|nvent|on PABSIL 5 3 process for the catal ytic dewaxi ng of a

feed conprising waxy nol ecul es g the hydrocarbon fee
catal ytic dewaxi ng conditions Vﬂmmmmmmmmmmm t conposition 5 conprising
nmetal losilicate crystallites, a binggseand a hydrogenation conponent. Wth
the termconprising used in this specification is meant conprising at
Iﬁast, nFanlng that al so other conponents may be present in, for exanple,
the catal yst conposi ti on qfatwcrocardsnimed.prRECEMeh a process is
described in EP-A-185448. This patent publication discloses a process for
Lngjgg?ggafture or Lybrbcating oilsth whi ch a hygrocarbor feedstock is
ocC X r o] al st sition
Sonbisting of o 3 ERE T e e D e e non The Catalyet was
proe/palr ed byeiapirgnafi ﬁghadré%ﬁr‘fhéat EeeOnSPBPTh§1HE H9XM RASEUESand 35
wt % al um na result C t n 7 atinum There
is a ponti%@oﬁggé??gngiEﬁ?hgggle?érggﬂ féggaggﬁi?lcgg ffﬁ% of inproving
the yield dedakhegvicendsitipnsndégh( ¥l radvélyhe Fabpiosittiieg obt ai ned by said
process. Furthernore effo € a catal eyvaxi ng
process mhF8Wpﬁéﬁ188nB8%55%§ngg venfggsgggyaggsfo%eggé%&#ﬁé%%spect of for
exanp}e 0;hyﬁtegdnﬁﬁlandcwmpoosnty Wmdb?the thems avmpgdwinmivded in
specifica ol v n o_qQperate s i nuous
process. §gﬁ§ 38?81?6c?ngacég R RY ven?kgg F%g |8% gF%€E§s yrg' atal ytic
gegfﬁhgg praaesslss bhaeef eapepdesntabiney be wfbe@hZQEhl-{d%CT/EP99/09024 X
_ 2003 - The object of the_ invention_h c eve when the .
wei ght ratﬁéaﬁpg?het t&%E8EVF|CSP@p8P§§%8PIPfe§§g%§%%ﬁ% Qils bet ween
S: @;@dang 35 65Suf:h aagrbeeasf agndekhatbedt hnt Be- aFe§6r4t48prcm'ass a 5 high-
yi e o] ase oil product can bt ai ned_at the i ght hourly space
vel oci ty. ?ﬁF@ntnﬁPPé%CFﬁéinpﬂﬁc OF&Ref BABGAT 0 §%105|I|catey P
CL ytsth altllt th Qm%nﬁ?é%td?‘é’a@frmuiﬁheﬁﬁthhbt)751&3 aﬁhwa\ie@hd aFw:rytdteﬁmtemt results
[ a e catal yst enployed in the process accordi.n t he i nvention
is cheaper Fﬁ&ﬁtpﬁé pei 6 PbéFFtEQt§Py§g§aE¥EéﬁsgeW€§§é§'?heqF%latlvely nor e
expensi ve meiakhesi bircat eaeryskal bbh@&susluaedohlsl@h&ngatasﬂ yzsﬁM-czm;pom tion.
An additional advantage is that the as ma r wth the

prédess. 15TWBLAMGHE7 82dggs@rfped 2% EHPaI?EF 58 %5 RS ] ‘gtalytlc
dewaxi ng C%@DEh%&@%n@Ei%gab%”E&Q&hth@t@onsmstlng of 65 wt% ZSM-22

and 35 wt% alumina resulting in a catalyst containing

efge3eon\&6TnMD 001 29511 PCT/ EP99/ 09024 CATALYTI C DEMAXIQ@EEE%&Eéﬁ The
r rocar bon
47

0.57 wt% of platinum.
There is a continuous effort in the field of

27 catalytic dewaxing of improving the yield and the
viscosity index (VI) of the lubricating obtained by said
process. Furthermore efforts are made to provide a
catalytic dewaxing process which can compete with solvent
dewaxing processes in respect of for example oil yield

25 and viscosity index at the same pour point specification.
Solvent dewaxing is a difficult to operate semi-
continuous process. Being able to replace a solvent
extraction process by a catalytic dewaxing process is

therefore desirable.
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,zeolite matgri d a binder in anmounts from 80:20 to 20: 80 ppy,pped@aks and
typically Wéhﬂ%é?go to 50:50 zeolite: binder. 20 EP-A-304251 gesgqim%ﬁa

catal yti c dewaxi ng process in which preberably a catal yst conpositionTs
used without a binder. The catal yst used in the experiments is a nickel on

ZSM'5 catal yst w t hgut bipder,. . B | ytic [ .S ;Jhere nmeant a
process for 25 ecrotcalbajseféra‘]tg ?ﬁegé(e)u mp%f‘?\?ggf %}aﬁbrl)%%\g?i)éﬁg‘ggggg glgilenproducts
by sel ecti velyy woiyer trtagidbhefcohponentsd lokitlieard dresdadlliiclks apart a

hi gh pour point to products which_dg._not .inpart. a high pour point. Products
whi ch i npart?% HefEHots }B‘BFHFearé'génﬁBﬁin@'#g\/i ng a high melting 30
poi nt. These compo¥lss&sg £ehrar edatowashwaxes préencoppededs iancl ude for
exanpl e hi g}h' t enperature nelting_nornal @araffi ns, (i sg-paraffins and

p

g
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C and nore pied efabhye bﬁ{oﬁkl%eg%bcgov@-loyieégﬁ5 THAGY q&gﬂh@@ @nls® A the used
as feed in the process 5 10 15 20 25 30 35 WO 00129511 - 3 i

PCT/ EP99/ 090210 wry amou003tabebrdilAgies care Hresditl iihPénfiost will thus
contain ""axé/%m&?é”%lé‘@tﬁ?bitgpéét a@hiuRdesi Al dYndt Py ReILs Smal |

anounts of these conpounds can”strongly influence the pour point. The feed
will suitablly tont aflre detabEAtabdpiovsdand (R @LFOGE Sof CCpEsd NEaXyp

compounas il | abben lygh ocar BA0LBLL LRGHS kY 5 P MO Ll 1iyaR T 0CesS

according to the present rnventron are m xtur of high-boilin
hydr ocar bortsecaued hessfof thst antetiNedvy noide faxpgrisdive. |t has been found

D mospher | et e 1o d by PR AT Tl S e S e m
distillati ororposi tisn dubh éddctttiona\l\hiacltvainltaga’-t ursn dhe tolsthai 1gech g ke
2Lgﬁsgher|cig|fé*é£a%igﬁ ggeapgg g%tobkbd%%éﬂhe feed. The boiling range of

15 WO-A-9617902 describes a catalyst composition for the
catalytic dewaxing comprising of a aluminosilicate
zeolite material and a binder in amounts from 80:20 to
20:80 by weight and typically from 80:20 to 50:350
zeolite:binder.

20 EP-A-304251 describes a catalytic dewaxing process in
which preferably a catalyst composition is used without a
binder. The catalyst used in the experiments is a nickel
on ZSM-5 catalyst without a binder.

By catalytic dewaxing is here meant a prbcess for

25 decreasing the pour point of lubricating base oil ”
products by selectively converting the components of the
0il feed which impart a high pour point to products which
do not impart a high pour point. Products which impart a
high pour point are compounds having a high melting

30 point. These compounds are referred to as waxes. Wax
compounds include for example high temperature melting
normal paraffins, iso-paraffins and mono-ringed
compounds. The pour point is preferably reduced by at
least 10 °C and more preferably by at least 20 °C. The

35 hydrocarbon oils to be used as feed in the process
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wax cont entPrsgcers |xaserabad byowelghPrepret et ABFYEHEN | 2B tMBHEHFS wei ght
and nore preferably, lin%m%Qnggéﬁgonschﬁgﬁch§p~962‘iﬁ§ﬁgnceg _ least 90%
u
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step preferog%%@l?%%ok?gegaggg{haé%?%%i?%g TO ?eeg ngth Lﬁydrogen inthe . .
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in principle any hydrofreating,gat t Q) actiye e Lybkni g the ~
hydrodesulﬁﬁ%r?s%f¥%% éﬁ ’h?grngn?%¥§geﬁgg¥gﬁag%pg tﬁebre?evaﬁt
hydropcar bonv{eeds dhytbelasedfr8uktabl és' usgadayabgsveent ReA, apdcl ude t hose

catal ysts ¢ r%ijyggﬁga%ggagg@%gbglgsgigHg g%blogetggwgggponent one or

nmore of nic rn an ambunt of fromI fo 25 percent by
wei ght (%MuJeappieietall yeRitloal5odM freatdohat ednasudingehpthel ative to
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wei ght of catal yst. These netal ,~ o] b nt .i.p el ement al
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25 ation step prior to the catalytic dewaxing process

according to the present invention.
Examples of feeds having relatively high amounts of

waxy compounds are synthetic waxy raffinates (Fischer-
Tropsch waxy raffinates), hydrocracker bottom fractions

