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LUB’RI CATI NG BASE ‘Mﬁmﬂ&w ON PROCESS The present invention relates to a
process for the pr | ubricating base oils, in particular the
preparation of very h| YhiS&7i scosity index | ubri ijys t@@ﬁ@eﬂ'i@dﬁﬁé’ﬂ@%

m xture of carbon “mmmmummwmmmuhydrogen The tern1 very high viscosity

i ndex" refers to a dex (VI)*above 135, as determ ned by

ASTM D2270. The prepar agghggr of hydrocarbons from a m xt uresSc8Bp0i SINg

car bon nonoxi de and hydrogen by contacting the m xture with a suitable
synthesis catal yst at el evated tenperatures and pressures is known in the
art as the Fischer-ITUBRSCAT NGt BRASESOILt PREPRRATIONN PROEESS to apply

Fi scher-Tropsch synthesis processes in the preparation of a range of
principally aliphatic hydrocarbons having a wi de range of nol ecul ar

wei ghts. | n or@be poeseptovavensipnelreélaftemitisaE orgerssafdontpe oduct s
from the %:?8 SEalipRS et SUBHNCH Y 9R%S 0 AL AM P1Ya L1 Al DEFSEpS Chemes

have been ose gradi ng the Fi scher Tr'opsch products in US
pat ent No. paemgsaﬂ;eenaorip YE&Ys hdgihe i SO it 36‘5‘%&‘ | FHRFi G3tERG PR3l y

olefinic eéihge@&oﬁf aamﬁlxm&@rofrm%rﬁmméelaudr lepdeslgdy . one or nore

of distillatiop mer.i sat | | kyl ati.on [ reat nent
cracklngdecarb3§9 §F¥Hn Ve§8n§ﬁg§a EQQ#} (ﬁ?ﬁ?ﬁf §9i& process
schene yl ebdsws@dychsxdlew r(gyIrralamJlowe n3%e ag;a&hdtlmﬁnrﬂ@d ase s eDgasoi |
ranges. g bhe vari ety of aforenmentioned processes which may be applied
I n upgr adi gH he products of a FischerTropsch synthesis, a nunber of
process scheneShkapeepasatpoopodet yiirioctanbeins famm teheniapplieat i on of
nydrotr eat BegbRLen %%%b'orﬁr iR AUA LD nytsyert D PA S acPEE) 81 ON

4 478 I scl 0ses
mixture with a sultable synthesis catalyst at elevated

temperatures and pressures is known in the art as the
Fischer-Tropsch synthesis. It is known in the art to
apply Fischer-Tropsch synthesis processes in the
preparation of a range of principally aliphatic
hydrocarbons having a wide range of molecular weights.

In order to improve the yield of valuable hydrocarbon
products from the Fischer-Tropsch synthesis process, a
variety of process schemes have been proposed for
upgrading the Fischer-Tropsch products. Thus, in US
patent No. 4 125 566 a process scheme is disclosed in
which the highly olefinic effluent of a Fischer-Tropsch
.synthesis is treated by one or more of distillation,
polymerisation, alkylation, hydrotreatment, cracking-
decarboxylation, isomerisation and hydroreforming. This
process scheme yields products lying mainly in the
gasoline, kerosene and gasoil ranges.

From the variety of aforementioned processes which
may be applied in upgrading the products of a Fischer-
Tropsch synthesis, a number of process schemes have been
proposed which rely upon the application of
hydrotreatment processes in the upgrading. Thus,

US patent specification No. 4 478 955 discloses a process
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¢ effluent of a-FischerTropsch synthesis process with hydrogen in the
presence of a suitable hydrogenation catalyst. The effluent of the

Fi scher-Tropsch synthesis is described in thisgUbstiatesthestPe jurai93m as
conprising predom nantly ol efins and cgrboxylic acids. Under the action of

t he hydrogenation treatnent, useful conponents conprising al kanes,

al cohol s atheard eéanpfesm@du@ﬁﬂactnngntnbt elflfahle‘nft RIOCE B s
di scl osed Ny Uslgatené %eC|f|cat| ER é 9 648 and 4 080 397, the
product s R hEChe b§cﬂr%9ﬁ?ﬁe§F aP¥IERGERIER A NRE L ect ed

firstly t@f ayslidtalehé nepdragensbiborataernliysact i Chat ed f1Sarecteefl fracti ons
of the fragti T r ent! Js t el ective

nydr ocr aciif BrteeeE TRoRP e SyRERETE: To, de R BE dn B Th 2 speci al
zeol i te cdl%lpsstentpsbéei Hicatbosfasncoygprheiaki phradomuwmiqar bons present
in the fragld A5 | ML éé?ﬂusﬁ%e %{Elé‘ygé?&ér boﬂﬁdegh%h'ée%‘é'tt I c-rich

products are said to b asoline an eavy uel oils.
Mbr e recem@romtmeté%@trn%tbe@ﬁeéald fuglt ﬁ@masﬂeinc,t@u on of the

Fi scher - Trgeht Sy hepksné 8, tQPc@ﬁ@I@r ahaoeS@Er%ula&tea@tﬂo@iddédoar affinic
hydr ocar bon products suitabl e use as fuels. \Wilst it é)p035|ble to

use the F|sché?‘T%Qmﬁﬁﬁﬁ@ﬂ@ﬁ+¥%|%rﬁﬁ%§§s§cP8malPééFﬂ?sﬁFe&Qr Spar af finic
hydr ocar bmémlsf;ge@:oficta@l@@s iSs i N4t 0B9b6UBI aadpai NBor @SS tife t he fuel
fractions, it.has adv ntag(é us._t e the Fischer; c&gpsch

synt hesi s pprro%“bcs S t%Pp?e Ja? ‘ﬁ}fg B0 uFXPg&EFéﬁt aﬁgré‘ﬁgl r"ﬁd(,e & ocar bons
havi ng a bEinggsyojettedoferstby uppea hiydrotokathenitoianidng point range of

the mddleg gfﬁﬁ%al@@f g a%gf%n%é?ﬁe':' §8§ Etl&%?t%@t%i& h%‘f‘ hed boi l'i ng

poi nt abov s CtS s00 talne selectlve
hydrocrac@ﬁﬁfﬁ#Qﬁﬁ%ﬁﬁt@ﬁ?ﬂ@¢ﬁ'Qh% ﬂ@bﬁﬁ@ﬁeﬁyéVoéébl@ﬁtﬁ@bm§ arhus, in

British padndcSPeei A &R8ERPARPng 2pPdded89in wRYBS! khid! &r$he8ions 22 June
1996 - 3 a process is _disclosed conprising,contacting a mxture of carbon

monoxi de @i IFRRREFEHI WhtR 2aSREGEeL akRP étPnctaltréllys&Férpaﬂ]@p&ﬁn

synt hesi s tﬂ:l‘uhéflﬁr@ﬂicy eth@F@EKpHﬂQtibehy@SUbhrbgnBap&EfslelﬂltC iy dmecar bons in
the presence of, dro en t.o stil Jar process

dle_d
scheme is Hhaci¥dsy IRERAD lﬁa?%ﬁfogﬁﬁ Peitloh%ﬁoreéuf n§73 Eur opean
pat ent apﬁnqmﬁtxnrttnh(pﬁ@&u@ﬂﬁ drsckasdsta peousefullorast lyasmldme ati on of

hydrocarbqﬁuiLf%&hérgw@cgéggg E@gfxégfsgnd.hydrogen.

More recently, much interest has been paid to the
application of the Fischer-Tropsch synthesis in the
preparation of substantially paraffinic hydrocarbon
products suitable for use as fuels. Whilst it is
possible to use the Fischer-Tropsch synthesis process to
directly prepare paraffinic hydrocarbons having boiling
points in the boiling point ranges of the fuel fractions,
it has been found advantageous to use the Fischer-Tropsch
synthesis process to prepare high molecular weight
paraffinic hydrocarbons having a boiling point above the
upper limit of the boiling point range of the middle
distillates, that is a Fischer-Tropsch wax having a
boiling point above 370 °C, and subject the products so-
obtained to a selective hydrocracking process to yield
the desired hydrocarbon fuels.

Thus, in British patent specification No. 2 077 289,



O particular interest, however, is the use of the Fischer-Tropsch

« synthesis to prepare hydrocarbons suitable for use as |ubricating base oil
or lubricating base oil precursor, such as a Fischer-Tropsch wax. Processes
for the preparation of very high viscosity i ndegypkfiad %ﬁéétﬂ@Zb.ﬁﬁ'% fdes from
Fi scher-Tropsch wax feed are known in the art. Unlte tes patent

speC|f| cation No. 4 594 172 describes thepreparati on of very high
viscosity hngdexclylr ll%afdll@&ﬁ%%% %Iﬁpztaysﬁ %dﬂ%@?ﬁl@qgmﬁé‘ﬁ?éoaf‘)f a

Fi scher-Tropsch wax with an orgw peroxide to | goneri sed
fracti on aR@rRGBr 6‘P§8Pférd|35|aﬁ§1 é?trol’grea'l’ct"PcFF\’l cﬁ/éifataalfﬂ%ﬁ i #EFd ¥®NniRi ni ng

3' i Cf'iba| UﬂhéaFﬁébﬁb]g‘StrrEE@rcﬁhp S thlsay aﬁf%d)"dl'?@zﬂéééfté\@ cPaéitdn 5@he
escribes a process for hyd oneri sation roconversio

e achor < 7r o uReiRg, b rar ko 1" bR s o hE SRATeRS SBpon ol vent
dewaxi ng ohydrbgaat iten yieilk ng.da!b.@veil&&ﬂ.l(létdsmr masimglémwr@césss
obt ai ned hayj a.Vyl .of at | [ f least -1,2 C
As outli netei%’[%l%ﬂ?hl‘lg Sgtsgﬁtos (églilhcé:t%ﬁ 8%%%%5%3% rmdsp(r)gne %n t r eat ment

can be preBede@ by¢7a8RAwWdr ogenation treatnent to renove any unsat ur at ed

hydrocarbons agd. BrXdanabes tr AR JEiSENgo TIOREN di o ELLppeaD pat ent

application No I'sc S reparation of m | at e
products fPBAFESSCHer- th@p@@ﬁmtbyona drvsizasariamtfumls fr@ubstitute

sheet - 22.JvR8nl888oxike @tﬁ)&dhw msion) treatment. At |east a portion
of the bottons fraction fromthé-hydroisonerisation_ zone is elther (a)

further procesQEdPPAtACERAENANLPILSIEs oMOMYRL o S dhe HSg BT rEhRt i onat ed

aﬂd/ or dewmxsdhberTbesphodydithesicl ta pH¥paad Immdaﬁﬂcmél on boiling in
the range o

