting the feedstock pi-hd sence
of hydr ogce{%%('\%ﬂ%’g sul phi ded hydrodesuyj phurisation catal ysFC éﬁﬁ%‘r"%@fng

ni ckel and tungsten on an acid anorphous silica-alumna carrier and 5 (b)

perform ng a pour, pai educi S he. ef e of ste a),.to obtain
t he base oil. Aga I %coaﬁasé%%r\l/ t%'}g%n%&?%%fo%%/ h%i%ggaggﬁlegﬁlejlcﬁ l(f%ggsj éjﬁ:ogen
cont ai ni ng cat aliyst shauinhghade@| latdvedysihlghur hydt odesubpbanissat i on ( HDS)
activity and an acid 10 anorphous siljica-alumna carrier, in sltE%p a) a base

oil can be pr&FAREE IR HYHEYi 1Y P IDWPreLstPed Cafid Mg ures,

wher ei n the base 1dida ¥ 0ductz hasr aner age€pt abl e content of pol yaromatic
conpounds. Wth. relatively high hydrodesul phurisation activity is here 15

meant & hi gher &0t BATAPIHEE corRfitedP B st B E 6 N¢ het §Pt ONnitéRe AL dNGSten
containing cat alyysks., Rt hey advant ages pyid | pe apparent fromthe bel ow
I &1

description. The slack-wax containing feed may also contain other wax
sources, for exanpPerRilgErdrs Traops chowed | beal viak. uQDNSuRt abkyel K vogstent of

sl ack- wax in_tf&%_Ftﬁgqgﬁi\quI_Cﬂealm %at‘gb%s@ ggf{gtp{;giﬁgggg?gvmre than 80 wt%

up to 100 wt % wax 1"s suit obtained 1'n ent dewaxi ng
process, whi chhyaircble spaiithuofi seiprocedid)o 25 preparendasge: eclis. The sl ack

v > OUALORS B ASDLY) 0202 o bl L nal . gt vep. 490,20, 800
between 0 and %@nwhe. phegpasieat ki-wax Hiegd yipyld cont bbm beéveened and 1 wt %
sul phurand be%g%%grggﬁyés, wherein the base o0il product has an
acceptable content of polyarcomatic compounds. With
relatively high hydrodesulphurisation activity is here
15 meant a higher activity when compared to state of the art
nickel/tungsten containing catalysts. Further advantéges
will be apparent from the below description.
The slack-wax containing feed may also contain other
wax sources, for example Fischer-Tropsch derived wax.
20 Suitably the content of slack-wax 1n the feed will be
more than 50 wt%, preferably more than 80 wt% up to
100 wt%. | ‘
The slack-wax 1s suitably obtained in a seclvent
dewaxing process, which can be part of a process to
25 prepare base oils. The slack wax thus obtained suitably
has a2 mean boiling point between 400 and 600 °C. The oil
content in the wax, as determined. by ASTM D721, is
suitably between 0 and 50 wt%. The slack-wax feed may
contain between 0 and 1 wt% sulphur and between 0 and
30 150 ppm nitrogen. It has been found that the catalyst
employed in the process according te the invention is
relatively stable when sulphur and/or nitrogen are part
of the feed. This is advantageous because a priocr

desulphurisztion step, also referred to as hydrectreating

35 step, can thus be avoided.



- 30 150 ppmnitrogen. It has been found that the catal yst enpl g]ylﬁem%[}%he
process according to the invention is relatively stable when nd/ or

nitrogen ¥@ohdwdiy of the feed. This is advant ageous becauseTamL1
- desul phurisation step, also referred t9 as hydrotreating 35 step, can thus
be avoi ded. 06 DEC 2005 WD 02/ 099014 PCT/ EP02/ 06301 If one base oil grade,

having for exanpl e spechiie okingpaLEC ML§EAS FhrakxkRi16e d spmdeat a
time the boiling range of the slack wax feed i's preferably rather narrow,
nore pref erabl y1eeB2 6§ f et epealbet deehlPheCs Lenperst @te 2att Wif Cel0 W % i s
recovered and ; u [ 9 LS l;ec ' r.ef |y
bet ween 80 and$€%%l%§2£%5€%e?grgéfyg%gpgmgigg%%éalﬁ%ogg%ﬁ%%fgﬁagJﬁgg%%gpare
‘two or nore baserod¥, gnadesphaléngboldi ther éaf feirscosi bytpremrertiees at a tine

a nore wider 1 Llin l ack wax, feged is preferabl sed. ch a nore
- W der Boiling €]§§i£%%§r$e%§ %W%?%rg IVLﬁagsaggfggg%gﬁcg%dbggﬁben t he
" tenperature attspedetl@rev&b iwhiekcovered:and rtheveerperiat wre fatrastinvch 90

W% is recovered of be en C.and 300 and.nore_preferahl tween 170

& o 15580 T 10 ahhe  $hseC PSP RTEE LA nG Ok efar s i 60 1

at 100 C of beiwesic® endddh L5 and davinbge Bisel bent giaaelk vehdhigl ity -

properties of at_post 17 w% for the |ower viscositésgrades and even | ower
e

for the nmore AT VI SRITVEYrRbeReTayChe?hdPant B§e8udPyen& 186 pr epar ed

by isgbating sych tiadess dy am.preies apl yoibee r bl LUaBEAOT s8ic@p a( @b rRy nmeans
of a distillation step.  The catal yst enployed in step (a) preferably

conprises bet gkt 2-20 W8 ri ke we betdeeRe 5e36PW 012BuAgSEER EI25 CRhe
Pi g hydr odesU pRoFT et on - Beti vty o B Fel ot Cval S APk ST raity TE her &
neant a the temperature at which 80 wit% is recovered of between
170 °C and 300 °C and more preferably between 170 °C and
15 250 °C. The different base o0il grades having a kinematic
viscosity at 100 °C of between 2 and 10 ¢St and having
excellent Noack volatility properties of at most 17 wi%
for the lower viscosity grades and even lower for the
more heavier viscosity grades may be advantageously be
20 prepared by isclating such grades from preferably the
effluent of step (a) by means of a distillation step.
The catalyst employed in step (a) preferably
comprises between 2-10 wt% nickel and between 5-30 wt$%
tungsten.
25 The sulphided hydrodesulphurisation catalyst used in
step (a) has a relatively high hydrodesulphurisation
activity. With relatively high activity is here meant a
considerably higher activity when compared to state of
the art nickel/tungsten containing catalysts based on a
30 silica-alumina carrier. Preferably the
hydrodesulphurisation activity of the catalyst is higher
than 30% and more preferably below 40%, and most
preferably below 35%, wherein the hydrodesulphurisation

activity is expressed as the yield in welght percentage



consi derably higher activity when conpared to state of the art
ni ckel /tungsten containing catal ysts based on a 30 silica-al unm nf§d&Crijgsr .