30 (hydrowax), i.e. those fractions having an effective
cutpoint of at least 320 °C, preferably at least 360 °C
and slack waxes obtained from the dewaxing of hydro-
processed or solvent refined waxy distillates. These

feeds have a wax content of at least 50% by weight,

35 preferably at least 80% by weight and more preferably at
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nore of these. In a preferred enbodi ment an acidic ~ carrier such as

al umina, sSiwO@eReSIUM na or fluorided 35 alumina is used as th@T@B@%‘l}ﬁ@s
oxi de carrier. The i 5 WD 00/2951 |_-,5 PCT/EP99/09024 0 7 NAY
refractory oxide support may al so be an” alum nosilicate. Both synthetic and
naturally occurring alum nosilicates may be used. Exanples are natural or
deal uni nat e asdol 4%e Detweighj abhete afRPTeA TS 23ed FFOrRBeRRF&Cti Vi ty

poi nt of wvi [ edi {0 JSE ]géa@é 1. f%jj t

zeol ites. &q}%ge]fceéri?lérgé :‘F%n% nc(g)l%sjl'%)i cat eﬁ({]gv e a%$¥2£ |séé§ mmwhé%%éﬁﬁ at

| east partild(d yarddagbami hatbaslvedbdte M35 Catal ytic dewaxi ng conditions are
known in the arg_ .10 and typical invol v ne ] Ln the
range of from f;dbl?ro Ot%? c:saﬁ:l ]}éf)tllﬂ;c fdfeon?)%%b& %éﬁ%é%@ﬁé%%%gﬁ ‘:gressures
in the rangsheofidventildn tohQ0Gedarm &iustiablaytd rimdsien dO0ahar pthere
suitably fro 5 to 65 bar, weight_ hourl ace velocities in the 15
range of fr%#ﬂéﬁ%?t?F]Ef?ff%ﬁncéﬁnﬁﬁﬁnﬁqgréé%é%%%fgj@%tpfﬁﬁé%%% (kg/ 1/ hr),
suitably fronad;ed teo S Kgyds dit reabimg ssié@bly droer 0tS teodBckgthéhr and
hydrogen to oil ratios in fhe nge of from 100 to 2,000 litres of, hydrogen
ot Ptre Gronian Coetinn Gbi GHTS | PO L eRaFh obf | Teay BBy ChRl | t oo
and the bi nfedrdsr et Weens B9 5 Btk 856 Bp. i i & e abtyn t dec 1y gbheratio is
10: 90 and above. The upper ratio is preferably |lower than 30:70. It has
bedr found ferd &l FovieYdFegsd iB HehdtTeTarCc? off & T2V #yl®he advant ages of

25 the presenisipyentsoin EPVEVESc ere | oNGIA NOn LS £8Ei gnd hhgher
operating tenperature is required to achieve a conparabl e pour point
reducti on. FHereiRke anY RYS VBTG CahRl pFackiew? Fove: *ah§¥Sof the.

metal | osi | iﬁ?tﬁ)&rﬁf§é%&é§l§§pﬁ@r3@é£‘9§6n“@ﬁ@hﬁY&%&@mi@§§@é‘§§t§bn| gwer 30
rati os the required operating tenperatures wll be too high for practicat
appl i cat i onshe THel &V ader h ¢droperor yFR @S i BaBrPfatsedl | §udedBtRi ng

(i noy gani c) . subs e «foF, ﬁgpﬁﬁéCéﬁ&seS&é%&?%gﬂglQémﬁFiginBXEges-

&t
Nat'ural occurri n% c%ays are tor exanple of 3 nontnoril |l onite and
kaol i n famthesnomteobliaderoug VIII meyRDOrPoBAnePETPER OF 09022 PEMVAY 2003

whi ch' exarprBEter o VAl i RatU g ohCe] P SR aREGREI SeackEy ctay oxlde of

25 percent by weight (%wt), preferably 2 to 15 %wt,
calculated as element relative to total weight of

20 catalyst and as the Group VIB metal component one or more
of molybdenum (Mo) and tungsten (W) in an amount of from
5 to 30 %wt, preferably 10 to 25 %wt, calculated as
element relative to total weight of catalyst. These metal
components may be present in elemental, oxidic and/or

25 sulphidic form and are Supported on a refractory oxide
carrier. The refractory oxide support of the first stage
catalyst may be any inorganic oxide, alumino-silicate or
combination of these, opticnally in combination with an
inert binder material. Examples of suitable refractory

30 oxides include inorganic oxides, such as alumina, silica,
titania, zirconia, boria, silica-alumina, fluorided
alumina, fluorided silica-alumina and mixtures of two or
more of these. In a preferred embodiment an acidic
carrier such as alumina, silica-alumina or fluorided

35 alumina is used as the refractory oxide carrier. The
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al umna, silica-magnesia, silica-zirconia, silica-thoria, silica-beryllia,
silica-ti tWBioﬁlzé’s?l wel | as ternary 5 conpositions for exanpl gcT/EP99/09024
silica-alumna-thoria, silicaalumna-zirconia, silica-alum na-magremapend
silica magnesi a-zirconia. Mire preferdablyy a low acidity refractory oxide
bi nder material which is essentially free of alumna is used. Exanples of
these bi ndele 0o 0m)Td ol e & Sid £ 1 & RO, 5 hid 20b wim digxi de,

ger mani um di oxi de, boria an xtures of two or nore of these of which
exanpl es @Bethisyrthaboveandreostlly mafuyiaw Hiternesisicatas The

hydr ogenati on conponent_ sui t y. CO j . VLB net al
conponent BaY/BF ng?ecséa%}fa%ggg%ﬁep%q@eié Al ]dzeoénlg%ﬁ%%%eg%%ggg%/yé net al
conmponent spétig) utleu { asigss eamd nod ybidenuim éhddora cheloed uny asyspbphtde, oxi de
and/or in elenental form | resent, a G,oup, VIB ne o] nent. is
suitably pPesEhE”iht ah® &b ‘?P’beféftr%rﬁsfo%-h? i Jyxg%e?%hg,gg%?tg suitably
from5 to 8Resbyz¥6i ghés . cal sid £d ek dsa lelneimesd 1 lainch thased ba appabedei ght of
support, i,e. podified nol ecul sieve pl.u i nder. More preferably only a
& b0p, Vi 114 re? SRTLOATORERR | S ph e P o 1 6 TS VETRATT act | ve

hydr ogenat 891 2be conponent. Group VIII netal conponents include those
conponents based on both noble and non-noble netals. Particularty sui tabl e
Group VTII net%@t%bft’ﬁbb%e?ﬁ‘%?x%%o‘?%ﬁ‘iﬂ)‘gq’ﬁnsaraer‘?)dﬂ%"&?u’rﬁ‘ bP&t FRGm  ni ckel
anglg or cobalg i:? §e£pb§(diﬁvope<é dbge 2E 0y Sdmp@rdehréor oh the ganget al
anount Group Vi ? metal will suitably not exceed | oo b¥ ﬁeLght cal cul at ed
as el ement o&ndrems200 okot 80l  Gvei Tkt EARL S U 122 AntC pf &PerSbly is in the

range °f|;ﬁg§%ﬁgéPt?I§SQ&§Q¥ Yeighd , i e of ef esably £60p00. Bak9 3. 0% by . -

wei ght . pl ati num and pal | adiumare present, 35 the_weight ratio of
pl ati num t suparbadi GneraySvaeyl O thdh mOXP DO} DJBYY | L Py EP9§P09024 - 7 -

0 7 NAY 2003 WLde LLubhs. nouk1 9Us a0 Yud Sobiicbe 1@Age) OLal kaw 0. 05 to 10,
nore suitably 071 to 5. "Catalysts conprising palladium and/or platinum as

t heS hydr ogeaagieonfcénponenl Beelprkd e ¥ il SPTRel he¥al PésFRrEaYST
crystallit h a i ng,m §tsugtusergnd /gan generally be
defi ned assgéi ﬁégﬁui(%yggﬁg# ’ tﬁ?g%%%?yngfr]g?&gnal framewo?Es /Qf t et r ahedral

Si 4 unit ssahtabéyr dhedr Bk SMeanBt kg 6t/ het2RGelydrogemtaniris &3d 166t ahedr al

Munits whigh, yni e-EorNeho! EOKedy¥h 2y PXYEEN AL AYEIr JERATRES Of
possi bl e rr%ﬁaltgef %?m a?% i?[,%Fe, B, Ca or Ti or co?rbi ngtai o% g? t hese
netal s. Préfiereedfneidl| osilicate crystallites are alumnosilicate zeolite

crystallites spita vi.0g. POL @S, 4t ' j g+Qfs from
0 48 {0 1570, sbrbmi-LlFerREsBop i iy Fol SSELEP a8 ERTSFATRESEE | e
MFl -type zeoHi tés haudag perbkstweeh i Abeeeds36f6D.5Brafgrebde Ae such as

ZSM S and eLiial khes OLLr bl b6 2n02bBYe POLAS UbbB: IraRELRS Of
appr oxi mat €'y 0.768 "'nm an
preferably lower than 30:70. It has been found that a
lower ratio is beneficial for achieving the advantages of
25 the present invention. However when lowering this ratio a
higher operating temperature is required to achieve a
comparable pour point reduction. Therefore a ratio of
5:95 is the practical lower range of the metallosilicate
crystallites to binder weight ratio, because at lower
30 ratios the required operating temperatures will be too
high for practical applications.
The binder can be a synthetic or naturally occurring
(inorganic) substance, for example clay, silica and/or
metal oxides. Natural occurring clays are for example of