43.3 to 510 C. ,I1f desir.ed, .o t es e renmoved from
Lhe FroorcPutEaRiE, Soms us gt Mot eeR R R R SR e Rl vor T o
be used inbahe biisprieydrsiosemsuichatisor (Ehﬁdztmm-rilepsscdn)waxeat ment is a

plat i num on {1 yapldeded! Bney parlal aticeh 2o i bR e el gy ve

(selective) at converting para
di still at elpdesr nlabrlr:ntpagt b@ﬁleaplltshlf§°@htFaHSP§'{eﬁ'§'ﬁcﬁ?pﬁﬁh arx oferd nor e

ef fective JhankAoA! ahy eheCaRtal Uit ol 209dde pdtdtiddedi coghi Le beta,

as described in is patent application, I'n contrast to this,

the af or e-N@nt f1oﬁ@é%ﬁ?oﬁ@&ﬁ%&@éntth&p@re@éﬁa&%% ofy ¥eiy dehescri bes in

Exanpl e 3 {rbgtoaltgoIma@me@tra.lcya&tm@arba@% ¥ 16f eetd e (ised ecteyg) in the
preparatio i ddl.e_di herTr(%‘g1| h wax_as a. 1Iatlnumon

of fm g 5?1 g[,m
silica-alu E&E&Y © ba‘t & &gs[c Yt 2 LEHBHTore acti ve.
For a convpesommdef tabgueldla Eyo\Kelogh.tgomfeﬂmara'Erm&'cramx to products

boi | i ng beﬁmg&’fé%oﬁer& ?nﬁe‘ﬁlh' ke f¥ H@rygverre%gt J.Ei'n{n@-a&; af rature

of 260 C atrnum.on silica-alum na alyst required a reactor
terrperaturélb+céﬂ91@“1}¥ah§zél’5§|l§§ﬁer| sation (or hydroconversion) process

i nvol ves both erQ{)@ﬁhaﬁﬁltaﬁtoéppali@faftlﬂaﬁnc N@ydroomrsbm Ak dsioyey isation
of linear paraffi-nic h¥g arbons to hranched ffinic hydrocarbons. |If

is is desiPEACESSpLapa Iéffjlr@&tsoﬁ‘&rl}é?é:l&q s\ 31' IR Qe to
m ni m se thﬁsbudrem&ap&bhgwa&@s\;l s iaved a Q:arwmymsecdﬂtfaﬂwﬂfq)i soneri sation

e MRS LSk oo MO R O L d S ot WALy e o

above 380 °C a lubricating base 011 lS obtained having a

VI of at least 130 and a pour point of at least

-12 °C. As outlined in this patent application, the

hydroisomerisation treatment can be preceded by a

hydrogenation treatment to remove any unsaturated

hydrocarbons and oxygenates from the Fischer-Tropsch wax.
European patent application No. 0 321 303 discloses

the preparation of middle distillate products from

Fischer-Tropsch wax by a hydroisomerisation
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« cat'al yst, such as a zeolitic catalyst |like zeolite Y, is that nornmally the

hydrocracki ng activity is still too high and the hydroi sonerisation

activity too low. As will be discussed herei nakgstituft SiegetT@2anIHe1996 eve
catal ysts are known such as silicoal um pophosphates and other zeolitic

catal ysts wherein the activity (expressed in terns of acidity) has been
reduced t o(laydedpbaveakienheteeaZthent .evan e s dl ot fon Hofevke, t hese
catal ysts noroal ly-d have sutficient .hydraocracki ng activity. Thus,

ur opoan P ehons EFRCREPEN ke Ehre v LRNSK LA ARe Y, (he
preparati ositiehi ga) visrobery prodessledbinc antsedarmn sl ack wax by a two-step
process Wheygh0; LhfeELESEIShORoRIC 05 ARk, WK des INHQE KRG, under m1d
condi tions USThg an afnbrphous catalyst, "i n_particular a cdtalyst conprising
Ni and W ofewazedofedethel prpdactaoni of, aadgbniaate repouind Stagption

hydroi somgge SeenySy At Rel QUnge! diel 84320l kEerBebIocatal Ye! aeBieLg) aP! Y
havi ng an al pha Vval ue o? not ~greater than 5. Thé al pha value I's an

appr oxi matXYFRM2BEF oR2¥f ben&eravgry fireme thgk iFiF H@L A EaPIsh tWRX daY al yst

conpar ed tdi gt 51 pagasd. cahal pytrolBemakilRatien «its dthed datiyegrate

t ant t f ] | f, tal yst It
Cime) of (Ho tascfLarEl PyREPErarReases thho GARREAR RS whi ch i< | aken

as an al pheredtrieffRale &opibanhum OnOfGusedded allumialpheatialsgst s descri bed

527 (1965) T e o8 PEBEAFREEkaveRr s P d st et o pt Srirr R ean
pat ent appbaxaffiomidioFischés-F4dpsthewakplta wdlddd & licdtidrldtreed on t he

catal yst Cx?a(ttf P‘Iaf?tlﬁoﬁéﬁ’ﬁ%ﬂ@ Enth&Em )égia(i St 13CHR LAl gor the
pur poses o i's_specifTcafion fhe term hydro onversion process as used
her ei naf t ekorefeffecbivepthbabss ratahvel Bpatednddid @y zesddtieonsitand

hydr oi somgid st d@lareaebl 988 BeEH! 38ddwBEERbles G HxGhpleSUYE tute sheet
- 22 June 1996 In the presence of a catalyst conprising a

. 6 t A
ref ract or y- d%ag%gpigppfgcatlon.

In contrast to this, the afore-mentioned European
patent application No. 0 515 256 describes in Example 3
that a zeolite Y catalyst can be as effective (selective)
in the preparation of middle distillates from Fischer-
Tropsch wax as a platinum on silica-alumina catalyst, but
that a zeolite Y catalyst is much more active. For a
conversion of about 40% by weight of Fischer-Tropsch wax
to products boiling below 400 °C, the zeolite Y catalyst
required a reactor temperature of 260 °C, whilst the

.platinum on silica-alumina catalyst required a reactor
temperature of 340 °C.

A hydroisomerisation (or hydroconversion) process
involves both hydrocracking of paraffinic hydrocarbons
and isomerisation of linear paraffinic hydrocarbons to
branched paraffinic hydrocarbons. If is is desired to
prepare lubricating base oils, it is advantageous to
minimise the hydrocracking activity and to maximise the
hydroisomerisation activity. Nevertheless, some
hydrocracking activity is still required to crack the
heaviest wax molecules to lower boiling products. A



The term hydroi sonerisation process as used hereinafter refers to a process
i n which hydroisonerisation reactions and hydrocracki ng reacti ons occur,

but which is carried out after a hydroconversion treatnment and in which
process generally | ess hydrocracking occurs th Hsﬂtr.ﬂé‘@h@é(td-r&c.g’ur\'\(eemg@”
process. A disadvantage of hydroconversion catalysts conprising a

refractory oxide carrier is the high od%ratlng tenperature which is

required, aﬁsaerraneubar offf at hegﬁatyalaxc&tld@%atteqrysﬁ,ecgd@{ @spaol onged tinme

such as nore der Q co ensat for any catal
deactrvatrﬁﬁogeﬁeFaFggaiﬁét &4 Oﬁ tdﬁbﬁ %ﬁé&i& %ve 350 C
and in parmydnbaraahmmg éeelemty Ileasttlrlar tto©f Hm rar&thﬂte Tropsch wax is

converted jnto undesired _aromatic_C und i wou
Conl Tabr o bR PRt AERRE T SSr REB AL I RIP L e B . g SRR RES o
process tochéeetnafted, oothetr aolegerlatr m;dmanmatﬂhystsmﬂﬂetkﬂﬁwn400 C and

D et 015 ehos 350, CoaBbhabobbAg a5 AP 9 b g rof rectory

hydrogenatcehaﬂyaydrwgemannomhacaEWnM}tmt(&m&raﬂaﬁdunqntermqﬂqfbeen found
that if thg.Fi §e ?rhlgoeagh se@auglaﬁdrtecahb%ri W)varmef IHSlow Y agt ed with

hydrogen in t resence of rogenati on catal yst under condltlons such
t hat subst%ﬂ?FaPP}OHolﬁyeFoﬁso W?§§Fhoﬁhéﬁehf@F&&Miﬂérﬁ??ﬂa%%% °

hydr ocar bOﬂotVaKaOéCEﬁ&flbﬂ@nBYﬁgﬂQ@&\tﬁrchl@r@ ramem:ycan be operated at a

t t t bel 40 | C, ft th
oo otanver of chAuSt SEUEPBRaA Bathnle anl SR ToR NE 0T A That i 6 or

exanpl e nodesthibed yeptrsceds Gompahedpmephratpmmceﬁshngthxﬂtdé&ty

Fi scherT h ' d t t hout

el T oBS Lyl chRTLGLEH, VAL MMCEge sl el o hout 2
preferablywhereeasthQOflrSUbsteputeesBéemk-wzx lwn@yﬂ%ﬂtnadkmmr : Further
it has beeu“né B%ofxﬁ?t%ﬂ%%@@ %r% 0%3@0 Blors 4ead! é‘tatefn”UCh sl over

in a process rnvolves a rece enation st 'THus, the rate
of reacti oprar*éhﬁelaruaecaﬁéﬂ-a%eceeamlﬁé@gt ic amse s are & cﬁlwde&s of

catal yst aglimihn¥ @aﬂrbérnuéﬁdshﬁwﬁhe E@bbh@rst@%ﬁhy%wdﬂédﬁéﬁhé@d't has

been found that th ocess. i nvo ation ste
hydr oconvet213% %tgﬁBeQHFEFF¥ éeﬁx ﬁgrgfége %9ﬂt Q()Rﬁﬁﬂ%ﬁ%g§¥wdrocarbons
boilingirh&hbngubnraaphagvbaae oflnbangeeatemp&mam\ﬂtrra.prror art

brocess Comnr P00, 00 GaTud’ 0600 CRRLI0. IR, 1RIBLYIS, L1 dlfesent

i nvention rel a es rocess prepar ati on O I‘I catl ng base oils
conpri si ngcet@}y;’cz.c ngracwany eatfiiviagye offo tiaep@@rtadmsﬂ:t qoewmercg tto et nent ,
and recoveét é‘réluéétsé;‘&'seg '?ﬁéea%hat Reisef rg‘i%s"\"?ﬂh%h f@?ﬁoﬂf”é fifal e has

been prepare cont actln% drocar bon product gen In_the
presence o‘FO%SFl?HFoéBﬁ*V'Gr@ OHOEQ?&I 9§?‘an@oﬁﬁﬂv§lrr$d°él é%?cral‘ﬁf-‘t iung 18F acti ve

nmet al havi @gtaygsegpant uﬁmtdemmdr OBQHQhIeOIte%Q;t ic@itiayl yEHP R 80 v i
refractory_oxide cgrrier

t h that h d
hydr of someFRS a5 FBRARF I ﬁétﬂgaﬁécyﬁagh SRS TO A AT FIRNA 64 e very
raffinate, (mmEee¢onsbanbydrOcanbosepr ducﬂhhaal@@entmm&pamed by: (a)

cont act | gy, 01 544y AT pRALRATsFANAY g8 and. MEALagan g, dlydr ocar bor

synt hesis ca evared tenp ressure prepare a
substantla@I%5ba9§$fahﬁclhydro@étBéNSW§x 4an§20bﬂhﬁﬁﬁkﬂnﬁﬁm?1&e

hydrocar bom y6%) 502281 8L Nedowl trfﬂsbwr Q98N dli RS R SFEE A e dh
hydr ogenat 1 on cat al yst under conditions such t hat substantially no

hydrorscwmﬁ@%%@?oﬁpB%lﬁ9HFBErHEkrHg4éﬂ hd - h§@@b@éﬂ&ﬁ1“&%?%mkﬁws to yield
t he hydrOC@é@@mm@dueh tEerchhelpstpe&e&&fr nldits coreaifiGaf iay conditions
such that sups tlaii ¥ rocraiklng or
cata y ica ¥ tl e meta
For the purposes of this specification the term
hydroconversion process as used hereinafter refers to a
process in which hydrocracking reactions and

hydroisomerisation reactions occur and which is carried
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 of the process of the present invention are defined as such conditions that

the conversion in step (b) of the fraction of the feed boiling above 370 C
in ~ by weight, to a fraction boiling bel ow 37@51_@5“&&6 Eﬁéét tamnddtogd n the
hydr oconversion step conditions such t élt hydr ocracki ng and
hydr oi soneri sati on of the hydrocarbon ptoduct occur are defined as such
condltlonsomhainthbecpmeeeaceno&sad@hﬂ&ﬂ&dﬁﬂcﬂmpﬂxnmngsaatefeaetoi§~. For
the purposgs. gf EQE?_ apecification, the term"substantially paraffinic"
when used T'n connection with hydrocar bon wax refers to a hydrocarbon
m xture conpriBhagtarm bydroisomer isatipnwpirgines paafdsed, preferably at
| east 80 CN@rQ?ﬁ?FEb?Sre@EQ%OQQrQogr S%rqugﬁg_ the process of this

ast

invention typically conprises at fins, nore typically at
| east 95 cmydberaemaﬁésarhoetéﬁaeéyoeﬁ el @Nd%ﬁﬁf%ﬁ king peaskions

i nvention, oécueﬁdbﬁennhuehnqsacgk&&@eeo@E @%@yywannyaedkbﬁv@k£w&ﬁogen s
contacted at el evated e and pressureé\mlé/ catal yst active in

t enper
the synt hesf@2BRephr &P A ﬁ&& oPEPEERS. ISHAT: préstesses for the

preparat i omy@fotimcmntgueecufrscahla@n 1RO mmdawmam Irod@ss . known
in the art an cI u §es as_the.parti oxi dati on of methane,

or
typically int ?’6? 8? ﬁgFngl §°cgﬁéfetrﬁe'°§‘té: arléﬁ‘otrsm ng of nethane.
The rel atic‘/@mpnnanng af reﬁrlacrtrorrrgnoxude &k riiyedr agaertl'mé'me;h in the feed
may var e I re |se
ca%/al ys%/ an‘gé p?%}([:\%g téﬁ ?Eﬂgecon |§§s%%g%qr% ;9'1 g%rtél)ly%&%aa E

f eed cont alche ngatﬁéygét aaysbeeanpsegleﬁocaﬁb@ﬂrmma é:lmd oijen |n a

hydr ogen’ Gag bone AEROK! J8al8l aln' 8kliarOtobebalehsarPIRNLAR v bel ow 1.75.
Mor e preferabl rogen/ carbon nmonoxide ratio is in tthe range of from