Preferably the hydrodesul phurisation activity of the catal yst | i.gher
t han 30% aWQ"ﬁ{?r’éﬁlbr eferably bel ow 40% and. nmost prefer ablpftrﬁklé)ﬁ%ﬁ\y’}gk%

wherei n the hydrodesul phuri sation acti%i ty is expressed as the yield in
wei ght percent %%e 0 6 DEC 2005 WO 02/099014 6 PCT/ EPQ2/ 06301 of ,
C4- hydr ocar bon %6 4ekiMYGHGHRIS Gk Y opheRecE§ WEERt AEEEPhRineh itthe

catal yst under standard, hydraodesul phurisation conditi,ons. The standard
condi ti ons _coﬁé)lngta %&d 3&3%05%%& C4 ?’gg‘élﬁ?‘f‘ﬁi 8%38%35% xture with 5 200
mg of a 30-80 mesihosidsphlisted: icad &l st catdit bais anthe 350 2RGa rehekeidn ttike s
hydrogen rate is 54 m/mn and the thiophene concentration is 6 vol%in the

total gas feedCCRRE&PsCIpHAT AT @ t OYRBAL N MOPRENE S X4& e Militdy

crushed; and si evedrghbgugh 31 -3 8@ desdu BhieVeed ThEL a1 FQtcatalysh 4 snhen
dried for at least 30 minutes at 300 C before |oadi ng 200 ng of dried
e

catalyst into &°§l afs ME&CEAM el MO TR aFy5e 18 pPelMumphi asd byie _
contacting thepca ﬁ%%%tbBWbéﬁ%%gtf%ﬁ"EgS6V@$?%a£nkg§%H%o%b$t§%§1fe@%@re'n

the H2S rate is 8. mn and the H2 rate is 4 mM/mn. Thé tenperature

during the pre-sul fhitdilygt pecdddures ixre diseee fudhdr bonthenpesat are, 20 C,
to 270 Cat 19,0ni b and.held d i 300wl esoata 2906y helare;taksingait to
of "1 mn. p%l dr3

350 C at araté rirng pre-su I ng nickel an ungsten
oxi ded Care 20 ecanuertedito thire abtiiede fret adt sl gpdi d@8. mAht:eespee- 3801 BRI di ng

the H2S flow i topped _and H2 js bubbled at.a rate of .54 m /mn through

two ther nost at E«S °§ agga\%éé@elésdo @&nt@% ncflﬁjgec% h?%?ﬁ]%%%g THECt EnPéFafure of -

the first gl asgeavessel Therkeple atat28 \Gtand tghe:=+enpekatsdenof cbheasecand
the catalyst for about 2 hours with an H2S/Hz mixture,

wherein the H;S5S rate is 8.6 ml/min and the H; rate is

15 54 ml/min. The temperature during the pre-sulphiding
procedure is raised from room temperature, 20 °C, to
270 °C at 10 °C/min and held for 30 minutes at 270 °C
before raising it to 350 °C at a rate of 10 °C/min.
During pre-sulphiding nickel and tungsten oxides are
- 20 converted to the active metal sulphides. After pre-

sulphiding the HsS flow is stopped and Hp is bubbled at a

rate of 54 ml/min through two thermostatted glass vessels
containing thiophene. The temperature of the first glass
vessel is kept at 25 °C and the temperature of the second
25 glass vessel is kept at 16 °C.- As the vapour pressuré of
thiophene at 16 °C is 55 mmHg, the hydrogen gas that
enters thé glass reactor is saturated with 6 vol%
thicphene. The test is performed at 1 bar and at a
temperature of 350 °C. The gaseous products are analysed
30 by an online gas liquid chromatograph with a flame
ionisation detector every 30 minutes for four hours.
In order to obtain a reproducible value for the
hydrodesulphurisation activity the test values as

obtained by the above method are corrected such to



25 gl ass vessel is kept at 16 C. -As the vapour pressure of thiophene at 16
Cis 55 nmHg, the hydrogen gas that enters the glass reactor i86JaCuggst ed
W th 6 vol %o ¢2hioaplhene. The test is perforned at 1 bar and rCT@&Poi/@3pEr at ure
of 350 C. The gaseous products are analwysed 30 by an online gas liquid
chromat ograph with a flame ionisation detector every 30 mnutes for four

hours. In ordebrtr@spiral * A thepmduddd Ml e dDFidheactivity of a
hydr odesul phurisation activity the test values as obtained by the above

met hod are cor FEECEGTSECIFALE 1056 - DEG 2005 NS 02 0990aLy PCT? EPORE 06301 7
correspond to themaydsedesuighucisahhafn add ioddyi Pl fe 4€7ERENGErcaLAI ySL.

The reference catalyst is the comercial C 454 catalyst as obtainable at
the date of fifRilAgokICOrtdeirdnnCardlaists tCommrany Holst N hnandt st 5
referenge hydr I ri i (AR AY % oy di . t he above
test. B%:/ testi ﬁg%%gﬁﬁgﬁhg%?gﬁgfﬁﬁ?gﬂga Saaltésoﬁz(aﬁte%\{la%?ié"?ga‘%\%the t est
catal yst (" neasoredivgl te dhe ebwveasidsy .cdyculeattelrag domsh stiemt  act ual

hydr odesul phuri sation _acti yit cgarding 1g.the 10 ve test with the bel ow
equation: Actud 3 P\ffl%tf/:a\:éa'l&ggs ré S\;Calct' ql-5-4(}(%Zf‘-n'cflte%:s € tedt calalydt
C-454") ] 22) *" neasenedreadl Yalli¢ byedr edeswaphiun satlicorn =od | vidynofst et