35 the montmorillonite and kaolin families. The binder is



zeolites of the ferrierite group. havi ng pores with 20 dianeter of 0.54 nm
such as Z d ferrierite. Another preferred class of alpgigposibdoreat e
zeolite f%%%%ég ites include TON-type zeolites. Exanples of |, Y yIf3
aluminosilicate zeolite crystallites-age.ZSM 22, f Theta-1 and Nu-10 as
described in US- A-5336478, 25 EP-A-57049 and EP- A- 65400. A further
preferred cI f. al.um nosili.c I ys I eof t he
MTWtype ?ﬁl% Yof® ST e abr:ﬂicl?%l\z/:rﬁ)%t%}g%g{ %81: %ggxﬁ % i MI'Wtype

t opol ogy aked rdI¥ck?; ddi-des, ofI'IiAusci:lhie::aareplé'PZaBe T@Zum2paVSslzlaad Thet a- 3

as for exanple descr.ibed in 30, US- A- 3832499, EP-A-513l1 9059 and
EP- A- 1627 u“ﬂ“r‘?extsj'p}r:‘ecfaerr?a&fl%sfla%’s %*ﬁaﬁ:%nfh%goﬁcat Sl;e% Fgog gétal lites

are of theiVEEa ey IEXap| €51 0fa-at EAMOSi &6 caéelzesl teenarystal | ites
havi ng the MIT- type topol og%v are ZSMEB SSZ- % 9, Kz-1, .EU-1, EU-4
an@ WO COFRPFSHftio 1gaca umlﬂ/ﬁ 8532k U—Siélﬁg for

exanpl e d%ﬁ%ﬁﬂ%§iéﬁ%ébﬂQJG&ﬁﬁiégif&d@ﬂﬁﬁzﬁagEEsBa5aaa9@¢lEEaA-108486 and
EP- A- 42226. More preferably the zeolite cr stallites hgve a Constraint

| ndex of BEORESID ZRFAPLE THEOXDRFPEFREPEY | AdeRYi 84t Ysure of the

extent to \WH G, 28l {ge PEOYALESEOOEL 9L #BiBR! eeukesenf ivanyi ng sizes to
its internal structiure of the zeolite. Zeolites which provide t a highly

restrl ct ed raec s 3loUwiRP ebf o4%e9 r oR¥RTPRLPAL BF nENeSEr G&P&Fé have a hi gh
He fOfnf t ﬁ%p st raldita d0s4 ndex; Onr-EbRi et het thandm agehdilbes which
el"ativ

prow de r fTee access to the internal zeolite structure have a | ow
val ue far qmm r@%lcﬁ%deb@rh@adaﬂl@u@¥$9u565e§fof5wloa|°§e“@lrfeo The net hod

by whi ch Qnsts ftwﬁ{]@fg ;5‘?&@Q}?eﬁlbﬁegeﬁgbbgedﬁu@ hbsith US- A- 4016218,

15 i ncor por at ed erei erence or details of the nethod. Constraint
| ndex (Cl Anefiarmsed dwlrsdﬁ!re Lypﬁ-:hicmat erials are: WD 00/29511 g _ CQ°~

At Test T 3 _116-8. 7(371- 316
(C) ZSM 122. g?gi{é% M%‘g%é%%%%% %@ggg( gle%)é %%M ‘21:%9911%%%0)% gSM 35150( 371C
) 29\t 354, 51(6%54@)@'&4@8@4151@@ZISWEaBBC@@EQB@)’lZSMIQQ@rl(&FZ AFAOne

E/jb]; (rjg;: Eg Aé qg%fA | | 57T% egem:SlSEﬂ@Br géﬁl {ng(gag( ffg\g)olglf\%%( 316C) Anor

phous Sil ma:JAldmltrmﬁ)gﬁtéﬁBG)x@bybdannmzeddY@Deahromlum as sulphide,
0. 5(-5| OQXEJ.réeongrEg)ggé316023%&9&1%518%8%8 61 %( E}@s%%% a Group VIB
metal component is suitably present in an amount of from
20 1 to 35% by weight, more suitably from 5 to 30% by
weight, calculated as element and based on total weight
of support, i.e. modified molecular sieve plus binder.
More preferably only a Group VIII metal component is
present as the catalytically active hydrogenation
25 coﬁponent. Group VIII métal components include those
components based on both noble and non-noble metals.
Particularly suitable Group VIII metal components,
accordingly, are palladium, platinum, nickel and/or
cobalt in sulphidic, oxidic and/or elemental form. The
30 total amount Group VIII metal will suitably not exceed
10% by weight calculated as element and based on total
weight of support, and preferably is in the range of from
0.1 to 5.0% by weight, more preferably from 0.2 to 3.0%
by weight. If both platinum and palladium are present,

35 the weight ratio of platinum to palladium may vary within
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possi bili t”Xp q‘a given zeolite can be tested under sonevvhat l%Ifgferent
condi tions and thereby exhibit different Constraint Indices. ConsdT¥thi003

| ndex seens to vary sonewhat with severity of operation (conversi on) and

t he presence or. .absenc f bi.nd - 2 0
7 MAY 2003’ll§leké\fm“§§s’ogﬁg \L}éFfagtljlyeé,s %Gc%ggs%g 395ta Si zose?[{ ?Q)?ie zeoI i te
the presenge Qﬂ‘or‘éc%lulida@lq/orotamtbaﬁtsCaetaay,strsaycoafp‘realrtqw Const r ai nt

| ndex. Therefore, it will ?5 reC|ate t hat e possi ble to so

sel ect tedrldassngl ereier @ P@nﬁér& Gré’yda@gte@ Olb I ST t han one

val ue for the Gansthaignt Index of a particular zeolite. This explains the
range of éonstral nt Indices for zeolites, such as ZSM5, ZSM. 11 and Zeolite
Bet? in the aBowe "E&isildosidipReR G§iyﬁ§atll%ét§ﬁo@év§e§crcir@’ st ddGes of

al um no fﬂpﬁ/ct%'&go%h% %ecci‘dctt%r%r ¥sialclahnt %%ne&%lqagﬂ ad ydhmaead tes of the
ype

M-I and been found to be | advantageous to subject the
cat al yst tbmalgjétaiulm m&tlocfn theeatiBRn s Lampdn fag@ReBIT kit treat ment are a

further 13 JNcRease 0fsiidle wiielsd Qg kR 421420 haseiaid ,0an inproved
stability © of 't e cat aI yst’ and/ or an inproved crush strenght of the final

cat al yst. Manad}@tll TLOeUitS iahda ocedheidral of drie nutberh ofniat sim na
noieties present in the zeolite and hence in a reduction of the 20 nole
percent ageanﬁ calmmmilﬂm Wriian aiygient eEeMfentEX et aRes P ¥drned in

that the surf ce tbpear?ee%tl' 1 §Cr¥st §I d idesi Ssel&idd @@/Orgéaagflm nat ed.

Surface déX SYon' resul in'areduction of the nu .of surface acid
sites of tieRb nmcdlls £ Rorgfetraldd e a Lieid isltd gedte aiflfie@tﬁhbl‘%% 3%% er nal

structure aq{q@hrng Olfﬁlﬁte q/, lacll r‘?%t -E.Lﬁtee?%t egﬁlgb%gqlrlm tion of thé
=

surface of epen ds *5n % he severity o eal um nation
treat ment .pdSte 4 ablt;h afcaammiae:r iof ther frageeacid BfaeesO o35 the zeolite is 30

duced wi ) f t %SE V. nor e

er abl ;ﬁ\%cﬁﬁl atjet I‘99(9([; e'|11l(?‘r{lgltgyrr‘w')é's c:)aPCe ezrér enb glal@rrg%%f]f %s nunber of
surface acnd:mdeesmms-trymmmmuels gssEmy gidnes ool py dhameeeestefe
deal um natj o t hus,. | eavi ng es nt| e 35 all.
V0 001 20514 5 A Ebth (B4 Lo B8 10 PEAT F005 That i i b san be
attained Q'Ya\ﬂﬁ{@%iﬁré@wm‘th rd:tahz&ataarﬁs dRarapmud iyt elbef Ol 6frenhoasdar e

t hose, wherein the d aI um nation sel ecti veI ow is clained
to f occurz@telts ot yirat it ST o‘i‘p e cr%sﬁof%tggggf | 5 the

nopgcul ar &i@ﬂ@teﬁx@ﬂp@ e54 afm,deal el aatd M- 5 coedsfsrrierite.
Another preferred class of aluminosilicate zeolite
crystallites include TON-type zeolites. Examples of
TON-type aluminosilicate zeolite crystallites are ZSM-22,
Theta-1 and Nu-10 as described in US-A-5336478, )

25 EP-A~57049 and EP-A-65400. A further preferred class of
aluminosilicate zeolite crystallites are of the MTW-type.
Examples of molecular sieve crystallites having the
MTW-type topology are 2SM-12, Nu-13, TEA-silicate, TPZ-3,
TPZ-12, VS-12 and Theta-3 as for example described in

30 US-A-3832449, EP-A-513118, EP-A-59059 and EP-A-162719. A
next preferred class of aluminosilicate zeolite
crystallites are of the MTT-type. Examples of alumino-
silicate zeolite crystallites having the MTT-type
topology are ZSM-23, SSZ-3Z, I18I-4, KZ-1, EU-1, EU-4 and