0.4 to 1. 5caté%%¥§1:a‘li?9cﬁ8ﬁ$6°9 Bénfrslanéé‘ﬁvéﬁa&Fl@ér FEPRAFAPULR and/ or
hydr ogen nﬁy becreébbatlhbbeesbset°c QﬁdJQﬂepégﬁﬁculﬁr abeRar abedegrom t he
synt hesi s fuct and C C#"ﬁ h Iet %}n t he synthesis reactor.
Suitabl e c&tat§Rth ??ﬁ' gé €t R&SE ﬁFﬁ EPRSGR KaraiS FORYRFFSStar bons are
known in timtarmndé'spredl hycmaheccebmppahdsorrﬂramsilmﬁy,hamatoaimi cally
active co t o] f th di ¢ .Tabl e of the
c?é'éi Qbfg Ica% 'EB ﬁ%'ﬁg & gup%res% whi |%11‘i‘115c| ude

El enent s. i curl ar ca ve rret al rom G oup
r ut heni uma |nmroe@b*aersaau prorzerss Fgr beheaprdess udf atthearpr esent

i nvention, ﬁkfﬁ%ﬁ%&séeﬁBHPét kegwe@@abelaa h@@ 6ét§hﬁth?EE¥aB§ i ve nmeta

is preferred e catalytically active nmetal is preter supported on a
porous carReEW IPe For di}’lec%tF r4 kN gredy %t%eYéEtéanF?éﬁf-&ﬁyasw tabl e
refractor yréﬁ@ét@xyd@xﬂaesr:breaée aﬁdmaxrcwteltyrtqrceqfl vy Raytilvel gt exanpl es

f f d L d
m xtures CHSFERT MEaFPRERatEgd P eiRpo B R ar b vt na ar e eepeci al | y

preferred. It has now surprisingly been found that if the

Fischef-Tropsch wax (hydrocarbon wax) is first contacted
with hydrogen in the presence of a hydrogenation catalyst
under conditions such that substantially no
hydroisomerisation or hydrocracking of the hydrocarbon
wax occurs, the hydroconversion process can be operated
at a reaction temperature below 400 °C, and even below
350 °C, even after the hydroconversion catalyst has been
used for a prolonged time, that is for example more than
2 years. As compared with a process in which the Fischer-
Tropsch wax 1s contacted with a hydroconversion catalyst
without a preceding hydrogenation step, the reaction
temperature can be at least 5 °C, preferably at least 10



The catalytically active nmetal may be applied to the carrier by any of the
- techni ques known in the art, for exanple conulling, inpregnation or
precipitation. Inpregnation is a particularly preferred technique, in which

the carrier is contacted with a conpound of theypatite Ehésd 32 haie Yeoaet al
in the presence of a liquid, nost conv _pl ently in the formof a solution of

the nmetal conpound. The conpound of the’active nmetal may be inorganic or
organi c, wd héwergani c compounds being preferred, in particular nitrates.

The liquid enplLo may .al so be eit nor anic. Water is a
nost conveni en u%?g‘ﬁird. l%hi‘aat’r’r&frﬁn dm'r%utf‘é{ %E}ﬁ ct}i‘el’ ymé% PORNHEBFSECBr esent on
the carriecatalygpi d&lathjjwatidm mmigeslm‘we‘r am latp»rd@@ssawhschy wei ght,
preferably ts r p ig arrier
mat eri al . Jl'%g tcttgtegl ft ﬁq 1§1§ @grr?eqo% may bsg{ére?e(% { p%’ﬁ Fal yst
t oget her wbfhreaetdonnmirempestatiugsy dnoiraasorrequirQibsei compeshate - 22

June 1996 2010anGAI o Ui AITHIANS, B gy IKe SRl A8 gRRLS OF as the

met al oxi de, i'ng upon parti c pronoter concerne Sui t abl e
metal oxide pr EﬁﬁfC@ﬁ§r| ﬁ@lst’;déué‘ﬂrd@n&lMtlél Ngs deeR ofpend | phat| 1B, |VB,

VB or V1B ehe! pecadodicianle oriylanindimd apthanidgsaand or the

actinides. Preferably, the catal yst ‘conprises an oxide of an elenent in

Group | VB BYdlrﬁéopé’ﬁré&O@ SR e"'lhr%bdeﬁst i JHARYT (38 FF LY LY r EBni um
Catal ysts eamabs_len%yaﬂmmsamlmlﬁ Im@rmwi@dtlﬁg Basal beLnative

or in addition to the e"f C%gde r.onoter,, the cata%xfl con%)élsea
metal pronbEBFCeeCOMPAF &Y SHE GufE 23T B rdhdITSIC]AT 1< p’fhi P PBAYc Tabl e.
Preferred aehgdrpcomvesrssdmaltege pl ati num and pal | adium A nost suitable

catalyst cOMTiaERetiAl! A WIRAHANIGA I, I YE I gl o Spb2hpgont um

as a pronoter e pI‘O ncor pora usi ng any
of the net Iﬁodstbmms@@dratt@@ mfeflmbgmattrmqam QJolQ h@OmnradileUcal |y

active conpgpgRktihye PR e:rafﬂlnattréast%‘ta Iﬂbwep&fﬂ@l ﬁ’é&uciﬁcﬁt ypi cal |y
present in an"anmount” of from1l to parts by weight, preferably from2 to

40 parts b?rﬁétﬁ‘ﬁpt'p@lndl(?@c&é’ret@% el Gt ing (Pase Rt krial . The

hygr ocar bogheyBifkew, lslwrﬁcqpm@@ ?ﬁiﬂﬂdﬁtéqgfb tbems ﬁeﬁ%%@tﬁﬂt t enper az Er e
and pressu i.cal Ly, esis js e a tenperature in the
range of fF8H1ti‘§§ @yé]opﬁ%tp Urcotm"il%‘ ﬁ'b‘/‘g%% gﬁ Jéﬁl%actl on

pressure ipregpncal lof ian Hych:crcmgmn:s‘ldrr amﬁiq]tmstwO:dmprl@In@eaabl y from12
to 50 bar. czgglg Tc%eﬁfyz a@c&x}éenfe%qu rgjsdl ng a variety of reactor types

and reacti On're npl'e 1n bed reginme, a slurry phase
regi me or aydepglemmlmgx/@@dxyrcb@q@atm wzdchtxbos'ummrbedtm gynt hesi s

step (a) |seguhkechid hAf BEIAgsNaARLA TEHIPHond SUER €RaLOf the

process of the presént invention. The entire effluent of the synthesis

stage may B¥AFRGracké&d @i hydro L semegisakierns iRbt the Jbydreeaiben

product occur to yield the waxy raffinate, wherein the
hydrocarbon product has been prepared by:
(a) contacting a mixture of carbon monoxide and hydrogen
with a hydrocarbon synthesis catalyst at elevated
temperature and pressure to prepare a substantially
paraffinic hydrocarbon wax; and
(b) contacting the hydrocarbon wax so-obtained with
hydrogen in the presence of a hydrogenation catalyst
under conditions such that substantially no
hydroisomerisation or hydrocracking of the hydrocarbon
wax occurs to yﬁeld the hydrocarbon product.

For the purposes of this specification, conditions
such that substantially no hydrocracking or



- 11 hydrogenation step. However, it is preferred to separate fromthe
- hydrocarbon wax of the synthesis stage unconverted carbon nonoxi de and
hydrogen and water forned during the synthesis. If desired, the | ow

mol ecul ar wei ght products of the synthesis staggbsiitutedshéetCWBIur€o981-
fraction, for exanple nethane, et hane__?ﬁd_propane, may al so be renoved

prior to the hydrogenation treatnent. e separation is conveniently
ef f ect ed uhiydgodisshelriztb@tdon edmimpien vetdp k(owo f nthéepaotess of

Alternativ , the hydr, r han c p [ w_boi Li_ng
fraction. BBE| PRASFOE dRdRSIacBbrny S0 Lo pe o vor tadrh8l "Phakone
hi gh boi | i bbef ceovessiopoiin mfegbold 380 therfmpovieoB7of Cthadfeedat the
hi gh Dol L1 Ba: 153! baByeN Se B 9Re8S K9l WEIEHR! eReNla |AREALIA. Separation
may be effected Usi n% vacuum di stillation or alternatively short path
distillatibaiddon beleuc dd '€ migi deiskl &hadn 103si ng wiped film

evaporators). g ‘i:Hg RYAre3endterdl ot adep LHe € fns téiecRYERQEar bon
product is contacted with hgdro en in the presence of hydr ogenat i on

a
cat al yst. BYFErapracking méfrwmq;%qﬁfsl%a@% the KY@WAC2RPPRe art.

Typi cal | y, ptBauedt akyslr @EPdeFanets LAtaloH ieeld it Bsds vengenpraent one or
nore netals selected fro .oups.VIB.and VIII, of the Perlﬁg%c Tabl e of

El enents, FAPYEFSHOM &S gy SRRV S AR d $79M hof ybdenum
tungsten, cobaFbr mhekelurposizermifurghis isiao fiosniion, ptlat i pewrmand