the i mpr egnat | BRCGPdgbv o CERE G PERRr aFIGR oF e it ARG ore eoifpl e
descrijed by KbshantEst Gouhi ehelbelde BegatVW.dd:J., van Veen J. A R,
Ni emant sverdriet J.W, Journal of Catalysis 196, 180-189 (2000). Exanples
of chel ating agent 8CAP8InREELVOEY HcelFes3gesciVd ! ethyliedi % net et r aaceti ¢
aci d (EDTA) ang_qg@?gggh_@hﬁégggggam‘,@qf& N,N,N,6-tetraacetic acid. The
caprier for the Ca%geyﬁid;gdgggiggggiszkgggaactivity of the
nickel/tungsten catalyst can be improved by using
15 chelating-agents in the impregnation stage of the
preparation of the catalyst as for example described by
Kishan G., Coulier L., de Beer V.H.J., van Veen J.A.R.,
Niemantsverdriet J.W.,.Journal of Catalysis 186, 180-189
(2000} . Examples of chelating agents are nitrilotriacetic
20 acid, ethylenediaminetetraacetic acid (EDTA} and
1, 2-cyclohexanediamine-N,N,N' ,N’, -tetraacetic acid.
The carrier for the catalyst 1s amorphous silica-
alumina. The term "amorphous" indicates a lack of
crystal structure, as defined by X-ray diffraction, in
25 the carrier material, although some short range ordering
may be present. Amorphous silica-alumina suitable for
use in preparing the catalyst carrier is available
commercially. Alternatively, the silica-alumina may be
prepared by precipitating an alumina and a silica
30 hydrogel and subseguently drying and calcining the
resulting material, as is well known in the art. The
carrier is an amorphous silica-alumina carrier. The
amorphous silica-alumina preferably contains alumina in
an amount in the range of from 5 toc 75% by weight, more

35 preferably from 10 to 60% by weight as calculated on the



al um na. The term "anorphous" indicates a |ack of crystal structure, as
defined by X-ray diffraction, in 25 the carrier material, althcﬁtﬁg

short ranga,d)(;zg[%{ljﬁg may be present. Anorphous silica-alum .utz%ﬁﬁ or
use in preparing e catalyst carrier ig available comercially.
Alternatively, the silica-alumna may be prepared by precipitating an

alumna and a silica 30 drogel and sub ent|ly drying and cal cini.ng the
resul ting materi=di5 s Ei‘jsy%'l %gk%%% ?ﬁlf‘%gf%ir ?m%fﬁ@%uéarsﬁiqétcai_éﬁélﬁ‘ln%
anor phous sil i ga-calugd neorcarsd efn Jghepa ahog phoes cak kil @atalkumiriapr ef er abl y
contains alumna in an ampunt in the range of fr L0 75% by weight, nore
35 preferably FP&WE@%%%% et ght & l{:‘é?cﬁpapégﬁo Yt H@l\ﬂéto*}/l §éhf4 8 0
6 DEC 2005 PCT/zHR02/D630dnecar d BTy ad @0E1 a bt ¥ e ¥ SUCHabLe 13RPrRRAUS st _
silica-alum na product for use in preparing the catalyst carrier  conprises

45% by Wei ght $i9pedYand’B5% by wei ght alumna and is conmercially
avail abl e (ex. O itgrd oAt al st e%{\gr%gﬁf US4 cﬂ?@lﬁz%agss&!éfc@?%iﬁ%ﬁa of

the catal yst as deternmined by is pr 'y above 100" n2/g and nore

preferably betweern 200G andi300 a4e: ie notgl apar govel preresappref erably
above 0.4 m/g. The upper pore volune will be 10 determ ned by the m ni num
surface area roguivesd 209 efnst afly ifetawedbh® Bmta 10peok uelpsecenat of the

total pore vo i r a res, haw i e .t hap_350
A. References %%?ﬁéf%[bglyglsa%%éfree%\/o umr%e/ r \e/jl}?% Sgﬁééggégévg%ﬂn@édg%%?mgﬁed
usi ng Xthe St andartd rirastedvistyhddiel mnifromubetsarmi adcaga Pes erdolupmedDi stri buti on

of Catal¥StS DY polLaH, MISLASLO™ DO T Lin STUD 425408 The gt a1 vor
t echni ques knowdre volume is present as pores having a diameter of more
than 350 A. Reférences to the total pore volume are to
the pore volume determined using the Standard Test Method

15 for Determining Pore Volume Distribution of Catalysts by
Mercury Intrusion Porosimetry, ASTM D 42B84-88.

The catalyst is sulphided. Sulphidaticon of the
catalyst may be effected by ény cf the techniques known
in the art, such a ex-situ or in-situ sulphidation. For

20 example, Sulphidation may be effected by contacting the
catalyst with a sulphur—containing.gas, such as a mixture
of hydrogen and hydrogen suiphide, a mixture of hydrogen
and carbon disulphide or a mixture of hydrogen and a
mercaptan, such as butylmercaptan. Alternatively,

25 sulphidation may be carried out by contacting the
catalyst with hydrogen and sulphur-centaining hydrocarbon
©il, such as sulphur-containing kerosene or gas oil. The
sulphur may also be introduced into the hydrccarbon oil
by the addition of a suitable sulphur-containing

30 compound, for example dimethyldisulphide or
tertiononylpolysulphide.

The feedstock will preferably comprise a minimum
amount of sulphur in order to keep the catalyst in a

sulphided state. Preferably at least 200 ppm sulphur and



in the art, such a ex-situ or in-situ sul phidation. For 20 exanpl ‘ﬁ’ﬁ
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catalyst 15 cagpierLy 3l (8- Ha¥Ng 098 ¢3lCinefh: A & 8meAtiye of
described in WO-A-9841337. More preferably the catalyst
15 carrier, after having been calcined, at a temperature of
suitably between 400 and 1000 °C, has a certain minimum
n-heptane cracking activity as will be described in more
detail below.
The n-heptane cracking is measured by first preparing
20 a standaerd catalyst consisting cof the calcined carrier
and 0.4 wt% platinum. Standard catalysts are tested as
40-80 mesh particles, which are dried at 200 °C before
loading in the test reactor. The reaction is carried out
in a conventicnal fixed-bed reactor having a length to
25 diameter ratio of 10 to 0.2. The standard catalysts are
reduced prior to testing at 400 °C for 2 hrs at a
hydrogen flow rate of 2.24 Nmi/min and & pressure of
30 bar. The actual test reaction conditions are:
n-heptane/Hpy molar ratic of 0.Z5, total pressure 30 bar,
30 and a gas hourly space velocity of 1020 Nml/({g.h). The
temperature is varied by decreasing the temperature from
400 °C to 200 °C at 0.22 °C/minute. Effluents are
analysed by on-line gas chromatography. The temperature

at which 40 wt% conversion is achieved is the n-heptane



sui tably between 400 and 1000 C, has a certain m ninmum n-hept anﬁmc@'wg
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tenperature of 3Ji1@ss°d hay 38D £ p FOf & B Bf e ¥e b €68anS53khanc350 C and nost
preferably | ess than 345 C as neasured using the above-described test. The
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nore pygferabl y. gy eat ern 4 ihany 320 Ky, The oagking, aghivityoqf okhene
silica-alumna carrier 10 can be influenced by, for exanple, variation of
the alum na diadtaniigu jore timitel arit erhe veaiai¢on oripdiopepdetibigge of
ghgm;sﬂf‘l : gdt ihﬁpt%%fecrégﬁ;gearbck theANRe Qf ol WO BS LSq9ERsT Ly kgown to
alumina, as is generally known to one skilled in the art.
Reference in this respect is made to the following