,are descrlQﬁﬁ %, A- 9641B49. Preferably deal um nation is pecharseehoby a
process in (e e zeolite is contacted with an aqueous solution of a

fluorosilicate salt wherein the fluoresigli-cate salt is represent@d

the formula: ~A~2/bSi F6 wherein "A" is a netallic or non- netalllc cation
other than g Rgce amplses Qfo @t ons b’ are
alkylannnnlun1bﬁlHéE fkg e%gh?l% ﬁagcrk%é 15 Ba++, Cd++, Cu+, Ca++, Cs+,
Fe+' ~, Co++{JSPhb+4618A26, RB+A- A@@19§r,+EP-‘Br4lO8eﬂr$cﬁ Zmek E BPrief 4R 224 y A is
t he ammoni um cag i on. Z it rhal i th the
quorosiIicatea%%F? Pﬁegﬁrgﬁggnﬁhg?ggtlﬁggétxaggﬁgg'nn%%ggber 100 grans of
the zeolitecomseraaht ThaepHoﬁsbsmM@aMIQ Z@KbéﬂMedmé3antﬁtauntexanple of
t he above des ri bed deal um nati @roce o r ferred to .as the AHS

t r eat ment , ﬁéséflﬁeﬂeFﬁuﬁg R 5f F161 b A3 99 tes are used
which have pgeﬁlaébj gehedollota dealednleat Ichn vtarxe,almjarﬁlztehae to ndey 25

material is preferabl¥ a material which does nqt |ntrodu %gldlt 4nto t he
modi fi ed zebNFEENEFYSFANFENES Shchig Biefdert SratdiqiHItsS %ﬁ

above descrabﬁﬂgmg aekdict ¥ reef hackelsy toXiathel e@vé:sbs irassedially free of
alumnium |t has been found that an increased 30 nechani cal strenght of
the cat al ystNEREPAHafETUSLYBLANAEE Whét Ibr &Fard TR it TP AT sequence

g@eps ThgqekYSbhal EhEeo%hé% afankhe z2e0liitle®s RB IE @ohigh as 100 micron.
Pre erably small crystallites are used in order to achleve an optimum

catal ytic ageiletiyely WOeOAZOSEE MCT/AEPOGHGFFNE D ZENAE QT YCLULD | |
Preferably frystal hbkre%%%' le@f than cﬂo%srﬂrcaﬁ% anfhdor &y afarably snal ler

than 1 mcron are used practical lower linit is suitably 0.1 micron.-
It has beenp@aaﬁdOﬁhéargheSG@@blﬁ@ﬁl@ﬁhﬂbdyhmIWQﬂQH3Q9%§ﬁ%ﬁlﬁﬁé@K#ﬁﬂ as
surface deal ynhoabid,bheabmibe aapecidlily Whe AR LI@HIm . as described
above results In noré active catalyst when conpared to the sanme, but
nonifeal un hAatedpocatabyberelnefor atsife reaca Y15 dﬁr@hﬂsﬁsd?ﬁﬁammg a
crystalllte ng% of between 0.05 and 0.2 um and which 10 have been
subjected to a dealum nation treatnent. The invention is also directed to

t he novel catalyst conpositions havi ng such smal|l size surface

deal um nalL. d zeali.t taII e A qﬁﬁ

their use |ﬁ H§§F8&§$b§ 3n¢e |§ﬁﬁp%%cesses (ﬁﬁﬁi? ﬁ%¥§¥so
conprising are:oup VIIlI or Goup VIB netal of which exanples are nenti oned
above. Suitable processes are catalytic dewaxi ng, hydroi sonerisation and

hydr ocracki ng. A di sadvantage of a catal yst conposition having a | ow
content of netallosilicate crystallites is tha:, the crush 20 strength is

not al ways hi gh enough to suit practical , application. To overconme t his
probl em appli cants have now found a preferred nethod of preparing such
catal ysts having an inproved crush strength as will be describes ~ - bel ow

The nethod is especially suitable when using a low _ 25 acidity refractory
bi nder. This method conprises the steps of (a) preparing an extrudabl e mass
conprising a substantially honbgenous m xture of netallosilicate -
crystallites, water, a source of the low acidity 30 refractory oxi de bi nder
present as a mxture of a powder and a sol,



. (b) extruding the extrudable mass resulting fromstep (a) , (c) drying the
extrudate resulting fromstep (b) and, WO 001 29511 - 13 R A8279~~py
203 (d) cXqRPM%BY the dried extrudate resulting from step (c(ﬁﬁré TRRY Y803
particles obtained by the above procesg have an increased crushing
strength. This is advantageous 5 because such catalysts are typically
applied in a packed bed reactor. Due to the normally high operating
pressure and massflows—in-the—+reactor—st+eng—eatalyst particles are
needed. The description of thecaboye metbolempttaturéher 10 refer to a
silica binder only. It will be understood that the bel ow preferred
conditions w |l __when applicable —also-apply—te—other—possible binders as
here descri bed;gpPreferably the splgca sol3is anyacid silica sol. The acid

silica sol may be any colloidal silica hayiLng pH.15 lower than 7. Wen a
pH val ue i s nmehifohed the pH as ﬁéésared(?ﬁlﬁé?@r ©f 18 Cis neant. An
exanpl e of a Eghhgpie acid silicg-goh isByacots2084Dl (trademark of PQ
Corp, Valley Forge, Pennsylvania) or Utra-Sol 7H (trademark of RESI Tnc,
Newar k). The s33Nte2powder nmay bé-30 comtétéi aFly obtained silica powder,
for exanple Sh&gggg% 22 or 50 (tpademark gfiDegussa AG, Nasilco Utrasi
VN3SP or Hi Sil P (trademark_of PPG Industries). The solid silica
powder particlZ¥Mp22ferably have7a3mean dAdrete! of between 10 ~tm and 200
~.m 25 The s %ﬁ?féOf the acid gihica sqloparticle conprises -OH groups.
It is believe at for obtaining a catalyst particle having an even higher
strength it iszgssehtial that dubPPng the (8% n§)of the conponents in step
(a) some or a f..these groups gre convepkgde -0- groups. This 30 is -
preferably ac%%% %gby addi ng anqéﬁine cgé%guns?in step (a). It has further
been found thatsmhes addi ng an a@i ne conpgddAd “Lfust before performng step
(b) an even nnéﬁ%§£éfnger catalyg{ partiqB%Sis thained. It is believed,

al t hough we do t sh to be bodnd to this F WO 001 29511 PCTI EP99/ 09024
- 0 7 MAY 2003z$hmepoy, that the gtrionger (daffal’gst is obtai ned because not
all of the -OH gro on.the sol _particl rfoace are converted into -0-
groups. Thus S?%% %gérﬁ§léfeferagr? perfgﬁﬁgd §§ first mxing the zeolite
and the acid stticmobdeealitient o aof.iarst haddgeri€ous ni xture and subsequently

SEFLPgtLgergghgf%ﬁggggggﬂaggi;Pﬁpgurst hQ%Q%emﬁgus ", mxture such that the
Mordenite 0.5 (316 °C)
REY 0.4 (316 °C)
Amorphous Silica-Alumina
0.6 (538 °C)
Dealuminized Y (Deal Y)
0.5 (510 °C)
Erionite 38 (316 °C)
Zeolite Beta 0.6-2 (316-399 °C)

The very nature of the Constraint Index and the
recited technique by which it is determined, however,
admit of the possibility that a given zeolite can be
tested under somewhat different conditions and thereby

5 exhibit different Constraint Indices. Constraint Index
seems to vary somewhat with severity of operation

(conversion) and the presence or absence of binders.



. is raised frombelow 7 to a val ue of above 8. It can be easily deternined
by one skilled in the art, by E 10 straightforward experine I at
the opti naYO A¥FERt i n step (a) is for adding the am ne conplg%ﬁgk%og
guideline it is preferred to add the agi ne conpound during the s@doMl WA +
of the time and nore preferably in the last quarter of the tinme required to
m X the 15 conponents in step (a). Mst preferably the amn conpound is
added wi tﬁllﬁ‘%srﬁ'mﬁt&e%e‘f%‘&éa Sf’orsrjrﬁ{g A FYP2L §22% ﬁ"ﬁe&s\?t rudabl e
mass in stRp e Shond bhesehde O fdddlemtedicamsdriindmt ©F detct p REyext ruded
into shapes. 20 One skilled in the art wll know how to achi eve such a f
paste |i keéifisqturie e FernSddidtle W%diTﬁbem%"re'i %G %t R%) the viscosity
can be | ouesad e yatitfc Cont}t de Yoddid 150l cdrayo hee hetmeens 60 and 80
wo. Preferably the . water content of the extrudable nmass as obtained in
25 Step (@CTHbsl i, exchbed BB LR R efaT AR IR SRaRer85thBY wei ght .
To obtain a0 eyen,stFoNoale Gl hslihd trddePred of regd oo ipxg ni se the amount .
of acid silica sol used relative E the anount of silica powder used, while
still achizadhige T80 safdlaiinenttha s ywhfCanst adntudabiecadiss. The ‘

optimal ampunt, of) §idd ca Ay e usgd w14 4 b on ghe,Ligeolite
cont ent, erein at a low zeolite content of the catalyst, nore silica
powder wi |[dhehatoite Teblsed. One ! WO 00/ 29511 skilled ~.n the art can

C osition in,view of The am C QHIQ eral _f a

PCT/ EP99/ Ogoz%h-eriéls-”bg %@b%%&od%m %et etéel%%%g&tig %lpﬁ{r?ila%) t he above

t eachi ng. disl jpreeferzdd Vi tte compoiaid igecor di e RIERZRBN hen 2 Lht RS- K8 nmay be
5 hydrogen .and/ an |, group. havin -6 t . Exanples are .

amoni a, #e}i%&f['o%tﬂﬁi qg{f‘rﬁlnte"fgp?’r it %ﬁﬁs g’rﬁ]enne,f?a)@p%%hggsmmni a, is the nost
pr ef er r ed.adihen taag ¢veu £ o s sl esttoul ek prasfaelyadit ye den adleleuhinmstutcbnan anount

in order tor isethe&)H og t he ngs to al kaline conditigns. 10 Preferred
condi ti onsFEFEEHH AYYHEFST ik %i T 1St - & bt EBDYe 8. The pH
willd be | owefrddwd d#A.the yield of lubricating base oil, an

improved stability of the catalyst and/or an improved

crush strenght of the final catalyst. Dealumination

results in a reduction of the number of alumina moieties

present in the zeolite and hence in a reduction of the
20 mole percentage of alumina.

Dealumination treatment is preferably performed in
that the surface of the zeolite crystallites is
selectively dealuminated. Surface dealumination results
in a reduction of the number of surface acid sites of the

25 zeolite crystallites, whilst not affecting the internal
structure of the zeolite crystallites. The extent of
dealumination of the surface of the crystallites depends
on the severity of the dealumination treatment. Suitably,
the number of surface acid sites of the zeolite is

30 reduced with at least 70%, preferably with at least 80%
and even more preferably with at least 90%. In a most
preferred embodiment the number of surface acid sites 1is
reduced with essentially 100% by the selective
dealumination, thus leaving essentially no surface acid

35 sites at all.