Il adi wPr.ef .y, tad.yst | ; | 5. s¢l ect ed
pal | a0 U Lot 16 AR C UMY S5 1A ECERLAL 5086 o0

from nickel ;" pra am a i um as e ca _ i ve  conmponent .
A parti cul hyEyosairbebl eaxatraifiegts donp itdratanedn aeixteese al ytically active

conponent . ~Ga Q.tgg?hgx;‘ag; 1438+ B kg dhydy qggqgéii@.&)s%%?pﬁgal |y conprise

a refractory or silicate as a‘carrier. e carrier
mat eri al s PREFeFabIY pka leaisinila ¥ wdi InakR &l ind na, HYAdFeeMrRON tWa%¥ni a and

m xtures tBeraAtedPEel et reRiddLio fMaiEld alfvdfidiict ysi@aLip the
Substitute sheet - 22 Jyne 1996 - 12 catalyst for use in the process of
this i nvenfPBRTAFESsAL d8ash Ff AT R WML dnfPHFat teRBous earth
(ki esel guhLpastThe gattalpasiaffaynsconpri se the catal ytically active conponent
in an anount of fromO.05 t rts b i ght e b/ om0.1to 70
parts by weigh n Sngldéépg%t ggﬁg%\f/&cge}# \g“feﬂ g‘?’rér i%egggr*%Yéﬂﬁ%nhmunt of
cat al yti cakl §eadt comprdisdngpraegemtune tdfe arttary stongxideaandaccording to
the speci fhoapBlah sancaiede e PN M verpdd Al caf@l yst for use in

t he hydroge n stage conprises nickel 1n an anount the range of from
30 to 70 pRFe§shyewridht ap&atpdyfaraad e vidl gie oTyRiEhesEs Phterial . A
Tho range BE o O T e By el ght of

e range o rom Q. 0.2. arts by i er . parts_ by weight o
carri er raPEPPAFatagr: g é:%’é‘af‘gleé’rrse ﬁ#\e qrﬁ I'Ec?féo’f‘ﬂgfg‘? oRdation stage of
t he proceshydkotiehs airev emrtliloknawn dvaidledlartcamerivialide suckhay be
prepared b 1., kn .1, 4t art,. for he,
di scussed ﬁggg.%%g?o}é% \ﬁht %\ggfeé%&n%}ﬁa%aqlhoen p°r€para Ei\er(‘)én’ o’fﬁ%ggg;%rocar bon
synt hesi s tat Shesformn ofth@atudadgadsi andtidye, sttern weforminonofax is

contacted Wt Axdr 0G8R 3o 1@taVARL SLhBIIRE K WK MEKSSLEE ardde operating
tenperature may typically range from 100 to 300 C, nore preferably from 150

to 275 C, h¥dpagencBrasshitokn thea Fersh MY MARL AVSE & HeldpeFaRdfg
pressure raﬂaeﬁa?r o 3ell@ckell ki rdimfy edbine fppae 1ée t @2 841 Paf Sanslydr ogen

may be supplied to the hydrogenation stage at a gas hourly space. velocity
'n the rangECGRSEr GRETF LTS TEOGE TNORS (L SMPHRY e abl JYRTGRF2%0 1o 5000
N1/ 1/ hr. Threhydedcabheradrdngoaiheg dateslyest icoripmi ses | yasidgpl i ed to the
hydr ogenatj on_stage _at i ght haourly space vel oGl i he f from
05 Loce aparR a4 aRl Bullchy JH' R BREER AR Mttt TR E, o
hydr ogen t pahydr ofabledowwdx Snap redregmbflnomealogy 1.75. More

preferably, the hydrogen/carbon monoxide ratio is in the

range of from 0.4 to 1.5, especially from 0.9 to 1.3.

Unconverted carbon monoxide and/or hydrogen may be



Substitute sheet - 22 June 1996 - - 13 ' to 5000 N1l/kg and is preferably

« from 250 to 3000 N1/kg. The hydrogenation stage is operated under

conditions such that substantially no isonerisation or hydrocracking of the
feed occurs. The precise operating conditions rgstitRd sheefCIP S\ise 41066
desired degree of hydrogenation w thout substantial hydrocracking or

hydr oi soneri sation occurring wll vary Actor di ng to the conposition of the

hydr ocar bo@e}ﬁ@%a‘%’d“&r‘b%{j the e thalriagenaldst sigeragc18g Bartheul ar
cat al yst being outlined hereinbefore, as a neasure of the

severity ofnigé é’émﬁlﬁ §N§t|§1re§\}-ﬁ I58%F 5 ¢ he hydrogenation stage and,

hence, the degB&Qt@bl@y‘él’aQ@lg@iﬂsngo%n@meSqfl‘H‘dkﬁe“Sﬁﬂtl@@@ﬂérbﬁg the degree
of conver5| on be de-term ned n thl respect

f..th 51 ocar bon % i€
conver si onP Sérn&é"n ydlrg ORSd e P ridenttSe?ght o ypp.,ga t¥etion of
t he feed bnhbl ngtallty\se SoMpC iwteisgh aiss tﬂmmﬁa@ﬁmal@ytdﬂethydr ogenation to

a fraction §9"P beI O‘ﬁ{e% q_ @rgy |Ge:o({1g>nw %kﬁ (géfgeﬂ‘%p‘on st age

i s bel ow 16 pre er’abl pre e 8 process
of the pr eeéntthenﬁéuememt,s thé’amtdmd@rrbmqamalJezavamglveemeydisgenat| on

stage substaghi akbipCTISuncAldl PadRIBGH A1 8] ONtopPBE AL LG ©
above t

hydr ocar bons havi ng a boi | ing poi nt range w't hi at of
| ubri cati ngised -oi IF9’—’ [tiner Pc,r@tqeﬁ@ lpfs & Q)lHr@&%fp‘i c@?‘(%ﬁim@: aa5~ by wei ght

boi | i ng ponﬁ:a@{ys%t c ﬁ%itls%%% @ob%rl%f ¥allne Qiaﬂ@l%?ﬂlé’gpl% adfegloi | ing

poi nt range of _Tubrica base oils may range up to preferably up
to 600 C. F‘?tﬂnll EshBreSSr&eat ed that the above boiling points and boiling

poi nt ranges reher cta@almtytthbaglgoaﬁ:ttlﬁzreameﬁ)l aIs qinﬁﬁemnﬁm pressure. At
| east a part _of i dr gcar baon product zr ect ed to

hydr oconveFEPBﬁréL-Flélp%f % RE*OMSc &8S T hi S I'h c?%rkf?’él‘HaYh‘Bewaxy
raf finate. sefledeedr daont laayestiirtabdfef Inﬁeﬁrtaaﬁonmendw ccgembel@n stage may

be ed dirgeaLate Lheaidiosonyersion SiagRscn b idnl - 22 June

1996 - &f 6T red to separa rm?ecufar wei ght
hydr ocar bongefegpe@h @Ialryflﬂifé @mClMd@ctSlld-ri-Cé*f:r GRUHO S dhietamb ecul ar wei ght

hydr ocar bOEirEBh@% Badt ﬁ&x@ﬁ@e%c@i‘x‘é@fe%f)n LAY erd RGP L AHN MY be
conveni ent | géao i eve usi ng distillation techniques well known in the art.

At | east aSpatfofnANeTr S¥MAPRg 3ES+ eSPER N Yo PEHEIRRRA ocar bon product s

t hen used as ferd taralheikudigcantdve artilagay Ibe tdim el og®nyies si on
raf.finate is

st age, ¥ §re %r e%f om t he g¥ Woca,rb roduct of the
hydr ogenat Bﬁré‘Fﬁg ybﬁ'nlsfy rfo c KiSi nd‘r%lel‘?y §bnlé'f ga{tﬁ’e E‘?’Bduct W th
hydr ogen i exanplpr esmndémfg,alm@irle@tmlae.i@at a:lxysxrec'li;mm&ﬁiqn t he catal yst

conpri ses gﬁ%%ghé&bﬁa sy a tal \égg“ Or;gq_g/e%trﬁ r’gg&ﬂa&@és | ect ed

from G oup Iements I'n partlcular
one or nor¥ hﬁbaf@es&aé’é‘tléé‘ ﬂﬁoﬁﬁoﬁﬁlmmth lﬂ"lg-'é?ﬂ%ﬁpurtfbtﬁftt @i ckel-,

r uz hlenl ;Jm chthlidica03Ri a@tlmeawemam elmlmﬁjt |p§¢%$€ﬁcé°r&ff &4 apiagu%me g
catal yst co |sesoneor nor.e als se ed from nick ati num an
U BEBE RoR PR RN 15 TR R rBn A oo LR a ok ctRE Al e

pl ati nulm aeompeundtial yPecabhpoam O GhveD ereaitv éh aneet die aita chumd tf) be f
articul ar orver alysts for
5se in thekﬁogg‘%&g% gfrs 5ﬁg§§§gew§3§ g’é’lqﬁ ;)9% r%prci%sf@]mﬁ#%?e%%ﬁ y )r/ret al
oxi de as aprafereed,Smnt phiré icadiire nirpatadidisal s Thee | luidpuisd | el opédimi na,

si1ica al ULDaa1gh! 6ANe3 crbl! BUAAAR JF iR e eifac dX e £TL Gflogar [ er

materi al s rnclfusion’in tal’yst e’in the proces
i nvention @eRVenkpes, laauwidna and silica-alunmna. A particularly preferred

catal yst COWDrTﬁésaﬂbﬁh'tnB@ %HEBQW:Q@aQ'lya a%tlll\fea'nﬁa'ﬂféﬂ '}S’ré@ér{ﬁ &n |f
desired, the acidity of the Qat% yst, carrl er nhanced $ppl ying a
hal ogen rmF]é?y,CaFﬁlﬁér 8¢ YR SR ddr ithe RS rérﬁ%ﬁfﬁ ot %t o the
carrier. Thasteapybaetgheci prieyf epadflier ned dd smepacxaﬁsalmstwelght, per
100 parts by weight of carrier material.
The catalytically active metal may be present in the
catalyst together with one or more metal promoters or co-



Substitute sheet - 22 June 1996 - 15 <carrier itself is not acidic, for

« exanple if the catalyst carrier contains alumna or silica. The catal yst

may conprise the catalytically active conponent in an anount of from 0.05

to 80 parts by weight, preferably fromO0.1 to &)bBftiutsshdetwe20Nine g6 100
parts by weight of carrier material. £8 anount of catalytically active
var

netal present in the catalyst wll according to the specific neta

concer ned. caPta)Byétgul arthy premeteesd mayabﬁsprb@renttsas &hetﬂlﬂé”'YciH‘ ogHnver si on
st age conpr,i ses gé@tlnu in.an agount In_th B% ron10 05 to 2 parts

by wei ght, iR L ka0ey AFBRR Tgth?np BFSMAERY parts by
negght(ﬁ dﬁﬁ¢efme®alesuatabfhlmabhe Oﬂﬁdﬁy9t$mbﬁhﬁﬁﬁiﬂdldd§3Oﬁl%ﬁs

ydr oconver |on st ag o o [ nventiqn abl e
connercraﬂ?é %?a%%ygﬁ gggdfgé n2§ﬁ§ds§X§V n5%hvaﬁgfﬁiq§} for
exanpl e trEermmmmdsTdhkeuse&ddherefnbh?oﬁenmhanldeseamdﬁan(Ihdua _
brepar ali ofl Ol nldgs 1 b PLELDOR 5y MERESLE £aRL ALY Shmolc ddle iy dipranver s! on
stage of this process, car on pro drogena I on stage
i s contactedl a®telenenbgbn Gﬁoﬂﬁelﬁﬁegénééeofeﬁhédéét§1 satirfel evat ed

t enper at ur&@@ﬁh@l@ﬁw{@aﬂml 68l byrcbheuhenpeaaihy %sn%@%ws»iﬁ@ yield
the waxy raffinate will lie in Lpe ran e of from175 380 C,, preferably

from 250 t-EERPEUM TR BFREEFABLY PFB ?56%0 35038 er
typically ﬂpr&d@ﬂti@ﬂg@é th@rméeaLOOQEerpr:amom&-e frhef e;raaiallws‘tr @|yYS to

250 bars. dro en e su d_at rly space ity of from
100 to 10 S?J%r g?éf% %? eFrﬁﬁigggeFo 5880G %Pﬁﬁ1 ﬁ%e hydrocarbon
feed nayImmd#awTW@ﬂIa¢fatherBerlbdmclWabmace Pebdemmﬁdome&mdnro to 5

kol /. Relesahly [KOMGe 25110y BukILANGS) THRGALT 0 a0kl ogen Lo

hydrocarb range g and’is preferably from
250 to 25cmlmabdge %talmuSs@mnesesm@beu RA tbeneetiadiybiical livhe

Subst i tul el ne@l Jukg 199€onidf aBYVAragERBLERN SHRGCo iRl ee of

hydr ocracki ng and 1 sonmeri sation occurring._in ydroconversron stage may
be neasur é%PSbP%Ie%%?%ﬂ?ﬁﬁt?ﬂelﬂeﬁrléecérta@:8ﬁ§eP§PBH 8Pt RE fih&ction boiling

above 370JﬂétﬁﬁdéﬁﬂiﬁéﬁﬁéémehdﬁéiﬁBdfoféDW@@h|!esbbethtﬁrQﬁﬁnverSIOn stage
is operated 1§k&§£¥ﬁﬁsé§€ | east, 20~, preferably at |east 25~, but

pr ef er abl Y3t lvenﬁ?%pﬁpﬁ?grably not nore than 45~. The
hydr ogen requiThed gooma ter opef gpresent bntbheheahyaysgenasion and t he

hydroconv‘§§;E§%%¢g§§e§@gtbgnggﬂegﬁésgtbgfpgggﬁ§? blp map the art,

for exanpl eam reformn i ner
raffinate weslqman profecaklyt 6r<ampautopéonparééubwngetughabmr t1(90r educe

;?elggg:I%%;Estﬁ&EWei&ﬁétoézcg%rPéffﬁéEQEYaQt | east -18 C, nore preferably

The hydrocarbon synthesis is conducted under
conditions of elevated temperature and pressure.
Typically, the synthesis is effected at a temperature in
the range of from 125 to 300 °C, preferably from 175 to
250 °C. The reaction pressure is typically in the range
of from 5 to 100 bar, preferably from 12 to 350 bar. The
synthesis may be conducted using a variety of reactor
types and reaction regimes, for example in a fixed bed
regime, a slurry phase regime or an ebullating bed
regime.