15 articles which illustrate the above: Von Bremer H., Jank
M., Weber M., Wendlandt X.P., Z. anorg. allg. Chem. 505,
79-88 (1983); Léonard A.J., Ratnasamf P., Declerck F.D.,
Fripiat J.J., Disc. of the Faraday Soc. 1971, 9B-1C8; and
Toba M. et al, J. Mater. Chem., 1994, 4(7), 1131-1135.

20 ' The catalyst may also comprise up to 8 wt% of a lérge
pore molecular sieve, preferably an aluminosilicate
zeolite. Such zeclites are well known in.the art, and
include, for example,. zeolites such as X, Y, ultrastable
Y, dealuminated Y, faujasite, 2ZSM-12, 2ZSM-18, L,

25 mordenite, beta, offretite, §52Z-24, 552-25, S$S82-2¢,

§5Z-31, §SZ-33, S5Z-35 and $SZ2-37, SAPO-5, 3APC-31,
SRPO-36, SAPO-40, SAPO-41 and VPI-5. Large pore zeolites
are generally identified &s these zeolites having 1l2-ring
pore openings. W. M. Meier and D. H. Olson, "ATLAS OF

30 ZECLITE STRUCTURE TYPES" 3rd Edition, Butterworth-
Heinemann, 1982, identify and lisf examples of suitable
zeolites. If a large pore molecular sieve is used then .
the well-known synthetic zeclite Y as for example
described in US-A-3130007 and ultrastable Y zeolite as

35 for example described in US-A-3536605 are suitable
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used when the react.or. 5 containing the catal. LS ternatingly used as a
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as for example described in EP-A-666894. The extrudates
15 may have any suitable form known in the art, for example
cylindrical, hollow cylindrical, multilobed or twisted
multilobed. A most suitable shape for the catalyst
particles is cylindrical. Typically, the extrudates have
& nominali diameter of from 0.5 to 5 mm, preferably from 1
20 to 3 mm. After extrusion, the extrudates are dried.
Drying may be effected at an elevated temperature,
preferably up to 800 °C, more preferably up to 300 °c.
The period for drying is typically up to 5 hours,
preferably from 3C minutes to 3 hours. Preferably, the
25 extrudates are calcined after drying. Calcination is
effected at an elevated temperature, preferably between
400 and 1000 °C. Calcination of the extrudates is
typically effected for a period of up to 5 hours,
preferably from 30 minutes tc 4 hcurs. Once the carrier
30 has been prepared, nickel and tungsten may be depcsited
onto the carrier material. Any of the suitable methods
known in the art may be employed, Ifor example ion
exchange, competitive ion exchange and impregnation.
Preferably nickel and tungsten are added by means of

35 impregnation using a chelating agent as described above.



carrier conprises nmulling a mxture of the anorphous silica-al um[ﬂﬁ ﬁf’ﬂ]{]?
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resulting catalyst is pref dried and cal cined at a tenperature of

bet ween- 200 an®® SFagn eﬁ]é"k@@? of B®FRr FeBEE bhOPPodBs§1i98 YdfdGsted it 5

el evat ed. t enpengiR AL PrasSYr £ tS%lpieQLf opeLati-ngatt aTRRNRHYr 3 frary, t he
process are in the range of from 290 Cto %70 C, preferably in the range of
from 320 C space velocity in the range of from 0.5 to 1.5 kg/1/h,

more preferably in the range of from 0.5 to 1.2 kg/l/h.
15 , The feed may be contacted with the catalyst in the
presence of pure hydrogen. Alternatively, it may be more
convenient to use a hydrogen-containing gas, typically
containing greater than 50% vecl. hydrogen, more
preferably greater than 60% vol hydrogen. A suitable
20 hydrogen~containing gas is gas criginating from a
- catalytic reforming plant. Hydﬁogen—rich gases from
other hydrotreating operations may also be used. The
hydrogen-to-o0il ratio is typically in the range of from
300 to 5000 1/kg, prefercgbly from 500'to 2500 1/kg, more
25 . preferably 500 to 2000 1/kg, the volume of hydrogen being
expressed as standard litres at 1 bar and 0 °C.
In step (b) the effluent of step (a) is subjected to
a pour point reducing treatment. With a pour point
reducing treatment i1s understood every process wherein
3G the pour point of the base 0il is reduced by mcre than
10 °C, preferably more than 20 °C, more preferably more
than 25 °C.
The pour point reducing treatment can be performed by
means of a so-called solvent dewaxing process or by means

35 of a catalytic dewaxing process. 3olvent dewaxing is well
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than 10 C, prefigeabl yrienedhan®D & J\Hend £l enably: avse pihapi1@s G The
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to those skille i nvol ves adm xture ~ of one or nore sol vents

and/ or wax pregkphi/at iizg@bagent ket dfe nhiaseued priecesspor ¢gacijpon and

coogling the m xture to a tenperature in the range of from--10 Cto
aromatic hydroccarbons (e.g. tcluene), mixtures of ketones

and aromatics (e.g. methyl ethyl ketone and toluene),
15 autorefrigerative solvents such as liquefied, normally

gaseous Cp-Cy hydrocarbens such as propane, propylene,

butane, butylene and mixtures thereof. Mixtures of methyl
ethyl ketone and toluene or methyl ethyl ketone and
methyl isobutyl ketone are generally preferred. Examples

20 of these and other suitable solvent dewaxing processes
are described in Lubricant Base Oil and Wax Processing,
Avilino Sequeira, Jr, Marcel Dekker Inc., New York, 1994,
Chapter 7.