. Step (a) may for exanple be perfornmed at anbient conditions by first mxing
the zeol i t WO W@9%dnal |y the silica powder and acid silica sdICT/ERIBS2Bdent |y
addi ng an 15 ami ne conpound and optionally at the end of step (a] 7aMAY 1003

pl asticising agent. The plasticiser ageht Ts used to G increase the :
viscosity of the mxture in order to obtain an extrudable nmass. Suitable

pl asti ci Isi ng zzigemaﬂmiela‘morﬁmmélb@ fiftx}arim }:%ehr&tﬂkgﬁs g]tru@@ﬁe}ngtlﬁesi
guns, salts, waxes, starch an el lul ose ethers. Some typical cellul ose
et her bi nderd tr @%Wl@eq%%l‘ﬁfef,”%em%w é&%ﬂﬁ%el"l’%%g%b’} the

hydr oxybut ylgdmtdimiliead il dH as8.e JAIAXY dedmidylazeldriimse. 1 Sy axxps opyl

met hyl cel | ul ose, hydroxy ethyl nethylcellul ose, hydroxybutylcellul ose,
hydroxy- _ Z5@thyAsdad il wsle) ey rofactelaiultdse, © ¥kt EaeHoRY

net hyy cel | ulgge A Jii ¢t Wies d.hehaql) Metdy Lol il 1958 209/ 9k ocesses

met hyl cel | ul ose derivatives are especially suited as organic binders in the
practice of aife dfssdmed riveMAdir R4S 4fet MAdE 1alilos el drbRy b opy|

met hyl 30 cel e]ﬂsfeo Ctgntg Jdns af, 1h8se, hejhg Juefesred. f Preferred
sour ces of S’Le% IlHu osemg%e S arr]%II Vet hoceﬁ AAM FAM F240, andgK75M

( Tr ademar ks afntRow eChevii tdalarCa)querhs edlufsicon dih stfdprgpysbycheeper f or med

by well kno . le JJJ ust.r i ' 00/ 29511
"~ PCT/ EP99/ 4%%%91? 89”54 A B0 SaE R §a%§%ne%§f {I%%%?)%%k,

Mc GRAW HI LL tdh# eforavilaval Editions, sixth edition, 1989, p 8-60 to 8-66 and
in Particle Size Enlargenent, Handb(i)gr 2fsg9v\der Technol ogy Vol . 1,

El sevier, 1980, p 112-121. Exanples'o 24B8h B nethods are extrusion

perforned by a sgf8wigxtvarders =2 mlahe i@ Jramdndidars. i Jheaexdsudat es can
have a wi de variety of forns and sizes. Drying step (c). and cal cining step

(d) may be ¥ g urftterhactid@ tihény addincsndn tfcHel ki Pfed in 10 the
art. Step (c), far anpl e take pl ace 4a rature of+at_Least 60
C to about Eh5 g{b a aﬁe}rear@(ty}? "Cicent” o l\%{ﬂy "t tﬁ\F ext ?%ldat elf\?af brKekaan e,
for | east 1, jhouyr . Cal cini Sitep. (), fiar anpl Lay e pLage in
air,2or ot hét® i nert® ga(s,ccuat’ {tgarrpérasur’esFer arigiedr(log IS%br on Zbgrgkc t%QBSO C for

periods of tidqwe rangl nap# oryexaipite, diapaloul dat o abosd SBnbRYLS OF
nore. The invention is also related to a catal yst composition having the

i mproved cr uBAHIRN stTen @9P b omadistdsile Y e Rt e@ WekerFhed above

and its use 20,4, ArOLANVENSi On RIPGERRSS ofhedPredist obbedsedoi Bst he
catal yti c dewaxing process according to the invention % opti onal Ig be
subj ect ed t P Wt gfransHhdha gso FEtREH g The BwWRS | puthabart and

exanpl es of %Jf@ &3 hydy of | i ShinG AR SR AT ASAosedibag for
i nstance, US-A-5139647, WO A-920165/ and WO-A-9201 769. Ceneral ly,
hydr of i ni shidrRpleuHpraslean COMRas id 5@ Mrdredd@® Db P feedhs AEhi s case a feed

conprising t éig;(@.r@d I ulyd catiidyy baseyid.s wW-ifpy1a hydrogenation catal yst
under rel ati%y mld clong:i{tionls 30 in order to saturate at |east part of

the aromatics stWidn mesldte iar e ldéweded isade &Sl [WhiSih thdye eaeal ysts are
those normaldy, ARAldLGd of ddUSRiAaes Wtd dehle (R aopaged catalysts,
and/ or P

such as those nprisi ng supported on an anor phous
siliZ@- al unimatenral ars @referably a material which does not

introduce acidity into the modified zeolite crystallite.
Such a binder material is preferably the above described
low acidity refractory oxide, which is essentially free
of aluminium. It has been found that an increased

30 mechanical strenght of the catalyst extrudate is obtained
when prepared according to this sequence of steps.

The crystallite size of the zeolite may be as high as

100 micron. Preferably small crystallites are used in

order to achieve an optimum catalytic activity.



35 conprising Pt on an alumsna support, being preferred WO 001 29511

PCT/ EP99/0 ~~~I AY 2003 - 17 | r 'options. Hydrofinishing copgiieptsmozs
normal |y iMQ8¥P&bperating tenperatures up to 350 C and preferably7mpy 2003
bet ween 150 and 300 C, operating pressur es_fr%(zrr_l 10 to 200 bar and wei ght
hourly space velocities of fromO0.5 to 5 7.5l g/ 1/ h. The effluent fromthe
catal ytic dewaxing process or r optionally the effluent of a hydrofinishing
treatment appli eresfithsdnuenttystal sepasasedliarothagadfolis CEPRCRNENTEKE a

liquid fraction. Such separat ] r ctignat.ign agberakt gi-ned;BY;
conventi onal m&*tghro":‘df(s:e,ragoﬁl@z1 %;s‘égi;egi E{‘.Efﬂ gt ﬁggghgdgr}gatggmsdphg?i cﬁor réduced
pressure. O thes@verilsinmit at$ osuimdbtyr @dicadcprossdtehaisnbeedi fgundvacuum

flashing and vacuumdistillatjon,.is St ht lied. . pQi nt (s)
of the disti||eﬂ%@%?eﬁﬁﬁeﬁﬂéhlﬁiﬁfg?aP ggﬁggtggkéugﬁ9ﬁh§?lé§§§ %#%dgct
di stillate recovgyethdasdddieudesstednpreperttieas , f espets adiyi shgedHs

application. For lubricating base oi Es, t he cutpai I;Cvm'.ll normal Ly be at
gdg2 dts e

| east 280 C and W33 RRAtml §5 ABDFCEX 8F ScFePHe “Exalt "Edtpsint bei ng

determ ned by t r@a@g)l&d%i W166n PESFPELE eAr @petthieesamaycCbuas neol-ateiallutinated,
viscosity, viscosity 1ndex and pour point. The invention wll now be

illustrated mﬁthcqm@ly%¢|o%f%§egéﬁiﬁiﬁPFP&gSéﬁaﬁﬁﬁeE?eéx&ﬁﬂﬁ&gla25 A

deal uni nated, silica bounde ZSM & eat abyskenl® .06t sdenlour mat ehdZSMith 90
%W\ silica bi nder% was prepared according to. the follow ng pr oc%dur,r«a ZSM 5
(havi ng B0 Si 02/ /12038 heearsvhifetef 50) 2wdS 2T addd W (%8 i ca "biender

(10% by wei ght O%n@giaon 9D%06 Dy s¥Wehghle Rk aSitld ehe3ddvidldesgrallize extrudat es
were dried at 120 C solution of (NH4)2Si F6 (45 m of 0.077 N_solution, -
per gram of compositions having such small size surface dealuminated
zeolite crystallites and low acidity binder materials and
their use in hydrocarbon conversion processes, optionally
15 also comprising a Group VIII or Group VIB metal of which
examples are mentioned above. Suitable processes are
catalytic dewaxing, hydroisomerisation and hydrocracking.
A disadvantage of a catalyst composition having a low
content of metallosilicate crystallites is that the crush
20 strength is not always high enough to suit practical
application. To overcome this problem applicants have now
found a preferred method of preparing such catalysts
having an improved crush strength as will be describecd
below. The method is especially suitable when ﬁsing a low
25 acidity refractory binder. This method comprises the
steps of:

(a) preparing an extrudable mass comprising a sub-
stantially homogenous mixture of metallosilicate
crystallites, water, a source of the low acidity

30 refractory oxide binder present as a mixture of a
powder and a sol,

(b) extruding the extrudable mass resulting from
step (a),

(c) drying the extrudate resulting from step (b) and,



. ZSM5 crystallites) was poured onto the extrudates. The mixture was then

heated at 100 C under reflux for 17 h with gentle stirringM%$9ve p
extrudat e¥ORPH  f r WO 00/ 29511 ~ PCTI EP99I 09024 D 7 '?’dﬁfé'?%&m[m

filtration, the extrudates were washegytw ce with deionised water, dried
for 2 hours at 120 C and then calcined for 2 hours at 980C. The

deal umi ZSM.5_t hus_ obt ai h Si_ 021 A1203 .ol tio 26.0. 5 Th
s obt al Roa BAFFOUAT e 00 OB eGRAF G I S5F HehiBo ol ution of

pl ati num t et ragepe (bydroxi de fol l owed by drying (2 hours at 120 C) and

calcinin 2 hours at 300 C). The catal yst was activated by reduction of
t he pIat?n&nlaﬁﬁéfyﬁth?BFBQEHeFaPQtGPnféo&ﬁﬂrﬁiﬁa@b§vf0PFéﬁféPapéW@ of 350 C