The hydroca;bon wax of the synthesis step (a) is
subjected to a hydrogenation treatment in step (b) of the
process of the present invention. The entire effluent of
the synthesis stage may be led directly to the



Pour point reducing treatnents are well known to those skilled iri the art
* and include sol vent dewaxi ng, catalytic dewaxing, (hydro) isomerisation
(dewaxing) and/or addition of pour point depressing agents. The latter

treatment is generally not preferred in the Pr epgstititeshekt | g%)guﬁgtpggg base
oils as additives contained in a base 3} may deteriorate rather quick

and bl ending of different base oils an Ldditive packages to prepare a

fini shed bagereienamy ove e .a mm&ﬁm Gat al ytpee depaatngoi sepalratienown to
t hose skil l.ed I Q th In a catalytigc dewaxin rocess _stralght chain
B, At T8 e

paraffins ah8%sHFgh fﬁﬁ%*%&i%iﬁ € FEReRkRdSt8IBr oduct s boi | i ng
bel ow t he Unbonvetm&@ mambcmImdnmﬂndq;qnﬂrhydzmmﬁn shdewatert ffermadal yst s

Ao AIRLAYetnR S Adndadld Y o SRR YRY 1By Shules eaLy . I8 oot

al so branc aV|ng a ver and a ICI y | ow pour
poi nt are Weigksdprodueksr Olfoutlhewmp'rtd'da,ﬁﬂts; stage, Maparhgcuiarhche

compounds £9-Pioditl HrioiedrNE BN A | catnde Pang ;gfb phfge results

in lubricatrifng base 0| having a | ower t'han icati stitute
sheet - 22m3ynalsgobe. rfmovms@@qrs t‘mw H&@r%@mﬁb%%atéaaﬁyeatsm vent

dewaxi ng p‘l‘ﬁée§§pa'fﬁ"ttl|6%r,J.sa%o(?ﬁi@?ﬁré?ﬁt b Lt Bt vty slgw@xi ng, | ubricating
par.e yi vertheless catfal ytic dewaxing is

base oils el

bei ng applaéétl géﬁﬁ@PcF&H@?%%?%ﬁa (iﬂ QWR3¥ﬁmaQﬁ|%ﬁ of the process is
gheape(rj thamtemwtmlv@rl%)f taaeschly\c&micaieamwm gfam;a@?: sépaphysdsimbbch can
e used in_a,cat i.C X|n i ncl ude zeo s_havi aq

constrai nt & P‘iagx%f)?ig % cﬁﬁ agr ofe’ﬁf‘ép*%eb%f‘?‘ﬁﬁ*e Type,

such as ZShk5beldy, 3722°C QBd aBSlasSﬁebheahlEQrhqamungzﬁnhatﬂqmﬁite

crystallin hlid exGh bgd.i.n p pat Wel (o] 0 100
115, 0 1788833%%%8’%3 0 eAﬂgt aEUvEP3an P %ﬁ?aﬁg??é Ié\%a% gﬂ cat al yst

conpri ses h@iééﬁgt§raP$1@@s#ﬂe&hQMQQPQQ§S|Q§HQ§3eﬁiﬁiﬁ#ﬁb@n%%®ﬁﬁgmed into

various f rseﬁhea%laadmta@eb\éarelf@é%tferoa%lm Galb g Do { 1 Bt ggh Separ atel y
usi ng dlfferent dewaxi.ng %8 %E§§- as disclosed i n European patent

appl i cati oft gﬁrnetggylgsg PREMUED AT CRRFSRNDLILD 161

833. The caisgtystattivpi czalemgcmtp@cn fAllnl mpcsmtcs:ﬁé)al ytically active
met al chosenfr VI I.Lb _and VI1I t he,,Per i dIC Tabl e of the

ou
D eonnt e She OB £ Rya¥edepinydnr atade i stadd'cuiy 958 ¢ ca out at 4
t enper at ur Byfirogra2d0nCprodsiet €s xomtdrqigpsh wirtds suydrdgenm Bntthd00 bar, a

space vel 0{5&:%#5&8% d?oiéglnytqo@lk%aacﬂWtOge'ylﬂtLakleé d@affhé%’}z%e 90 to

2500 N1/ kg vent gewax % nown to those s art and
i nvol ves a8@¥xBEreliBf tHBAS STagsr @rsolkpaws dhdhe aih pre®@ifrabiyYng agents

W th waxy taéfbaahggamdc@aglrll@@st he Watdla itdh 1A ¢ efief v UkEn ébé\néﬂf«’ range
of from-10 Cto - to -35 C, to

refera the r e of m -
Sephr ate (ABSUAR FOoR PRESGS SCIREteN Nram Shnue (B Rad it taf iy
filtered tbneugéraoﬂubt eababobhf Wietdentay) hia liﬁtﬂ:lcﬁu]tﬁ(tcm@ ot hitiéBe such

e AT I SO A T
nickel, ruthenium, iridium, osmium, platinum and
palladium. Preferably, the catalyst comprises on or more
metals selected from nickel, platinum and palladium as
the catalytically active component.

A particularly suitable catalyst comprises nickel as
a catalytically active component.

Catalysts for use in the hydrogenation stage
typically comprise a refractory metal oxide or silicate
as a carrier. Suitable carrier materials include silica,
alumina, silica-alumina, zirconia, titania and mixtures
thereof. Preferred carrier materials for inclusion in the



- - 18 Exa~nples of solvents which nmay be enployed in the sol vent-

dewaxi ng process are C3-C6 ketones (e. g. nethyl ethyl ketone, nethyl

i sobutyl ketone and mi xtures thereof), C6-Clp aromatic hydrocarbons (e. g.
tol uene), m xtures of ketones and aromatics (e.ShstifReRykee! P¥Uuketiope and
toluene), autorefrigerative solvents SEgh as liquefied, normally gaseous
C2- C4 hydrocarbons such as propane', pyl ene, butane, butylene and

m xtures tbetabystMstuuse dh mtehplro@temd dfetumrs anvérot Lemeape net hyl

et hyl ketope LSO ket.on re erall referred. . The

ol vent s nayLEES Y cROUBIRA" { PUmiCRs AL ERE K 1L SOTBLERE R by
filtrati on{(kbesedguhculati on of the solvents into the process.-It will be
appreciated t S r egier culatied it 0 s still

r at her expensrh% aéég&?ggt Bgﬁo%ﬁ‘p%l%goﬁ:\%ent%s%t%s%&e c%rel % <a%léd"‘?‘{:é()ol i ng of
t he waxy r@@frlpfh&@@tsenvént ampprngr @ fr &qomy s Gdudte &Cerm%lrtsl'rhy\/vax that is
separat ed |,8i §Rhe, sek&eekasgzya&a& Pr. QC%%S 70”@%:% § Wﬁ?ﬂ'&o éé":?

hydroconver$| on stage, or alternativel be sent to

hydr oi sonet @aPFBEssPé{geerlg FoneFér’Fﬁllér f“ﬁ’é:eﬁd-ti’r -poi e r%@RIé‘F‘hgoﬁreat ment
invol ves beibadysotyent d@‘ﬁ@’@bnﬁteﬁﬂgﬁ:r@%@n@ Hydrtdies aetd Spd ¢ o 51 age. The
wax nay be_subjected to a egk{e tmené:I rirl or to!{ﬁeffycl n?q Anot her
possi bi | i t Y3F¥ E6SPFELPRoRSt %\?15% 2d TSI GRS he fractions
on t he \NaXpamtkenlaErLgcsudmabilencrastatlymtcélolryusfe‘eme:dmrsr ng short path
distillati . QUi I i_nt [ [ es a
hydr oi sorrelsr?? Eﬁ%ﬁggrégt %rg%?g Eﬁﬁ%ﬁgggr;t ée%%e%ﬁl %gls refer e torvgéﬁé

i soner i sat¥angeeabixFrgmoBOi sodéRaparity. b?heleh)g@rtmmrequclsaﬂzams theat ment

typically v@é’{'@ﬁt 58§ £9ptagti HQtEQ‘?La‘@aX‘A @%fcfoh@a f’t!:.té;.\ gen in the

presence of a ﬁ% roi soneri sation cat al y ar e a sol vent
dewaxi ng tPehtdehe EAE2hYEFoFSBRELSES! P&ﬁtthé‘é‘t ﬁémarr sa“lfﬂﬂébl:pe]rn th®perat e

and  Substihgéeosheebm- 0285J uae21@9 art%9byt v i PeSONBIG S5 1O
treat ment does suﬁgt $aélgtr ally not rr~fromt he di sadvant ages of catal ytic

dewaxi ng, ¥¥atetd weRTHLeLnge elr&\%&r' yield as conpared with sol vent
dewaxi ng. CI| n téei byl ei eatm]IcLy_satsl ﬁb_rlo_ueee&sz ﬁheahmddwatm &ft{)aqés ar?a

i someri se ar ] thin ri cati ng base oi

boi l'i ng po?%ttgé%g%;é?g? I P%h‘é\b?%gggk’ﬁ%’gﬁ‘o& %t 2 g‘(‘}%qI Sw pour point. It
will be appemoeracedlifat owhinkyt bey repases ibsramearhordaamaldnskrmvm piref er r ed,
hydr ocr acky ct el a @{%%

conver si ont%? élreg ugtag E HFE_Q IEEIOVW%%‘E%GIE ?&@%@ﬁ S JI I ng %J?ow 370 C
typically ‘I”stllle%%f?ﬁﬁﬂCQSto phef Brapayatdes ofathephydnecashtrersion is

usual |y m@tmlgocatzmygt pr eferably a hydr oi sonerisation catalyst is
used havi ng a %}lactl ,cat al ¥sr ng(,gg1 éor soneri,sati on reactions,

but a |low acti ¢ opY 5? ﬁnhﬁa §€ra YOERGATHE WaX Has been
found t hatcomtacted mbthchydregem att led ezaitaidt yenfpdﬁm:mad anbt, as

expressed | ph a I fie cat al yst
conpri ses gyeé?‘gcgr ar@glrgel\?égricgggdl n%%el%glt%\gg o gryrep aaltr?t?{\;a"I SNt the
hydr oi sonefremt19fh tat aP9stCconpre sBseéembéEufapmsiléOetbaQ7r59°@n al pha

val ue bel opy, arf‘?&&l&]’:ekfiéﬁbwSbQBO‘Q’SbOPCeVGEXHS éEPef gh@bl y below 5. The

experinmental ‘conditions t he al pha test eterm ne the al pha
val ues ref%??’é%jt-‘t-%grHr?ﬁﬁ§r§p€épﬂieéatfir@ﬁ1 |5n(§I°ud-e§0ak@(¥rﬁst amefenaRkat ure of

538 C and gromriabte bboparate ﬁ%d@@%@hl hed be ¢eipPlidd tb tead al ysis, 61,
395 (1980) nti.on, the nolecular sieve

inye
oper at i ng }FHAH??I?%?Ebﬂ’érFEQQFOthﬁ‘t Fa5i gloélrﬂ'é(olsiptaé:e FS S P hahig a
si | i cal al uramge nof af romt LOOotoat 0008sN1Y'10 hryo e xay @‘r&fﬁiebia,bm fteast 30. A

zeolite haying a hi i ~hi,calal ymna ratio eneraII has [yacidity
than a zegﬁ@et%a\%ﬁg gi(gﬁﬁ&'l [ gglﬁaﬁé'%rﬁé:a o Ve %’eg‘IP%qﬁecava\? um na
ratio may be typbcablybyupphibdsice thet hydreglentsd ian stagsh afi Ia ca/ al uni na
ratio and/v?éi@(tahourly space velocity in the range of from 0.1 to