! The wax obtained in the sclvent dewaxing step (b) is

25 preferably recycled to step {a).

Alternatively step (b) is performed by means of a
catalytic dewaxing process. Such a process 1s preferred
when for example lcower pour points are desired than which
can be achieved with solvent dewaxing. Pour points of

30 well below -30 °C can be easily achieved. The catalytic
dewaxing process can be performed by any process wherein
in the presence cf a2 catalyst and hydrogen the pour point
of the base oil precursor fraction is reduced as

specified above. Suitable dewaxing catalysts are
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catal ysts corrpr|S| ng & ol ecular sieve an i‘ona Fhatiron-with a
metal having aof whlch SAPO-11 is most preferred as for example

described in US-A-48508311. Z5M-5 may optionally be used

15 in its HZSM-5 form in the absence of any Group VIII
metal. The other molecular sieves are preferably used in
combination with an added Greoup VIII metal. Suitable
Group VIII metals are nickel, cokalt, platinum and
palladium. Examples of possible combinations are

20 Ni/Z8M-5, Pt/Z8SM-23, Pd/Z5M-23, Pt/ZSM-48 and Pt/SAPO-11.
Further details and examples of suitable molecular sieves
and dewaxing conditions are for example described in
Wo-A-9718278, US-R-5053373, US-A-5252527 and
US-A-4574043.

25 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 fof
example of the montmorillonite and kaoclin families. The

30 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-

35 alumina-thoria, silica-alumina-zirconia, silicz-alumina-
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15 treatment. These catalysts may be advantageously used
because they allow small amounts of sulphur and nitrogen
in the feed. A preferred dealumination treatment is by
contacting an extrudate of the binder and the zeolite
with an aqueous solution of a fluorosilicate szlt as

20 described in for example U$S-A-5157191 or WO-A-0029511.
Examples ¢f suitable dewaxing catalysis as described
above are silica bound and dealuminated Pt/ZSM-5, silica
bound and dealuminated Pt/2SM-23, silica bound and
dealuminated Pt/Z2SM-12, silica bound and dealuminated

25 Pt/ZSM-22, as for example described in WO-A-0029511 and
EP-B-832171.

Catalytic dewaxing conditions axe known-in the art
and typically involve operating temperatures in the range
of from 200 to 500 °C, suitably from 250 to 400 °C,

30 hydrogen pressures in the range of from 10 tc 200 bar.
Blthough lower pressures between 40 to 70 bar are
generally preferred for the dewaxing step, the pressure
will suitably be in the same range as step (a). Thus when
step (a) is performed at a pressure above 70 bar, the

35 dewaxing step will suitably also be performed at a



WO 02/ 099014 PCT/ EP02/ 06301 15 . nmagnesia and silica-nagnesi a-zirconi a Mgre
preferably a low acidity refractory oxi de binder naterial which @680EC

essential lyofe@eAf alumina is used. Exanples of these bindafr/ppheEdeel s are
silica, zirconia, titaniumdioxide, 5 ggrmnium dioxide, boria and m xtures
of two or nore of these of which exanples are |isted above. The nost

pref erred_bindessdsssld 65y A POCRSET ohnc! 85c0t dewpring catalysis comy | se

internediate z Ite crystallites as descri above a 10 a | ow aci
refractory oxi dé'Hsihdeirs rmmﬂetrai}aly\AMnchhﬁsressenplfalflr}m‘ el dfo almmma)fas

descri bed aboved 7 eerrerlnl dlt(?r of ggggﬁ eC%Qg g%ﬁ@ Qgﬁélrr{%a e zeocﬁ ite

crystallites has Been b i'ng e al srlrcaq zeolite
crystallites t@mmfandtdce theah uin hatooh RS/ Lveat mentre ﬁh@SEeamflﬂayl yiatcsn may be

advant ggeousl y .use ecause, t he smal | _anou . sul phur. and

ni trogﬁ in tr(r)essf g:é’dbj ﬁfgbf %Iéig E&‘g\,ﬁﬂ?ﬁaﬁ%oﬂ eéfa%érﬂs i l:R}‘e dot%ct i ng
an extrudate ofc# hre:-da ndey tacrldz theozeotiée oM hhdabgagueeus 1sald ign Afl a
fluorosilicate salt as 20 described in for exanpl e US-A-5157191 or

WO A-0029511.  Examfirés SofPSii b ed deviekt #hY eat af ERE1RE G&<ET sl 0%Bove

are silica bOU%in%‘id@%Jri&“aﬂﬁﬁ@r%ﬂf@ﬁ%@ lﬁlét@s% (Round cand Ldealyrinat ed
Pt/ ZSM 23, silica bound and deal um nated [ZSM 12, silica bound an

deal uni nat ed 23 SMOVESMIZEM d'q R ekianplt eoHestrPbéd! i nT‘IAE)SA-C@@ZQfEﬂl and
EP- B'8]] FP171. C?)te@:'f%tﬂn%od WA 19 Londh 4 %@rf‘;{aﬁl%&o"‘@rb@e%gﬁlym sd_g {0 500 C

typically invol've operating tenperatures in the range
suitably from 250roges0@ <C 530 4Bk ®g®TS pressures in the range of from10 to

200 bar. Al't houghghgm%rffqruee%scurﬁ Dbetyneen, ¢ 4pctc9e\3$ Jks?ﬁ{;t g.rb:%) g ergl |y

preferred for the dewaxing step, the pressure wl be‘in"the sane
range as step E@frioflhdd ywhermpjected to an additional hydrogenation step

(c), alsc referred toc as a hydrofinishing step to

15 saturate any olefins formed in the catalytic dewaxing
step. In this hydrogenation step any (poly)arcmatic
compounds still present in the dewaxed oil can be
saturated and/or the oxidative stability of base o0il may
be improved. This step is suitably carried out at a

20 temperature between 230 and 380 °C, a total pressure of
between 10 to 250 bér and preferably above 100 bar and
more preferably between 120 and 250 bar. The WHSV (Weight
Hourly Space Velocity) ranges from 0.3 to 2 kg of oil per
iitre of éatalyst per hour (kg/l.h).