~for 2 houss. idbecsesy! tirgheabalsyseng@mpr iTsad Q.s7 %diantvaicldu,sPt support ed
on_t he deal um nated, silica-bound ZSM5. A _hydrocracked waxy raffinate

havi ng t hRePrBPBr EPER SETRIYEES A eTANPE CP las aFdHtiest d@ ian Palskegr esence of
15 hydr ogeaqwi-£hct be . dpakurinahed nosidai 63 AR ; a
tenperature of 310 % an out| et prngggﬁrlg%o?ﬁ 0 bar, agtl% S@/Jro%tsf?% kg/ |l . hr
and a hydtbgehegasitare ah 2068 KEAK§OrGasesns cerisdnett Pamsrielespar at ed
fromthe g;élhlg&?e@ﬁ vacuum flashing at a cutting tenperature of 20 300 C
The properties of the obtained |ubricating base oil product and the yield
of the catal yThe dewexingierpefi tbat ahpgegmedioid widldl gukkitheTabl e |

CLoPe | sk Y S AE Mahef iAo OO T 00 Ao L o
Co0VI 1214P0e 4701 40Sue pRukefppanp2t9476- FBR 11 ofiery eéged icppiw) < 1Pour poi nt

(S r2ll BPaiEd 3adyey FONLERLCYILLIG,1EBB: hakad8 25 YR 40232 e

PCTI"EP99/ is Kinéematic vicosity nmeasur eg'at 40 C )
VK100 is the RretemabLyvibeositycat s00i€. aExamglde s2 lExanplé . 1Thas repeat ed

except that. the. e o] SML5 S % T roperti.es of the obtained
" lubri ca% ln% Jéjs':gg%i Féﬁrgaéc%aﬁg@t ﬁgg%}éﬁélé)élof@'%tlﬁecaS%(?é’tlglgyfai Ehdevvaxi ng
eXperi nentower ghaen7inWhabl e pH. vElasplie RenBiamelde thewasl mepeat ed except

o e b EL o T H BRGS0 B9 R, Wy ggindsr 10 v o0 2 12
suitable acid silica sol is Nyacol 2034DI (trademark of
PQ Corp, Valley Forge, Pennsylvania) or Ultra-Sol 7H
(trademark of RESI Inc, Newark). The silica powder may be

20 commercially obtained silica powder, for example Sipernat
22 or 50 (ﬁrademark of Degussa AG), Nasilco Ultrasil
VN3SP or HiSil 233 EP (trademark of PPG Industries). The
solid silica powder particles preferably have a mean
diameter of between 10 um and 200 pm.

25 The surface of the acid silica sol particle comprises
-OH groups. It is believed that for obtaining a catalyst
particle having an even higher strength it is essential

that during the mixing of the components in step (a) some

or all of these groups are converted to -0~ groups. This

30 is preferably achieved by adding an amine compound in
step (a). It has further been found that when adding an
amine compound just before performing step (b) an even
more stronger catalyst particle is obtained. It is

believed, although we do not wish to be bound to this



. 10 size of the ZSM 12 crystallites was 1 ~, mand the extrudate was

deal um nat e s in Exanple 1. The properties of the obtained ri i ng
base oi l prh‘ﬁ‘é’PSHnd the yield of the catalytic dewaxing exﬁeér%ﬁ@g%‘;i
given in Table Il. 15 Exanple 2b Exaophg 2a was repeated except t hed 3003
crystal size was between 0.1 and 0.2 um See Table Il for nore results.

Exanpl e 2c f 20 Ex |l e 2b s _repeat ed except, that. no deal um nation E

t r eat ment \ﬁel{‘seolfé’efda‘ir%atpréb%r% rtc?{égpe(?at%ﬂ y.s"gelé 'P}oqae"q?&f TCHMDT® results.
Conpar at i ve,c2xpari nent« e BxeHmy @oupas repeaiad mxoeptl 4 hatr thee agpynt of i
25 ZSM5 crystallites in the catalyst was increased to 60 w% The

resul ti ng catradepdted olmprd s€@” Oy ibpsy. Viughts tRip sigipard gurefe tdiel v
deal um nat ed,

i.lica-bound ZSM .5 .catalyst. Th roperties of ,the obtained
| ubricati né’eﬁafioécmoe? bp’?o%lluﬁzt anhlci“trf?eaty eelzc?o&fletﬁ?ear{gdgtte{ﬁ/tsl‘%l%leﬁdajxjrﬁﬁ 30
expéri ment sarle igitwens i fii Aablleondgenecud MAR ML AHid RBTERRIEDP02a 0 7 MAY
2003 - 20 _Tahle Il _Product characteristics .. .
Exanpl e&aﬂf@é@arﬁﬂ%%ﬁﬁ e%%%%&%.%&b‘fc%?%ﬁ%ﬁst ZSM 5ZSM 57S
M 12ZSM 12 2SMcLideSM\bsh zteirlt site Pz & Wikl . dest) tlirly Zaddh@ tiiEure
AHSr eacti on310 C309 58 2 50 C294
Ct enper a- t &Feﬁ%%%@’@%%’?& EQeAMPAYE Rfk P o - okt 62 BRB( %
Wt ) Pour - 16=16-116, Htlbrrfinad Ny Ond KOG10QE08108IR5 WM Exappl e 3 - Exanple 1
was repeated except that 10 wt % of SSZ-32 was used instead of ZSM5 and

dedlumi nat S A e FH} 1R 3RS AR OB 383 &y ke P eirfidbhi TieRent
hexaf | uor osiy isgale & Wass diSs Ut d RhA2hiHe dRinHERA, W ef. Then, this

sol uti on passes over 45 granms of extrudates at anb:.ent tenperature for 17
hours. Aft&uisieddma ibh ¥ omedrrses fid @dd tHe anitfateyrreendashed with

dei oni sed WR{AMhg diedkdnd W oW @le 150 AR ddieh (al €4 padh forntwo 10
hours at 480 C.gThe | oading of platinumwas as in Exanple 1.
the last quarter of the time required to mix the
15 components in step (a). Most preferably the amine
compound is added within 20 minutes before performing
step (b).
The extrudable mass in step (a) should have a
sufficient viscosity in order to be extruded into shapes.
20 One skilled in the art will know how to achieve such a
paste like mixture. For example by adding water in
step (a) the viscosity can be lowered. The water content
of the sol may be between 60 and 80 wt%. Preferably the
water content of the extrudable mass as obtained in )
| 25 step (a) does not exceed 60%, and preferably is at least
35% by weight.
To obtain an even stronger catalysts it is preferred
to maximise the amount of acid silica sol used relative
the amount of silica powder used, while still achieving a
30 sufficient viscosity of the extrudable mass. The optimal
amount of silica powder to be used will depend on the

zeolite content, wherein at a low zeolite content of the

catalyst, more silica powder will have to be used. One



. \WD 00/ 29511 ~ PCT'/ EP99/ 09024 - 21 - 0 7 MAY 2003 a The properties of the

obt ai ned Iwgrgb{i%&]ng base oil product and the yield of the p@f,@[,y%,dggz%

dewaxi ng ex t are given in Table Il11. Conparative experi men
Conpar ative experiment A was repeated gxcept that 70 wto of SSz- 34 Tw4aY 2003
used. Deal um nation was perforned as follows: 2.68 grans of ammoni um

hexaf | uorosil icate. i | ved in_1562 Loni sed water. .Then, this
sol ution p35%2§98véP §6g5§§?aé§no a%%??u8§¥gggéPea§§FeﬁP %mf& t enperature
for 17 houcsmpAktedosepar atewnofr onet hbosel ueaohinthe extrudates are washed

w th dei oni sed ter, dried for two hours at.150 C and then cal cined for
two hours at 9§3%C?m? & FOHAPRRYot S pPAEF ROAPWSs® aSOPROERANBFECF IS The

properties, gf tggggghg%@e@ommggﬁnh@ma%ﬁ mﬂﬁgb g@ﬁ@f&agn cthe yield of

the catalytic XI'ng experinment are given In I able 11l Exanpl e
3Cohpar at | igdErgeni aedt oBoper al kny tenper heuisgdll76C8685bCYI eltdmso

wt) 85. 779. 2Vk40Q.(¢cSt ) 24, 27.39VKk1 cS 6 Gas _nma 0 _W.)2.67. 5Pour
R VT T St e Lh e St P S IR R i
froma 20 bfdwbérackesonazy rtaftheameshaprafethedpr Dperaiméseas |isted in

Table 1V. The roper ioe of Lhe og ai Qed g 00/%95 1_~ ~ PCT/EP99/ 09024 2
2" 0 7 Maro3BBeRRuBPPELET RS EEEEELT I PR BHUEE aRSERE §TePBOSH Tt
catal ytic dedaxi ng expeei oratpArefgtuenmansTabl elXalbnéOcdhd2@ions.

10 Preferred conditions are a pH of the mixture obtained in
step (a) of above 8. The pH will be lower than 14.

Step (a) may for example be performed at ambient
conditions by first mixing the zeolite, optionally the
silica powder and acid silica sol, subsequently adding an

15 amine compound and optionally at the end of step (a) a
plasticising agent. The plasticiser agent is used to
increase the viscosity of the mixture in order to obtain
an extrudable mass. Suitable plasticising agents are for
example dextrose, gelatine, glucose, glues, gums, salts,

20 waxes, starch and cellulose ethers. Some typical
cellulose ether binders are methylcellulose, ethylhydroxy
ethylcellulose, hydroxybutyl methylcellulose, hydroxy-
methylcellulose, hydroxypropyl methylcellulose,hydroxy-
ethyl methylcellulose, hydroxybutylcellulose, hydroxy-

25 ethylcellulose, hydroxypropylcellulose, sodium carboxy
methylcellulose, and mixtures thereof. Methylcellulose
and/or methylcellulose derivatives are especially suited
as organic binders in the practice of the present
invention with methylcellulose, hydroxypropyl methyl-

30 cellulose, or combinations of these being preferred.
Preferred sources of cellulose ethers are Methocel A4M,
F4M, F240, and K75M (Trademarks of Dow Chemical Co).