5 kg/l/hr, more preferably from 0.25 to 2.5 kg/l/hr. The

ratio of hydrogen to hydrocarbon wax may range from 100




Substitute sheet - 22 June 1996 - 20 dealumnation treatnment such as
» steam ng. Both nethods are we~.1 known to those skilled in the art.
Al ternatively, framework alum nium may be replaced by another trival ent

el ement such as boron which results in a | ower g g¥ffut®Ehadti-3id Yune 1996
Preferably, the nolecular sieve is chosen fromthe group 4f ZSM 12,

nordenite and zeolite beta, nore preTe%%bTy zeolite beta. The low acidity

forms of zegls9@obet AxgRYnAe ] gbbakreEaBY ySYRLREDISH Ao BIV@MNY/ 84! | ceous
formof the zegliteg, e.aé with a silica/alumna ratio above SO or by
steani ng zeol i 2% BYAFedRRAtLION 852dPuAPNAPRERESS: §0deE apffinscidity
level . Ancéieti teébosubstbitieplecaseibonkraspeiono rofh dye d e K
al um nium of the éedl ite with aggt her trivalent el.enent such as boron.

z

Pref er abl YO T t HRE€ ,E8F Rt 8SEBRPai ndPPr RRERGLR BBESAL NG CCAINF 181 east 0. 1~
by wei ght ,regefeedbty, achikeasthl. BeslhyededgbtreeTheE 28@rndgerad tSipriray

t ai ial, i . f th ich . t. far, t of
Che. v ot R Sbh Db RERREL BT Rk PEe Rk b MR o sarY AT | o
The term "dccmenbng wWbidnVvaay asedrbéngi fivetées composidiiaratf itheact ual |y
t o | ] tar.] t i
Phe” por es By dfpEa SISO e Ly £ER! LbOcnenoBRORRR I AP Saql MECED "
capacity ofhehparebfipler sptpdustfibeipfepBPlayedeol PEe®WAINRH a hi gh

silicaltriyademibaBbab, raki 8 ABdsGeBt 3ENtRE EEFERWRRK JFORGR | ave been
described in United States Eaten Nggg ﬁgéGg 813 and 4 672 049, Typically,
S

. t
zeol i te betfPEbtHRNGsRHEVALILRE pRo rPHENFLEOBN S HaRFe %N cont ai ns
at | east Chdncdy t®RéolégrdbecbongdreopteRringi bhdusyakleyilsatien nore than 5~

by wei ght, preferably_pot nore than 2~ by weight. .,The siljca/alumna ratio
of the as-%@?‘u‘fﬂ%ﬁ?%édtgao???’ée?s° yﬁ?%g#ﬁlﬁgl 8%/ §g.e Igls’a&Fier ably, the boron
cont ai ni nchydndcaebosségabeddebernined.t h&nakpha walspecto not nore than
10, prefer re t TypkC L Qg naljiti wn and
have been %e)é%??%e%ﬂ?n?n é%g(s:?ﬂ:bt ggs§%£§£§ag§gJ&§g %5315%?&2?% uropean
patent ap¥ cete ofiraptionses the. fgpd-bedling abrveusdd PG weiebnpssit ed

with a matedpyaBtedi @hir{ RENERE) niQrbgeARERENS kBI ahedacatiany Hoi 1¥eRaci di c
refractory oxide _%nger terials |i ez(#lca, ania or alumna are

ti ,
pref erred.PBPY A9 s Espettal FPFRETF ERD Hhe Dydregenatigrygkpge

conposi t edi sVl el 0% rpxefenaBlPpubBeSoir 67) 2flote BR$ fleyabdivoielaw ef erabl y
from 50 t%)80~ by weight. Methods for extruding zeolite with the binder
are known 10" those skilled in the art. In another enbodi nent of the

i nvention the Imlttalproséeseofstha presenbphovphiten, Athei nophosphat es are

wel | knownsgi e n.de i I l; 48X I Uni ted
Srates pat i (EEBEh B o) e Sy tRe RElrbRen®l o VBT oo
Al uni nophosieiart halbyt renaishnt afehsghamol RErLAST WaLR Y oner acidity as

conpared Wik ZEDhitES8ydroEathenBURROSAE af bbhlsngPeeiinitcaEnRye reference to
al um nophosphates is to be unders%o d, as rEtereﬁge to,é‘he cl ass of
al um noph psand papoye Fhakug nguﬁﬁfﬁ? b8BuRPASpRdsShat es,

si | i co- al wapwitwisphatlessenetl bkl ogplitadligl havaoph6spbhat eightwel | as

non-metal ,supsiif uieth el ST 2pPLQ3RPasss a0d SELE&PaBl ymhpopagaphat es.
370 °C. The boiling point range of lubricating base oils
may range up to 650 °C, preferably up to 600 °C. It will
be appreciated that the above boiling points and boiling
point ranges refer to boiling point (ranges) at
atmospheric pressure. At least a part of this hydrocarbon
product is subjected to the hydroconversion step of the
process of this invention, to yield the waxy raffinate.
If desired, the entire effluent of the hydrogenation
stage may be led directly to the hydroconversion stage.



Preferably, the nolecular sieve has at |east sone intrinsic acidity and
therefore the al um nophosphate is chosen fromthe group of
nmet al | o- al um nophosphat es, wherei n~the further nmetal present in the

framewor k of the al um nophosphate is not a trivglsitute®habt - 22 June 1996
silicoal um nophosphates or netallo-silico-alum nophosphates. In a

particularly preferred enbodi ment the 4Rurmi nophosphate is a

S 11 co- 3l URAepbesPISl £ bRoRRe-REDRY WRblarddie BRSNS ho1gealgrabl y

carried out wt rorsonerisation catalyst conprising a
al umi nophosphal®, hYﬁrﬁﬁﬁFb@Dﬁar e§p§p|l|aééa4 Grh%&pﬁbsfp%ﬁtélorehoééﬂmf romt he

group of SEE@Cﬁyéﬁekyﬂsieé&laélweaghfﬁlhymro%amb@rﬁg q:ml\/oxstwcwée type 11.
Silico-al um nophosphat es of structuy e é§%@f 1, 31 an Substitute
d

sheet - 220Y¢H cﬁ@ grsmgg Shage -bee 9 M ?wulonal pat ent

applicati %bhbenmamwaa&evba aspagt ldd.lsltalll[artﬁfcﬁf restrendpoe srewé 1D t he
i nvention,, the h% rﬁgsone [ [

silico-al u]ﬁ’i‘?l‘%h Bedd I'i? Olri& ttta %taf orgdq;{]i; eeZ\ﬁa?{‘bajersrb%cﬁ:%T

S|I|ca/aluﬁrmatﬂoatobehéohydvecatbencpy@h@dﬁ|ﬂ§[than(nsgdlmspﬁeedcular,
t he S|I|cog&yntggpg9agggggvggg?8HT ve I's characterised by an X-ray
a

diffraction p érn-accor
- 23 TABLE | dhklthechydroconverSLOn stage, waxy raffinate is

1009. 41-9. 3da4 R JATES : .84-3.81ms m=
1008, 1S s iy2aat AV R dyhbeed-bEnd RS o e
hydrogenation stage by hydrocracking and hydroisomerising

the product with hydrogen in the presence of a suitable
catalyst. Typically, the catalyst comprises as
catalytically active component one or more metals
selected from Groups VIB and VIII of the Periodic Table
of Elements, in particular one or more metals selected
from molybdenum, tungsten, cobalt, nickel, ruthenium,
iridium, osmium, platinum and palladium. Preferably, the
catalyst comprises one or more metals selected from
nickel, platinum and palladium as the catalytically
active component. Catalysts comprising platinum as the
catalytically active component have been found to be
particularly suitable for use in the hydroconversion
stage.

Catalysts for use in the hydroconversion stage
typically comprise a refractory metal oxide as a carrier.
Suitable carrier materials include silica, alumina,
silica-alumina, zirconia, titania and mixtures thereof.
Preferred carrier materials for inclusion in the catalyst
for use in the process of this invention are silica,
alumina and silica-alumina. A particularly preferred
catalyst comprises platinum supported on a silica-alumina
carrier. If desired, the acidity of the catalyst carrier
may be enhanced by applying a halogen moiety, in
particular fluorine, or a phosphorous moiety to the
carrier. This may be especially preferred if the catalyst

Substitute sheet - 22 June 1996



wherein I/10* 100.is the relative intensity, where 10is the intensity of
the strongest line, and d is the interplanar spacing in angstrons
corresponding to the recorded lines. X-ray powder diffraction patterns can

be determ ned by standard techni ques, using K-adgbatciewplett - 22008E 1996

radi ati on. The silico-al um nophosphate i s further characterised by a P205
to alumina nolar ratio at the surface &P 0.80 or less and a P205 to al um na

ratio of thegrbubk' otsthe skl hee- alumirophesPhatand te 0 P6r10s ghea1 g5+ and
the ' silica to alumna nole_ratio at the surface is greater than in the

bul k of th@3EFLPECCRPGALRSpREYPHARe OTTIHild 1G4 4 co- al um nophosphate i s known

inthe art as Bie3cabaepatahbgncohpeVs?d e keamdisidosed ddcivné ernational
patent application No. WO 91/13132. kp et Qggther enbodi ment of the
i nvent i on, SPRROPEBReftPs AR 8ACEEEaLs §§§nﬂ1 $0BT RAGEHIRY nonl ayered,

porous, cryéightinprpliezeblyt €trical 0ad deschd hpttish bntwes gt pneér pat ent
applicatio , 93/02161, . T hydr Qi sonerJ sat.ion talyst typigcally
conpri ses QOQQP#?& ggl Vﬁlggfci gg %&gﬁ'eﬁa\g&rﬁgeraiag'ubsfﬁ?%t m%%%tof 22 June
1996 - 24 cabpdipyénalilynadthyer vgsadt poesent vin \theswatakbysthosel bf G oups
VIb and VI P , +hhenhy I Ry i 110 o rises a Goup
VI neta|?5FX_%§%§?§Eh§rt§ EP%U%E%F?| nogﬁgkﬁbggﬁggaéﬁﬁgé 8?2tinun1and/or
pal | adi um PashhsuLarlynpsepsraedngatind visdt fon mse tife g al yst carrier

conpri si Ngha4pBEEAYEREi8hE¥Cade doRpiiked Raraiinhel ot arirandv@ld ighown to
those skilled in the art. and _have beEn descri bed herei nbefore. The anmount
of nobl e nBRaI range; Phi EaPMY 0-Q5t ke PakGe & BY HRIFNS« d"OKe by wei ght ~of

the total gsagakyablypEebar ably tonit bartantsy ofeifgHun Gdr to@pdutywei ght. In
t he hydr0|sonerLsg%log stage of this . process, the waxy raffinate is
0§éncf

cont act ed ¥t Heh§ AELRE PRESERGE of a catalyst as descri bed
her ei nabove atSeltabiedcheapgsiisuferandeprias sivee hyBnuaalters idre

t t Lekd thelsubricati Y ieinth
anbe of 15 ad878E; BhY peaLeSLCoEN Eid iR Aa ety 2 L0 LT e
typi cal | y eppreEaipdhyesofr Bayibet prepanusst Py mathqdemald knawbies to