25 The hydrogenation catalyst is suitably a supported
catalyst comprising a dispersed 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, suitabkly molybdenum and

3C tungsten. Suitable carrier or support materials are low
acidity amorphous refractory oxides. Examples of suitable
amorphous refractory oxides include inorganic oxides,
such as alumina, silica, titania, =zirconia, boria,
silica-alumina, fluorided alumina, flucrided silica-

35 - alumina and mixtures of twoe or more of these.



step (a) is performed at a pressure above 70 bar, the 35 dewaxi ng sﬁf)@m
suitably al so be E)erformed at a 0 6 BEG 2065 WD 02/ 099014 PCT/ EPO / 1
16 pressur\@ 04507840 bar. The wei ght hg%‘” y space velociti eBCT ( 0%
suitably in the range of from0.1 to 1 kg of oil per litre of catalyst per
hour (kg/l/hr), and preferably from0.2 to 5 kg/i/hr, nore preferably from
5 0.5 to 3 kg/l/hr E4A8PhYEr 65es uidagle rtatqwqrwt‘tt@ r@mEelyeEsfasm 100 to

2,000 litres of; E)t@rlogt%ny@arenwt t;%rmaﬁtmg c%eafé)t}es@eétteﬁ%egw-ﬁﬁtagx&' c
devvam ng step %dro en sul phi de and anmonia fornmed I n step (a) are

preferably v8d1fr dlztantZﬁ’eI‘Itfétptf’lll)er‘i'?t‘E’()“f?"*‘st@e“p)’ll *Mn)8-2hi §B&8R) beand ped 2ér med
by for exarrpl epit 'ftP@p' RGs-Br §har @1@831-4“5(1) tel}qu:rrgg.er}?fé rt:ﬁ)tﬁ)n'tggg egas. The
a is optionalTy subj

effluent of a catalytic dewaxing step ( bj ec to an
addi ti ¢nal hydrcogéenahiog sa@plyétt)s sal®o aefdrrdtd 4 arad talhyaiﬁz)ﬂ ni shi ng

step to 15 saturate the catal yti n step. In
this hydrogena't(lﬁ 138 2 n(jpgl f/}) ar o((rg:lftllr%c?monﬁp % j?tlrf‘? %‘g’é‘ﬁ’f‘ in the
dewaxed oi | canobEalaahgraaedlyalnd/ @mdthtasmmda‘tat)/e }stzatmmd:}wlp)‘ bhose2 i |
may be inprov ut at erat ure

bet ween 230 anggéégggog egp Hgﬁ g?ﬂre‘a%%r Ezﬂ@%% \/\7eepri“:*’fg)le %%gﬁpjo%ﬁl%%

preferably aboyveni89nbag and maeéepare&ﬁeezramlyy ghettwesn J&mwlmmr The
VHSV 8V‘é| ght Hourly Space Velocity) ran es fromO0.3 to 2 kg of oil per
litrel8f catal %tltﬁétuﬁauFaERéHtﬁ) arf'hé? Wdr Sg&ETaETER c%ﬁ%t?%ftsu%%uu tably

a supported cehab¥shatoaRE LAl BEdAcH $ReRSNCOR Mindetatal yHossihl e
Goup VIII netals are cobalt, nickel, palladium and platinum Cobal t and

ni ckel cont ai nPRYEAPHPYSE 4L AAYa LANGH2coMIPISd e8 GloRy VB hetsl L 1@ t abl v
mo| ybdenum and ) ymina carriers are disclosed in WO-A-9410263. A

preferred catalyst comprises an alloy of palladium and
15 platinum preferably supported on an amcrphous silica-
alumina carrier of which the commercially available
catalyst C-624 of Criterion Catalyst Company (Houston,
TX) is an example.
The invention will be illustrated with the following
20 non—-1limiting examples.
Example 1
An LH-21 catalyst as cbtained from Criterion Catalyst
Company (Houston) was loaded into a reactor and retained
as a fixed bed. The LH-21 catalyst had a
25 hydrodesulphurisatibn activity of 32%. The carrier cf
this catalyst-had a heptane cracking test wvalue of
between 320 and 345 °C.
A slack wax, having an oil content of 34.7 wt% tas
determined by sclvent dewaxing at —-27 °C), nitrogen
30 content of 3 mg/kg, a sulphur content of 10 mg/kg and a

beiling range:



30 tungsten., Suitable carrier or support materials are | ow acégi Hj 008
anor phous refractory oxi des. Exanples of suitable anorphous re 59 (Z‘ry
oxi des i ncwez/yorgani ¢ oxi des, such as alumna, silica, tPCHRPE/06301
zirconia, boria, silica-alumna, fluoritied alum na, fluorided silica 35
alum na and m xtures of two or nore of these. 0 6 DEC 2005 WD 02/099014

PCT/ EP02/ 06301 17 rExargl esonfisgi pabhe hydroggnation catadysts are

ni Ckel ‘ITD' ybdenl_m Cnnf QI nl nn Caf‘._a!ycf JII[‘I’) astKF-847 :\nr‘l KE-.8010 {AK7

Nobel ) M 8-24 ardlaolvr“@: 25 (BASF) and C- 424, DN- 190, HDS?%B an% HDS-

(Criterion); nickel kuwngSten 5 containi ng cat [ysts Suchygs NE-434Z and |
NI - 4352 (Engel hard) and C 454 (Criterion.); cobalt-nnlybdenum containifng

catal ysts such 1§5KIWt§=30 (AKZO Nobel ), HDS- 22 (Crl teri ofng)1 an@l HPC- 601
(Engel hard). Pref ot arrng—and—nore—pt Hy—pHatt+Rym
and pal | adi um 10 égﬁt ai nllri1 nc%%ﬁ’ ?mare used. Preferre 6gu“,‘b@ports for
t hese pal | adi unwagdfes ’Qbathéume@@‘ttoai Bithg catiahystownrle acphodsocity
silica-al um na. Exanggzs of s %bl e silica- alum.na carriers_are disclosed

in WO A 9410263°T Al P épredine BI5Fs t'3CotpriF§Es vart el 0YF 0ty bt $atk v and

15 platinum pr eé@élabwa@ueﬁer t@@aqn cfh BRI PROWS: 19HUC 8n al f@e@a\l’zéé er of
whi ch the commerci a avail able catalyst G624 of Criterion Catal yst
Conpany ( Houst of; 2 W@g i BYdRCERAMES. TTRe tPnE8Rt iTGRAHAT e 37 Iiisietated with

the fol bow ng éPeél@@rélaktsagbg%a%begt Exanmple ol AR A Hdl gat Al ystrias
obtained fromCriterion Catalyst Conpan &Houston) was | oaded into a
reactor and retJaemﬁlorastampﬁ;‘zéauﬁédwa‘ﬁhéfv H €1 catalyst had a 25

hydrodesul phuri sati Q. aca¥bLyBbn3p¥albe G267 keELN 1S GRkAVS A 2

hept ane cracking t
fraction of the product having a boiling point below

370 °C and further refined by solvent dewaxing at a

10 temperature of -27 °C. The remaining oil was copllected.
The yield of o0il, expressed as wt% of the feed, was
45 wt%. The viscosity index was 13B. The kinematic
viscosity at 100 °C was 5.1 ¢St and at 40 °C was 25 cSt.
The content of aromatics, including polyaromatics, was

15 ~ below & mmol/100 grams of product.