The extrusion in step (b) may be performed by well

known processes as for example illustrated in Perry's



. Table IV Properties of hydrocracked waxy raffinate Density 70/4 0.8416

Boi | i ng poM$00498klr i bution ( o wt" ) Vk80 (cSt)19. 601 BP-440 CROVERTHP024
(cSt)8.709490-469 C30Vk120 (cSt)6.0214?§- 518 C40Sul phur ( ppmw) 955187 RAP 2003
C20Ni trogen (ppmw) 1. 1Pour point (C) +41rBP (C) 366Wax cont ent (%M ) 30FBP .
(C) 587 Exanple 5 Exanple 4 was repeated wherein a catal yst was used

cont ai ni ng CheMitcBhlo £ rpaAN a8 Qak altr @AW EILE| feserNetdeakdmi nati on

treatment was apRld ed; xthe N ffiope 1280l i e srystall pleg Wepe;prepared as

descri bed below.” The properties of the obtained |ubricating base oil
product andatrité otieelSd z6f Rrhle nggmeing,i dlatediexd hgoéxpervdaentegheogbgen in

Tabl e V. Preparati f .t.~e t v |14 X i xtures A and B
wer e preparR]g) ] (lj%{lls(%ryl&r'A 1&(%8& %bgﬁllg T(?%B %’t‘%ﬁ”}%%ﬁ?? %ﬁéo, 13.65 ¢
KOH5(85 wt m#ichodislbhrg RxEH Y BE®nMperd)greal 132. 4 gcie®- dkamudelexane in 325
g dem nerali,sed water was .prepared.in a polyethylene (PE) contalner.

Sol uti on B.plfgﬁ FrLGE8k eﬁ?rﬂ?%(rﬁ Cahﬁ“eemaer tprolfalﬁﬁ%n‘f?%nléaﬁ Oagwagﬁi ner al i sed
wat er wer e visiriedyi o fa fllEneoniral sdrzesSol uti on B was added to solution A
while stirring_and 0.3 q oféSMﬁ seeds were addeﬁ. After the addition of
the seed cryst &FY*SE SRy Vs 386htd M 96°Hi Adt eB2YTRE resul ti ng
synt hesi s gelrfeamel agei@ r rcohdl diidne wefl WO 2051dne PEILERG9£4Q9024 - O
7 MAY 2003 teflon-lined stirred autocl ave. The no| ar conposition of the

thdd prepaté@ $§ithése® niStur®mngsa Sty takeorlacezagrzar | 10.67 K20

1.0 Rb20+em3R8Q 2@ 0¥ Wi qhRt= cb 6-diwdi Nobexapso ach FRe autegkave was
closed and the stirrer was adjusted to 600 rpm The sgnt hesis mixture was
heat ed fromESdMmicdtpdratiive e B3¢ x@dR i nteHhwShdtPse, Thers¢ht hesis . ..

m xture wag ckept 1ahdult.s daqraq@ﬁ?ltgugsecbefgpr(cﬁo, hpyiF sexﬁgggé,smgyhggké, the

zeolite crystals were isolated 1 y filtration and washed with

deni ner al i 3@ CRatidr 21XRD A ALt Wfdie Bdhat2 | heepPoaatirfas rargénfent

crystal |'i ng TENwiot heut camys potehers of yadial dd f1e, £opt Ao Pﬁﬂbingbefewi ty was
very high; no ZSM5 and/or _ cristoballite inpurities weife detected. 15
Conpar at | veXampdei nErenC o qmiadpte® 2Rt rehdareds ex€ePpPrehat now a

catal yst was usgd whiehoies DICRALRA Dy A 1480, Wed Bagpsextrudate ,
containing 60 wa TAN type zeolite and 40 wa S|?|ca %I hder. The properties

of the obt @iomedsiiFsonc MEmgdbade impyrpied prodsieinandtrhaagyhekd of the
catalytic QEW%&E%%lé %@p%ﬂénﬂgtﬁyaaég\&gkéfﬁﬂéglgbg%eiagdaitsV€§90|295ll
20 in hydroconversion processes.
The product obtained in the catalytic dewaxing
process according to the inﬁention may optionally be
subjected to a hydrofinishing step. Hydrofinishing is
known in the art and examples of suitable hydrofinishing
25 steps are disclosed in, for instance, US-A-5139647,
WO-A-9201657 and WO-A-9201769. Generally, hydrcfinishing
comprises contacting a hydrocarbon feed, in this case a
feed comprising the dewaxed lubricating base oil, with a
hydrogenation catalyst under relatively mild conditions
30 in order to saturate at least part of the aromatics still
present in the dewaxed base oil. Suitable catalysts are
those normally applied for this purpose with noble metal-
based catalysts, such as those comprising Pt and/or Pd
supported on an amorphous silica-alumina carrier or

35 comprising Pt on an alumina support, being preferred



. Tabl e V PCT/ EP99/ 009~2MAY ZOD3 - 29 - ° Exanpl e 4Exanp

5Conpar at {NY)o}ﬁ’)&Pﬁrl ment Cextrudat e30 wt % ZSM 510 wt % TO\I60 vgf{ovﬁ‘l'wéébf%%

silica90 icad0 wto silicanetal 0.7 wt% Pt0.7 wo PtO 0083
i nfinal catal yst operating313340316t enpgrature(oC)0i 1 yi el d869088(w ~) gas
make5. 73. 75. 8(cwt ) VI 909794Pour poi nt-9-9-9(C) The follow ng exanples w |l

illustrat Rr epar nof catal st havi n w al um nosilicate .
zeolite c%ﬁit SN %dnd VS hlfsrf"ﬁ ncgorb Feryth.n c&r%gf%t}@%%e” ment D5 On
a dry basioper6® iwel g‘lﬁmgmratmﬁs 25Vt (XBYV8U4ms béséngsl § rom Zeol yst

I nt er nati gnal I |nt| tely, adm xed with 15 wei ht arts_of anorphous

pr eci pi tag&%"’)& c@ %S p(gr FRESY HY ST Petflissa) and with
25 wei ght 2;@@ruoerofan@mwtlcgaitl Qislatl sidgade 1k (MNaEDs 2&54@}0@80 opt@l ned from
PQ_Cor poration); a-hompgenous nmix was obtained by nulling. The total

moiSst ure ot &4 1 the mix was adjusted to 55 wei ght per cent with _
dei oni zed wat @he o Y 2Flon th@%af@%ﬁp@%&%@ﬁn% %\@e 52003 5 m nutes
ocel s

before extruding the m xture a plasticiser ent ource
(cont ai ni RGLAODAMLY rFéreh Gddi)ueia adddiy d%P § el et R RLMAES in a ratio

of 'J100 gbyp NEE'&O%%lbs%%eQﬁlryellag'své?patl%ﬁJ@ ZBobi] e Qéé/oﬁ’@sfrag& o M Xture

was extruded to yield cylindér extrudates with a di ameter The
ext r udat e§n\ﬂeﬁel§lﬁb‘§é’q MAGEL QY i Gl SR G TN typi Eed¢yiondfoles in air

ang then eahcaoeeqtetal%%% by Yok dMilUlcha TN f s Pl @&mﬁc 45y n Strength

was neasured by 10 determining the force in N cmat e cylinder
ext r udat e dWwas iddashem bléldﬁe’erﬁﬁwmlwq edr freduggctrse s Jiee c\dF nder

ext'rudat e W@%epoﬁ'lts' qﬁ%ﬁ%t’} 8 es e@@ééﬁéc%%le§§'ﬁpe:‘ hﬁgci‘p 1 l'indrical .

axi s was paraIIeI |s pro re was repeated 40 tinmes and
t he 15 aveepgganf cfrl@ehamgvmrxm wrawsin il staisl obsiervedi svaso s hesuiesabb iy ng Fl at

Plate Cru (FP n this e of 60 cm was
measur ed. éggﬂeﬁ ut‘?lo%%gr?ploep&srﬁeo %b%%rg 1%:é\?e ?‘2 D was

r épeat ed esdepe Islealecttteei ZSMI"B watt erstchwasr St odmttnellsaﬁe ca powder

cont ent vvg&%%er % |d SIC{ ;Pgraqéseolltlcon}\f C\(l)\% e‘?ﬁwasa%eo FPCS of 86

N cm was mBasured a resu over ared to
Conpar atl \aepExpertumnt ED ronexbadiid at i3ty dxgoeetoial 4 oviete FRGSboifhte wiglslul t i ng

b sher SPRshidy B Tode ot son koA n e RS
for com*ren4©n0aI°Cameh|eC@txamt Al tyrad dLrer wem@mtemwmwm i s desirable.
90,710, BENLSRY e R L BADLe, 6 e repealpd proept | nstead of
HS-30 was visedsithe I%Il&tcd%llatye iGrdeshiary Ssengidimms 84 N cm WO 00l 29511
PCT/EP99/099%4 &nventlon wﬂ%ﬁYnow:%e illustrated with the
following non-limiting examples.
Example 1
25 A dealuminated, silica bound ZSM-5 catalyst (10 %wt
dealuminated ZSM-3, 90 %wt silica binder) was prepared
according to the following procedure. ZSM-5 (having a

Si02/A1703 molar ratio of 50) was extruded with a silica
binder (10% by weight of ZSM-5, 90% by weight of silica

30 binder). The extrudates were dried at 120 °C. A solution
of (NH4)2S5iFg (45 ml of 0.077 N solution per gram of

Z8M-5 crystallites) was poured onto the extrudates. The
mixture was then heated at 100 °C under reflux for 17 h

with gentle stirring above the extrudates. After




. Exanpl e 8 Exanpl e 6 was repeated except that, after m xing the ZSM5,
silica powd¥P 08A%¥l1kcid col |l oidal silica, anmonia was added. REHERPHOME4 a
2.5 wt~ aqueous solution was 5 added __ia a ratio of 1/12 ammoni a so0JtMAYr003
relative to the zeolite dry mass. The e85ulti ng pH was 8.8. After adding

t he ammoni a the m xi ng was continued for 35 m nutes before extruding. The
Flat Pl at e IGrlista st riengt Bxheedanes \wers Seshafisbwiapl eivh. 10 Exanple 9
Exanpl e 8 L drePead ep t i s, ad af.t 3 inutes after
mi Xi ng the\%ﬁﬁ, S| ??%ﬁé%bm%éﬁgﬂn%@% SupRoaBoreY, fLghad alh L S ng the
ammoni a t heakisdnrA weer conherbieda of 8ATC i Plue edebbhimipabatir B8MAG. The 15

Flat Pl ate i - e .