2S0 bars. ghe ¥exy fatfeRahplBRynBemditdddediaic iRl HYrdiind sospace
velocity of , fromQ.1 to 20 Eﬁl/hr, preferably from0.1 to 5 kg/1/hr. The

finished |'%bERcREIRECDSEetBi FNEr BFEPABRF 108s Of Foif HYSBRCaRPQEss than - 15
C, nore prefetRbEYsl eagathan.-20 C and a VI of nore than 135, preferably
nore than 140._Prgf erabl it _should not be ssary to treat the

hydr ogenat ed h%rg%%n6¥?¥88°ﬂ¥8f8?‘88n§$ia§§d Oﬁg:?’il@a#r?§e§ass’e 8 with an
addi ti onalhpdnocpoboh peddockgotfr éhembiydrodematson istagey e desired to

| SOMeri se é@ﬁt&’éﬂdé@%}kg”ﬁ@é&eﬁ” ih”tt%"gﬂlfe%;ego%o%f Rt AN fQl vent

dewax the rsonerise y fnate to th pour poilnt. - 25 -
Substit ut eashetevatedsephmpapatuggoand pressure. Typically, the

temperatures necessary to yield the waxy raffinate will
lie in the range of from 175 to 380 °C, preferably from
. 250 to 350 °C, more preferably from 250 to 330 °C. The
pressure typically applied ranges from 10 to 250 bars,
more preferably from 25 to 250 bars. Hydrogen may be
supplied at a gas hourly space velocity of from 100 to
10000 N1/l/hr, preferably from 500 to 5000 N1l/l1/hr. The
hydrocarbon feed may be provided at a weight hourly space
velocity of from 0.1 to 5 kg/l/hr, preferably from 0.25
to 2 kg/l/hr. The ratio of hydrogen to hydrocarbon feed
may range from 100 to 5000 N1/kg and is preferably from
250 to 2500 Nl/kg.
As discussed hereinbefore in connection with the



TS 5510 SINCL Al MS 1. A process for the preparation of |ubricating
base oils conprising subjecting a waxy raffinate to a pour point reducing
treatment, and recovering a |ubricating base oil therefrom which waxy

raffinate has been prepared by contacting a hydy peaiRosheeteduciund 1406
hydrogen in the presence of a hydr oconvgr sion catalyst, conprising a

catalytically active netal having hy'drjo enat i on/ dehydrogenation activity
suppor t ed lyrirogeaid s wr yt axe dethar degeeeuondeh ydandirtackisigs wnid t hat

el d t ho VR Fo Y TR SCUREr Shh theChSar SERPRER B Sa0s TS DARY pr epar ed
by: (a) che awaswred bxtdeeeoiinangohhevdegirde afd doydreogdomidfh a
hydr ocar b%ezggagrﬁ%?s? c@tgf\i%?% %o@%)e/g%edct egpeﬁggggﬁag?gfgr essure to

prepare a su y paraffinrc r ocar bon wax; )) contacting the
hydr ocar bote finedo- dhvrd eebl wi t Bhéyydgeaonwersdopr sSadse i a

hydr ogenat | yist rgw0 R, 1 nd under
conditi on;dpgl}c%(ﬁaat/ét%?%@Y%ﬁ%ﬁﬁghgtf];Lg?:??:\(l)\% gf' ?%ee%%ce}eagjq%o%?ng above
370 C whi difdsE corfvertee RPeeherablyi BAtbBPERNENBBI SR¥3700CS s bel ow 10% t o

yi el d the gpehiaaes Dt aalbed - tHanA4pgocess as clainmed in claiml,
characterised jn that the m xture of _carpon nonoxide _an rogen

cont acti ng théﬂb(%trh\fé/%‘?g?rh ’é‘?‘é‘b”('%‘? 2sta Ehﬁyap8§éﬁ/183r Bgn%ﬁ’o%%(?e ration
of | ess tharibdenptideradd ythessydhavodvébsionr etpgefsemalyl yeof from 0.4 to
1.5. Su LUt t_ - e - .26 . r | gi med in
ei ther of cﬁ%zﬁfr?steﬁég}r?ﬁfr%‘%%gg% e‘??gédggggflhéﬁ Fﬁg ﬁé&?o%ﬁ%ﬁ?f%%esi S
cat al yst iby dthep f9armonpfosming uefieai nefihesy, foedkglsor cobalt as a

cataiytically fd |2t g1 RLEL Of SDLNefOBEbY ecfegAtB' ACERAADAEA MBd 1N
any preceding claim characterised in that the hydrocarbon synthesis
cat al yst inedEng frevfpenteto aredneeekheppesr R ts &oe@ited SaSIMSi | i ca,

al um na, tjiz 2@, aprelfed@Y1d ANd dHsd WES dd)enRife gRStefl@rably silica or
al um na. 5. Aﬂgr ocess as clained in any preceding claim characterised in
that the Hfd’r a'r%%ncsynt hesis catalyst in step (a) conprises as a pronoter

an oxide of apmimlpsiitectetuding froapméBsohrehaePer kadwn Tabl e of the
El ements, preferably, titani umor_zirconi A S | aji med in any
precedi ng, oasiemsas%%lr%%tle?i%é%l ?ﬂ%tﬁéﬁ é’ﬁgi‘r'ﬁg?t ﬁ?g('%%%cgreg%’%%r?gﬁoxi de and
hydr ogen icatedittaict edewaxing he (bpdndysispmesigption ddewaxdmgdr at ure of
from1l75 t dzd/%)_,. : r S } | pL. i<Ng m)ai m

char acteriagle [ n%t%ajftt rg é)rlfﬁil'rlé %?'}L@grggﬁkﬁg%gégdg%%ﬁl A roegen i's

cont act ed hattien Herealimeyktis noenepatdy Betarpréssyee én 12 to 50

bars. preparation of lubricating base oils as additives
contained in a base oil may deteriorate rather quickly
and blending of different base oils and additive packages
to prepare a finished base 0il may become a problem.
Catalytic dewaxing is well known to those skilled in
the art. In a catalytic dewaxing process straight chain
paraffins and slightly branched paraffins are cracked to
products boiling below the lubricating base oil boiling
point range. However, the catalysts which are employed
are not fully selective to wax molecules only. In fact
also branched paraffins having a very high VI and a
sufficiently low pour point are cracked to lower boiling
products. Thus, cracking of those compounds to products
boiling below the lubricating base o0il range results in
lubricating base oils having a lower VI than lubricating



8. A process as clainmed in any preceding claim characterised in that the
hydrogenation catal yst of step (b) conprises nol ybdenum tungsten, cobalt,
ni ckel, ruthenium iridium osmum platinumor palladiumas a catal

tically active netal, preferably one or nore ofSdstige.sheeft 22U0h&n996
pal l adium 9. A process as clained in ggy_preceding claim characterised in

that the hydrogenation catalyst of step’(b) conprises a carrier, preferably
sel ect ed fbaesespliilesawhdkchnhaze dielenc prapareath byt id asvhyext rdewaringd - 2~

S“bs“t“bﬁoﬁﬁ‘égt P%%tﬁ%ﬁ}te er o?ng;%%e'ﬁ U3 déx?é’fdewpé:?{r?éab' y silica,

al umi na or I caal um 10.°°A h any precéding claim
char act er i $8brigathag bnsgt@pl@bpr@h@nmpﬂﬁﬁﬂumnniqw@mumxel@ contacted with

the hydrogﬁe%keagqafs@ y%tatatlggﬂcewa%lﬂge 2 di Ped’> C 11. A

process as clainmed in an di_ng claim c arac In that in step
(b) the hyap%arséﬁléwoéécserl@réérltYac,tt% qReq? tirn W@r@@%rﬁm@)ﬁs%a%al yst at

a pressurecggabégntﬁgntg 2 akabs: okza.%d@#&ﬁﬁ*ﬂéﬁhﬁ&ﬁﬁrB%béé%@“y precedi ng
claim characteris

n y.drogen .is provi ai a gas
hourly space v@PGéiyﬁtéfwgﬁﬁﬁlfé &@%ﬁglﬂhﬁﬁﬁﬁﬁ QﬁQHéhW%“¥9%n1250 to
5g00 NI/ 1/ bltgcé@s ﬁhnaudesaeaalgleau mdmrm wwqarm?lr?g e N frf'omhl  eed
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Sept enber @6@8xing catalysts, as disclosed in European patent
application No. 0 237 655 and also European patent
application No. 0 161 833. The catalysts typically
contain at least one catalytically active metal chosen-
from Groups VIb, VIIb and VIII of the Periodic Table of
the Elements.

The catalytic dewaxing process is typically carried
out at a temperature from 200 °C to 500 °C, a hydrogen
pressufe from 5 to 100 bar, a space velocity from 0.1 to
5 kg/l/h and a hydrogen/oil ratio from 100 to 2500 Nl/kg.

Solvent dewaxing is well known to those skilled in
the art and involves admixture of one or more solvents
and/or wax precipitating agents with waxy raffinate and
cooling the mixture to a temperature in the range of from
-10 °C to -40 °C, preferably in the range of from -20 °C
to -35 °C, to separate the wax from the oil. The oil
containing the wax is usually filtered through a filter
cloth which can be made of textile fibres, such as
cotton; porous metal cloth; or cloth made of synthetic

materials.
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that although solvents are recirculated the process is
still rather expensive as a large amount of solvents is
required and cooling of the waxy raffinate/solvent '
mixture requires much energy.

The wax that is separated in the solvent dewaxing
process may be recycled to the hydroconversion stage, or
alternatively, may be sent to a hydroisomerisation stage
if for example, the pour point reducing treatment

- involves both a solvent dewaxing stage and a
hydroisomerisation stage. The wax may be subjected to a
deoiling treatment prior to recycling. Another

. possibillity is to fractionate the wax and sell one or
more of the fractions on the wax market. Fractionation is
typically effected using short path distillation.

A very suitable pour point reducing treatment
comprises a hydroisomerisation treatment, in the art
sometimes referred to as isomerisation dewaxing or iso-
dewaxing. The hydroisomerisation treatment typically
comprises contacting the waxy raffinate with hydrogen in
the presence of a hydroisomerisation catalyst. As
compared with a solvent dewaxing treatment the
hydroisomerisation treatment is cheaper to operate and
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370 °C typically is less than 25%, preferably less than
20%. The conversion is usually more than 10%.

Thus, preferably a hydroisomerisation catalyst is
used having a high activity for catalysing
hydroisomerisation reactions, but a low activity for
catalysing hydrocracking reactions. It has been found
that in order to achieve this the acidity of the
catalyst, as expressed by the alpha value, should be
below 20. Preferably the catalyst comprises a molecular
sieve. Accordingly, in a preferred embodiment the
hydroisomerisation catalyst comprises a molecular sieve
having an alpha value below 20, more preferably below 10,
even more preferably below 5. The experimental conditions
of the alpha test to be used to determine the alpha
values referred to in this specification include a
constant temperature of 538 °C and a variable flow rate
as described in detail in J. Catalysis, 61, 395 (1980).

In one embodiment of the invention, the molecular
sieve operating in hydroisomerisation duty, is a zeolite,
preferably having a silica/alumina molar ratio of at
least 10, more preferably at least 30. A zeolite having a
high silica/alumina ratio generally has a lower acidity
than a zeolite having a low silica/alumina ratio. A high
silica/alumina ratio may be obtained by synthesis of the
zeolite at a high silica/alumina ratio and/or by a
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are well known to those skilled in the art.
Alternatively, framework aluminium may be replaced by
another trivalent element such as boron which results in
a lower level of acidity.

Preferably, the molecular sieve is chosen from the
group of 2ZSM-12, mordenite and zeolite beta, more
preferably zeolite beta. The low acidity forms of zeolite
beta may be obtained by synthesis of a highly siliceous
form of the zeolite, e.g. with a silica/alumina ratio
above 50 or by steaming zeoclites of lower silica-alumina
ratio to the requisite acidity level. Another method is
by replacement of a portion of the framework aluminium of
the zedlite with another trivalent element such as boron.
Preferably, the zeolite contains framework boron,
typically at least 0.1% by weight, preferably, at least
0.5% by weight. The zeolite also may contain material in
the pores of the structure which do not form part of the
framewdrk constituting the characteristic structure of
the zedlite. The term "framework boron" as used herein -
refers to boron that is actually present in the framework
of the zeolite. As opposed to material present in the
pores of the zeolite, framework boron contributes to the
ion exchande capacity of the zeolite.

Mefhods for preparing zeolites having a high
silica/trivalent metal ratio and containing framework
boron have been described in United States patent Nos.