Example 2
Example 1 was repeated at 90 bar and at 354 °C. The

vield cf oil, expressed as wt% of the feed, was 40 wt%.
The viscosity index was 138 and the content of aromatics,
20 including polyaromatics, was below 2 mmol/100 grams.

Comparative Experiment A

Exanmple 1 was repeated with a commercial fluorided
C-454 catalyst as obtained from the Criterion Catalyst
Company at 350 °C. The yield of o0il, expressed as wt% of
25 the feed, was 47 wt%. A darker pase c¢il product was
cbtained, wherein the content of mono aromatics was
17.1 mmol /100 g and the amount of diaromatics and

polyaromatics was 11.4 mmel/100 g.



bet ween 320 and 345 C. A slack wax, having an oil content of 34.7 wt% (as.
determ ned by sol vent dewaxing at -27 C), nitrogen 30 content of &mBEkH¥N a
sul phur content of 10 ng/ kg and a boiling range: WD 021099014 Is 0 6 DEC
7045 PCT/ EP02/ 06301 Initial boiling poil® 347C 30 wt %168C 50 wt %191C 95

wt 9%691C Final boiling point596C was fed to the reactor at a weight hourly
space velocity of 1 kg/l/h. The feed was spi ked wth dinethyl di sul phi de
such that the total content of sul phur in the feed was 0.1 wt% Hydrogen
was fed to the reactor at an inlet L hreEMiBe of 50 bar and at a flowate of
1500 N1/ h. The reaction tenperature was 350 C. The hydrocarbon product was
distilled to renove that fraction of the product having a boiling point

bel ow 3701.C arglotesk tdlpxreFa@faiba@aoibytaﬁm VB 2 GRRXaR Goftaining Rcll@sgresyat ur e of
-27 C. The remaining oil was collected.  The yield of oil, expressed as w %

of the fd@hconjgedingthefesdstopldn hapraianes of sleogcids a hydroispmerRatRRIPFISS
i it B . > T
bt omart ustle d bradP dtodestiphuRfiof badlyesofifismd SRel pd BReSRNLER pll

product . ankxph@lssildaEtaninaeadionasd r epeated at 90 bar and at 354 C. The

yield of ojil, .expressed as wt% of the feed_ was 40 % The viscosity index
vas 138 ABUPSERITLRHE BPRY REFOLF g ¥ o eieﬁflzl}eaa?%ﬂe%f%?b}ﬁl&ﬁﬁ%&sew&s bel ow

2 mol / 100hGEfTRe sulfiRERERREbYRuipKREEHiBR Bhtalst has a hydrodesulphurisation activity
of higher than 30%, wherein the hydrodesulphurisation activity is expressed as the yield in
weight percentage of C4-hydrocarbon cracking products when thiophene is contacted with
the catalyst under standard hydrodesulphurisation conditions, wherein the standard
conditions consist of contacting a hydrogen-thiophene mixture with 200 mg of a 30-80
mesh catalyst at 1 bar and 350 °C, wherein the hydrogen rate is 54 ml/min and the

thiophene concentration is 6 vol% in the mixture.

2. Process according to claim 1, wherein the hydrodesulphurisation activity of the

- catalyst is lower than 40%.

3. Process according to claim 1 or 2, wherein the hydrodesulphurisation catalyst is
obtained in a process wherein nickel and tungsten where impregnated on the acid

amorphous silica-alumina carrier in the presence of a chelating agent.

4. Process according to any one of claims 1-3, wherein the alumina content of the

hydrodesulphurisation catalyst is between 10 and 60 wt% as calculated on the carrier alone.

3. Process according to any one of claims 1-4, wherein the silica-alumina carrier has an
n-heptane cracking test value of between 310 and 360 °C, wherein the cracking test value is
obtained by measuring the temperature at which 40 wt% of n-heptane is converted when
contacted, under standard test conditions, with a catalyst consisting of said carrier and 0.4

wit% platinum.



Example 1 was repeated with a commercial fluorided C-454 catalyst_as
obtained fromthe Criterion Catal yst Conpany at 390 C. The yield bb D(E£|'Z,UU5
expressed as wm % of 25 the feed, was 47 wt% A darker base oil product was
obt ai ned, wherein the content of nono &tmatics was 17.1 mmol /100 g and the
anount of diaromatics and polyaromatics was 11.4 mmol /100 g. 0 6 DEC 2005
19 CLAIMS 1. Process to prepare a base oil starting froma slack wax

cont ai ning feedstock by (a) contacting the feedstock in the presence of
hydr ogen 6.n a Brpcise hswmding sa¢lpion S pwhareisshe sibicarglunia lcptried bak an n-heptane

hydr odesul phuri sati on talys 0 LsSLAg nickel and tungsten on an acid
annrphou§H§$W%¥§§éﬁﬁﬁfﬁ§e@g%Pﬁgﬁaﬁaég§b “performng a pour point reducing
step on the effluent of step (a) to obtain the base oil, wherein the

sul phi ded_hydr odesul phuri sation catal yst has a hydrodesul phurisation
activity 7-of Hirgesss acqeadingtosnypneradiclilmy &-6n ylersirothg cataliist eQIpaws Releoi ty i s
expressed,_ - \A] | k 8} ge of C4-hydrocarbon cracking
productsqﬁﬁgHk?ﬁPé%%gﬂ%b$§m§§%%§épé§ﬁ§§¥%% t he catal yst under standard

hydr odesul phuri sati on conditions, wherein the standard conditions consi st of
contacting a hydrogen-thi ophene m xture with 200 ng of a 30-50_ nesh

catal yst &t 1 %aeesaﬁepos@eg@ angheait glaime 11y sthstramthe spfagesaremolft ni n and t he

t hi Ophen%\Rﬁpﬁg‘m’lﬁ'ﬁ?ﬂﬁ%?@%@?\&%ﬁ%& SOF i 3@0%9@ 2. Process according to

claim1l, erelrn urisation activity of the catalyst is
| ower than 40% 3. Process according to claiml or 2, wherein the

hydr odesul| phurjsation catalyst is obtained in a process wherein njckel and
tungst en her Lrprgss é@%&%@a 15 o of s é%ombﬁmﬁlﬁt?f@ﬁa@rawe ol 1 er in
t he presﬂgﬂﬁxQ1gﬁgﬁﬂﬁﬁ@ﬁbﬁQ%QHEQ&ne4bt§ﬁ@CGSS according to any one of clains