4 269 813 and 4 672 049. Typically, zeoclite beta to be
used in the process of the present invention contains at
least 0.1% by weight. The boron content will usually be
not more than 5% by weight, preferably not more than 2%
by weiéht. The silica/alumina ratio of the as-synthesized
zeolite is typically below 30. Preferably, the boron
containing zeolite 1is "steamed to reduce the alpha value
to not more than 10, preferably not more than 5. Typical
steaming conditions are known and have been described in



10%& ()-,10%& ()-t 10 10 10! D' 3 10%& ()-2!y' 3 10%b& ()-23 10%& ()-2R X
k" J$9& ' z[ 9+4 101\ 3 10%& ()-3'3 10%& ()-3!\"3 10%b& ()-3!f 3
109%b& ()-3 3 109& ()-3!03 109496J6& ()-3'''''4(b),a?4 10!!S

L$10%: ()-4!1&S L$LO0%NVE ()-410 L$10% (& () -4 ShbafHE gheéwzgm%(egqgge 10
10, L/ M N Ol 0/ z/ 01uS10! &' Y3' 10%: ()-2!\, Y3 10% & ()-2Y3 10% ()-

109 ()- 10 10
European patent application No. O 464 547.

The zeolite will usually be composited with a matrix
material (binder) to form the finished catalyst. Non-
acidic refractory oxide binder materials like silica,
titania or alumina are preferred. Silica is especially
preferred. The zeolite is usually composited with the
matrix in amounts from 20 to 80% by weight, preferably
from 50 to 80% by weight. Methods for extruding zeolite
with the binder are known to those skilled in the art.

In another embodiment of the invention the molecular
sieve is an aluminophosphate. Aluminophosphates are well
known in the art and have been described in, for example,
United States patent Nos. 4 310 440, 4 440 871,

4 567 029, and 4 793 984. Aluminophosphates have the
advantage of an intrinsically lower acidity as compared
with zeolites.

For the purposes of this specification reference to
aluminophosphates is to be understood as reference to the
class of aluminophosphates, that is including metallo-
aluminophosphates, silico-aluminophosphates, metallo-
silico-aluminophosphates as well as non-metal substituted
aluminophosphates and silico-aluminophosphates.

Preferably, the molecular sieve has at least some
intrinsic acidity and therefore the aluminophosphate is
chosen from the group of metallo-aluminophosphates,
wherein the further metal present in the framework of the
aluminophosphate is not a trivalent metal, silico-
aluminophosphates or metallo-silico-aluminophosphates. In
a particularly preferred embodiment the aluminophosphate
is a siiico-aluminophosphate.

In one embodiment, the process is preferably carried
out with a hydroisomerisation catalyst comprising an
aluminophosphate, in particular a silico-
aluminophosphaté, chosen from the group of structure
types 11, 31 and 41, more preferably structure type 11.
Silico-aluminophosphates of structure types 11, 31 and 41
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have been described in international patent application

No. WO 90/09362. In a particular preferred embodiment of
the invention, the hydroisomerisation catalyst comprises
a silico-aluminophosphate of structure type 11, and
having a special silica/alumina distribution over the
crystalline particle. In particular, the silico-
aluminophosphate molecular sieve is characterised by an
X-ray diffraction pattern according to Table I.
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TABLE I
dhkl I/Ig *
100
9.41-9.17 m
4.37-4.31 m
4,23-4.17 Vs
4,.02-3.99 m
3.95-3.92 m
3.84-3.81 m-s
m = 20-70
s = 70-90
vs = 80-100

wherein I/Ig * 100 is the relative intensity, where Ig is
the intensity of the strongest line, and d is the
interplanar spacing in angstroms corresponding to the
recorded lines. X-ray powder diffraction patterns can be
determined by standard techniques, using K-alpha/doublet
copper radiation.

The silico-aluminophosphate is further characterised
by a P20g to alumina molar ratio at the surface of 0.80
or less and a P70g to alumina ratio of the bulk of the
silico-aluminophosphate is 0.96 or greater, and the
silica to alumina mole ratio at the surface is greater
than in the bulk of the silico-aluminophosphate. This
silico-aluminophosphate is known in the art as SM-3.
Preparation of SM-3 has been disclosed in international
patent application No. WO 91/13132.

In yet another embodiment of the invention, the
isomerisation catalyst comprises an inorganic, non-
layered, porous, crystalline phase material as described
in international patent application No. WO 93/02161.

The hydroisomerisation catalyst typically comprises a
catalytically active metal having
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hydrogenation/dehydrogenation activity, such as those of
Groups VIb and VIII. Preferably, the hydroisomerisation
catalyst comprises a Group VIII metal, in particular a
Group VIII noble metal such as platinum and/or palladium.
Means for incorporating the metal into the catalyst
carrier, comprising a molecular sieve as described
hereinbefore, are well known to those skilled in the art
and have been described hereinbefore. The amount of noble
metal is typically in the range of from 0.5 to 5% by
weight of the total catalyst, preferably in the range of
from 0.5 to 2% by weight.

In the hydroisomerisation stage of this process, the
waxy raffinate is contacted with hydrogen in the presence
of a catalyst as described hereinabove at elevated
temperature and pressure. Typically, the temperatures
necessary to yield the lubricating base oil will lie in
the range of from 175 to 380 °C, preferably from 200 to'
350 °C. The pressure typically applied ranges from 10 to
250 bars, more preferably from 25 to 250 bars. The waxy
raffinate may be provided at a weight hourly space
velocity of from 0.1 to 20 kg/l/hr, preferably from 0.1
to 5 kg/l/hr.

The finished lubricating base oil preferably has a
pour point of less than -15 °C, more preferably less than
-20 °C and a VI of more than 135, preferably more than
140. Preferably, it should not be necessary to treat the
hydrogenated hydroconverted hydroisomerised lubricating
base 0il with an additional pour point reducing
treatment. However, it may be desired to isomerise the
waxy raffinate to an intermediate pour point and solvent
dewax the isomerised waxy raffinate to the final pour
point.

10
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CLAIMS
1. A process for the preparation of lubricating base

oils comprising subjecting a waxy raffinate to a pour
point reducing treatment, and recovering a lubricating
base o0il therefrom, which waxy raffinate has been
prepared by contacting a hydrocarbon product with
hydrogen in the presence of a hydroconversion catalyst,
comprising a catalytically active metal having
hydrogenation/dehydrogenation activity supported on a
refractory oxide carrier, under conditions such that
hydrocracking and hydroisomerisation of the hydrocarbon
product occur to yield the waxy raffinate, wherein the
hydrocarbon product has been prepared by:

(a) contacting a mixture of carbon monoxide and hydrogen
with a hydrocarbon synthesis catalyst at elevated
temperature and pressure to prepare a substantially
paraffinic hydrocarbon wax; and

(b) contacting the hydrocarbon wax so-obtained with
hydrogen in the presence of a hydrogenation catalyst at a
temperature of between 100 and 300 °C and under
conditions such that the percent weight fraction of the
feed boiling above 370 °C which is converted to a
fraction boiling below 370 °C is below 10% to yield the
hydrocarbon product.

2. A process as claimed in claim 1, characterised in
that the mixture of carbon monoxide and hydrogen
contacting the catalyst in step (a) has a hydrogen/carbon
monoxide ration of less than 2.5, preferably less than

1.75, more preferably of from 0.4 to 1.5.
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characterised in that the hydrocarbon synthesis catalyst
in step (a) comprises ruthenium, iron, nickel or cobalt
as a catalytically active metal, preferably cobalt.

4, A process as claimed in any preceding claim,
characterised in that the hydrocarbon synthesis catalyst
in step (a) comprises a carrier, preferably selected from
silica, alumina, titania, zirconia, and mixtures thereof,
most preferably silica or alumina.

5. A process as claimed in any preceding claim,
characterised in that the hydrocarbon synthesis catalyst
in step (a) comprises as a promoter an oxide of a metal
selected from Group IVB of the Periodic Table of the
Elements, preferably titanium or zirconium.

6. A process as claimed in any preceding claim,
characterised in that the mixture of carbon monoxide and
hydrogen is contacted with the catalyst in step (a) at a
temperature of from 175 to 250 °C.

7. A process as claimed in any preceding claim,
characterised in that the mixture of carbon monoxide and
hydrogen is contacted with the catalyst in step (a) at a
pressure of from 12 to 50 bars.

8. A process as claimed in any preceding claim,
characterised in that the hydrogenation catalyst of

step (b) comprises molybdenum, tungsten, cobalt, nickel,
ruthenium, iridium, osmium, platinum or palladium as a
catalytically active metal, preferably one or more of
nickeI, platinum and palladium.

9. A process as claimed in any preceding claim,
characterised in that the hydrogenation catalyst of
step (b) comprises a carrier, preferably selected from

silica, alumina, silica-alumina, titania, zirconia and
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temperature of from 150 to 275 °C.
11. A process as claimed in any preceding claim,
characterised in that in step (b) the hydrocarbon product
is contacted with the hydrogenation catalyst at a
pressure of from 10 to 50 bars.
12. A process as claimed in any preceding claim,
characterised in that in step (b) hydrogen is provided at
a gas hourly space velocity of from 100 to 10000 N1/l1l/hr,
preferably from 250 to 5000 N1/1l/hr.
13. A[process as claimed in any preceding claim,
characterised in that in step (b) the percent weight
fraction of the feed boiling above 370 °C which is
converted to a fraction boiling below 370 °C is below 5%.
14. A process as claimed in any preceding claim,
characterised in that the hydroconversion catalyst
comprises molybdenum, tungsten, cobalt, nickel,
ruthenium, iridium, osmium, platinum or palladium as a
catalytically active metal, preferably one or more of
nickel, platinum and palladium.
15. A process as claimed in any preceding claim,
characterised in that the hydroconversion catalyst
comprises a carrier, preferably selected from silica,
alumina, silica-alumina, titania, zirconia and mixtures
thereof, preferably silica, alumina or silica-alumina.
16. A process as claimed in claim 15, characterised in

that the hydroconversion catalyst comprises a halogen-

containing carrier.
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characterised in that the hydrocarbon product is
contacted with the hydroconversion catalyst at a pressure
of from 10 to 250 bars, preferably from 25 to 250 bars.
19. A process as claimed in any preceding claim,
characterised in that in the hydroconversion step
hydrogen is provided at a gas hourly space velocity of
from 100 to 10000 N1/1/hr, preferably from 500 to
5000 N1/1/hr.
20. A process as claimed in any preceding claim,
characterised in that in the hydroconversion step the
percent weight fraction of the feed boiling above 370 °C
which is converted to a fraction boiling below 370 °C is
at least 20%.
21. A process as claimed in any preceding claim,
characterised in that the pour point reducing treatment
comprises contacting the waxy raffinate with hydrogen in
the presence of a hydroisomerisation catalyst.
22. A process as claimed in claim 21, characterised in
that the hydroisomerisation catalyst comprises a
molecular sieve and the catalyst has an alpha value below
20, preferably below 10.
23. A process as claimed in claim 22, characterised in
that the molecular sieve is a zeolite, preferably having
a silica/alumina molar ratio of at least 10.
24. A process as claimed in claims 22 or 23,

characterised in that the molecular sieve is chosen from
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the group of ZSM-12, mordenite and zeolite beta,
preferably zeolite beta.

25. A process as claimed in claim 22, characterised in
that the molecular sieve is an aluminophosphate.

26. A process as claimed in claim 25, characterised in
that the aluminophosphate is a silico-~aluminophosphate.
27. A process as claimed in claim 25 or 26,
characterised in that the aluminophosphate is chosen from
the group of structure types 11, 31 and 41, preferably
structure type 11.

28. A process as claimed in any one of the preceding
claims, characterised in that the hydroisomerisation
catalyst comprises a catalytically active metal selected
from Groups VIB and/or VIII of the Periodic Table of the
Elements, preferably one or more Group VIII noble metals.
29. A process as claimed in any one of the preceding
claims, characterised in that the pour point reducing
treatment comprises a solvent dewaxing treatment or a

catalytic dewaxing treatment.

N:\M\TS5510SIN