1-3, wheréint um na content of t hydr odesul phuri sation catalyst is
bet ween 10 and 60 wt % as cal cul ated on the carrier alone. 5. Process
according, to one of .clains 1-4, wherei he.sjlica-alumna carrier has
o “n- hepttne EHbaRRArgraibs o o1 o elaiar JehAnsR b ods0 263 AUNGFErn ¢ he
cracking %ﬂé&u8@%@%ﬁﬂﬁxm@b&ﬁhﬁ%ﬁﬂ%ﬂn%ﬁﬁﬁﬁﬂ Rgidah6n ERAREIi8 bisentak pykikch 40
wt % of n-heptane is converted when “contacted, under Standard test

condi t i onkaving & pore dpatesdrpfmate iwnstDdy of said carrier and 0.4 W%
platinum 0 6 DEC 2005

11.  Process according to any one of claims 1-10, wherein the feedstock in step (a)

contains more than 700 ppm sulphur.

12.  Process according to any one of claims 1-11, wherein the temperature in step (a) is
between 320 and 370 °C.

13.  Process according to any one of claims 1-12, wherein the pressure in step (a) is
between 40 and 90 bar.

14.  Process according to any one of claims 1-13, wherein step (b) is performed by

means of solvent dewaxing.

15, Process according to claim 14, wherein the wax as obtained by solvent dewaxing is

recycled to step (a).



20 6. Process according to claim5, wherein the silica- alumna carrier has
an n-heptane cracking test value of between 320 and 350 C. 7. Prdd®EBE; 2005
according to any one of clainms 1-6, wherein the catal yst conprises between
2-10 wt % ni ckel and between 5-30 wt %t @igsten. 8. Process according to any
one of clainms 1-7, wherein the surface area of the hydrodesul phurisation
catal yst is between 200 and 300 n2/g. 9. Process according to any one of
claims 1-8, wherein the total pore volunme of the hydrodesul phurisation

cat al yst lies alfvwesfactondingto dn.onProdclrass &d8owhiéminp stap @hys mmoroed by ai s 1- 9,
wherein betweep 5 and 40 volunme percent of the total pore volune of the
hydrodesﬂ%ﬁf’?%@?’@%%ﬁ?‘é‘l‘g/st is present as pores having a pore di ameter
of nore than 350 A. 11. Process according to any one of clains 1-10, wherein
the feedstock in step (a) contains nore than 700 ppm sul phur. 12. Process
accordi nd7 o dhgcesphaccotding to ¢lainy 14, whepiie thei aftluens of stap &b)ds swldcdied taep (a) i s
bet ween :iﬁ,gmand t%?O eC. )’L3. Process according to any one of clains 1-12,
wherein t ﬁF%asgﬁrS%pl(ﬁ'step (a) is between 40 and 90 bar. 14. Process
according to any one of clainms 1-13, wherein step (b) is performed by neans
of sol vent dewaxing. 15, Process accordi ngi to claim 14, wherein the wax as

obt ai ned By sdiroeass agrerding Hyanysneof glpine -1 owherein the slaclowex bpsa pgas 21 16.
2 y S . - \ e art ,
by rean E R, drBeBin 006 664 3¢ B & b cont R PBLSIER sl eS| DOTES

the ef f1 urrrmifeddyexSTM)DTH. subj ected to a hydrogenation step (c). 18.
Process according to any one of clains 1-17, wherein the slack wax has a
mean boiling point of between 400 and 600 C and an oil content of between 0

and. 50wt as mebeLonst, BYaASTNOPLRns 198, FHO65RA. ARRLAL MR B one o

clains 1-18, wherein t rence ween ure at which 10 wt %
of the sltamjeramxe stontiiah hi) mgld cfabisélagkkwascoredning fedlsmiokl i feeoverahprirtas ur e at

which 90 wt % of the sla x containing feedstock is recovered i s between
80 and 1@9m@§rature at which 85 th\é'%) of the slack Waxg conte%ning teedstock is recovered is between

80 and 160 °C.

20.  Process according to any one of claims 1-18, wherein the difference between the
temperature at which 10 wt% of the slack wax containing feedstock is recovered and the
temperature at which 90 wt% of the slack wax containing feedstock is recovered is between
170 and 300 °C.

21.  Process according to claim 20, wherein two or more base oils are prepared by
isolating two or more intermediate fractions from the effluent of step (a) and performing

step (b) on the isolated fractions to obtain the different base oils.

22.  Process according to any one of claims 1-21, wherein the base oil as obtained in step

(b) has a viscosity index of between 120 and 150.

23.  Process according to any one of claims 1-22, wherein the catalyst in step (a) also

comprises of up to 8 wt% of a large pore molecular sieve.



20. Process according to any one of clains 1-18, wherein the difference
between the tenperature at which 10 wt % of the slack wax cont ai nirigDEC 2005
feedstock is recovered and the tenperature at which 90 wt % of the slack wax
containing feedstock is recovered is beaveen 170 and 300 T. 21. Process
according to claim 20, wherein two or nore base oils are prepared by
isolating two or nore internediate fractions fromthe effluent of step (a)
and performng step (b) on the isolated fractions to obtain the different
base oil s24.22. PrB’wSEa&S)rmﬁgw cluing 23, ovleensin dieclagle pokaimoteclla?dicvosarej n t he base
oil as obtain as a Vi CQSIt i ndex of between 120 and 150.
23. Pr océ&ga%ﬁg%&nzayff% teg’ﬁ%’ Qe %ﬁ‘%mg ?Qar $#%€rein the catalyst in
step (a) also conprises of up to 8 wt% of a |large pore nol ecul ar sieve. 06
DEC 2005 22 24. Process according to claim 23, wherein the |arge pore

nol ecular sieve is a Y, ultrastable Y, ZSM 12, zeolite beta or nordenite
nol ecul ar si eve.