Experi - ZSMth"ﬁSi%B;% |éc<§2%%§i %ﬁ%&%ﬁ%ﬁ%oﬁ%é%%%%r of _
usedadded(N cmyfientdids oB£aMd Sed St i Bt &0} 59! GRFPe o RB0dF2RacH dgg60EXanpl e
6303535aci dno86Exanpl e 7303535basi cno80Exanpl e

8303535aci &BERM iR esbeddr 2xR Fak Shyh B@pr el B80REd5esi d2 0f78hPratesbef

or eext ru-sigdn qr MRAPO(29%ddrs FCTFPIY 0UR4 Satc2n?ng P2 7n MY 2003 Exanple
10 The catalysts prgpared in Exanple 9 was used in a %at al ytrc dewaxi ng

process as 3dsci§bed i Baadhyes MeTRcriesited by yeetdthon sbl ebeivity

were the s @%dryaﬁféﬂ;{& E;W&{g&gg{gté hat i@gupe@gi %gdat enperature to

achi eve the sane re lon in pou nt was a hi gher. Exanple 11
A wlx cont &iemney Ftepdstot k3 bt & rer By o schBrdropseht pnocessaipktowed by

a mld hydr gﬁ;]:v- ' viing, g r ' | | St in Table VII was

cont act ed Vc\:A%t éesfz%%a .y—};g? %%%%%%g%g%ﬁﬁ?%egﬁuﬁgﬁat ed ZSM5 70 ws f
r silica asgad.umnimatqd.atsihiiea ThmurchrdiderS WAs prepared according to .
Exanmpl e 9 and th ' | Q erf.ornmed according to. Exanple 1.
Cont act i ng t 00k g']ja?ézteoaélrnal%éeoeg?% en%e%%aﬁ%/edr%ag‘élnn%tt S {RIPRFALLTR of 206
C, an outl ets priessad elrofT@BOldal ,was WS aoft dd i kgt he hr @sehae hyflr ogen gas

rate of 75 I f eed. seous .conponent s e separated fromthe effluent
bytl\glacuum Iygs’fjﬁ)l § AP %ﬁiéjnegalt%%aeﬁ{rr egl\ﬁl%%?@néfhgs%?gperti es of the
f obt ai ned clattlarliycsat iatg dasempédatproduct Fra tde an ebek Dit fpideseas al ytic
dewaxi ng exper,i

701 40, 784 RGET 1 Faitgd (O VkI0 (B L2 B OPURRAT 159 AR50
vol s466FBP&EL 70 OMN 1M g2.9 Solals fuly BRI were separated from the
effluent by vacuum flashing at a cutting temperature of
20 300 °C. The properties of the obtained lubricating base
oil product and the yield of the catalytic dewaxing

experiment are given in Table II.

Table I Properties of hydrocracked waxy raffinate

Density 70/4 0.817 Boiling point distribution
(% wt)

Vk40 (cSt) 21.8 | IBP-380 °C 10
Vk1l00 (ecSt) 4.51 380-420 °C 40

VI - 121 420-470 °C 40
Sulphur (ppmw) 2.9 470-FBP °C 10
Nitrogen {(ppmw) <1

Pour point (°C) +27 IBP (°C) 334

Wax content ($wt) 16.7 FBP (°C) 538




., 0 ~ May zoo3 - 28 Table VIII Exanple 1loperating tenperature296 CYield (s

Wt ) 45VKk40 ' fa$bg81162Vk100 (cSt)9.75Gas nake (~ wt) 12Pour poiPG/EPEPO%BY 151
Exanpl e 12 A wax contai ni ng feedst oc_k,I%ei_ ng the heavy product of j§ MAY 2003
hydr ocr acki ng process (hydrowax) which primary products are mddle :
distillates, having the properties as listed in Tableg | X was contacted with
a cat al yst V< Cused Kimededrisl & iEDSiLE vt Reasesndé ¢ nydr dgerP St 5

tenperature,of 330 : t; syhg ofc 40 bar, a WHSV of 1 kg/l.hr and
a hydr ogeneéé1 skrla & otflacgo‘g'ljs}éf/%l(l&% g%d. &seous conponents were separated

fromthe effluent by vacuumflashing at a cutting tenperature of 390 C. The

properties _of tge gf)t ai ned lubricating base oil product and the yield of
the cataly i ng experinment are given in Table X. Table | X Density

70/ 40. 821Boi | i mxanaiige I Gak LR eprSt) £xTeGItBR2GZPEIE muintte(tC)oH3650

vol 0417FBP587 WO 00/ 29511 Table X - 29 EXx le %%ﬂ%%f t|{ng

t enper at ur €830 &1afF (°S Wi?) 478 PLARSAG 1SS 58 MavieT r?ec t)7.70Gas nake
(0 wt) 1. 1Poufi BQidtt i {2V H5 REHERRI/00Hh D yi MY 200h&Exanpl e 13 A
feedst ock having the properties of a finished base .il as, |isted in Table

XI Vs contGRadd i ey aand PSR ftd 357 Bt ¢ 1 49 S h%f bresence of

hydrogen atg.atempeyature of 340 C, an outlet pressure of 40 bar, a WHSV of
1 kg/l.hr a‘%ﬁbgen gas rate of 500 N1/kq feed._ Th roperties of the
obt ai ned | ubri GHATMREDas Ve | L IRGRFE %chetqmtelad Coaft"ieﬁﬁgs%a”faaﬁ‘ ytic

dewaxi ng expard net s 8t €egi yend Nechabd e 24d .bifatde X0 Derrsi 25M4596 Vk100
(cSt) Pour point (C) 0.826 Boiling range (O 57 134 |51P 353 -19 PO volt 451
FBP 61' 7 pAWGEM 2054 12 -poimepy oy oo of 0.7 wt%. The crysta ]

10 size of the ZSM-12 crystallites was 1 pm and the

extrudate was dealuminated as in Example 1. The
properties of the obtained lubricating base oil product
and the yield of the catalytic dewaxing exXperiment are
given in Table II.
15 Example 2b
Example 2a was repeated except that the crystal size

was between 0.1 and 0.2 pm. See Table II for more
results.

Example 2c¢

20 Example 2b was repeated except that no dealumination
treatment was used to prepare the catalyst. See Table II
for more results.

Comparative experiment A

Example 1 was repeated except that the amount of
25 7SM-5 crystallites in the catalyst was increased to
60 wt%. The resulting catalyst comprised 0.7% by weight
Pt supported on the dealuminated, silica-bound ZSM-5
catalyst. The properties of the obtained lubricating base
0il product and the yield of the catalytic dewaxing

30 experiment are given in Table II.



.- 30 - ~ 7 MY 2003 Table Xi| Exanpi e 13operating tenperature340Yield (%

W) 74.
(C)-36VI 1

3Vk

gkgo%&g&s?;

25. 9BVKk100 (cSt)5.214Gas nake (% w ) 17. 1Pour
'MAY 2003 -31 CLAIMS 1. Process for the catPdTyER9%
of a hydrocarbon feed conprising waxy,fgolLecul es by contacting the

oi nt

A e

hydr ocarbon feed under catal ytic dewaxing conditions with a catal yst
conposition conprising netallosilicate 5 crystallites having a Constraint

| ndex of between 2 and 12,

a low acidity refractory oxide binder,

whi ch

bi nder isTasdentiral |y freerebiuaktughairamtand s& jfwglr ogenati on conponent,

wher ei ht ratio of the netallaosilicate crystallites and the binder
i's befween 5: 95 RridteItPLs| d5amml & hé*ampd &of EERBDAS] BKRBSIE| Camp.
crystallites arej between D.02 -xand 0.2 2. Prggess aqﬁgrd Rg %9 claiml,
wherejn the weight ratio pf the netallosilijcate crystalliteg 8Rd"t he bi nder
is befween 10:90f and 30: 70. 15 3. |Process according|to any phe of c|ains
1-2, pHErEiyCtierbbages s SEsa TSP rpre sy Eneeer gt e—paysone—Df
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or copbi nations jof these jatonms. 29 5. Procegss according_to claim4,{ wherein
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ture B
Yield 80 78 91 91 82.4 75.6
(% wt)
Gas make 4.3 5.5 2.9 3.6 3.6 7.6
(% wt)
Pour -16 -16 -16 -16 -16 -16
point
(°C)
VI 105 104 108 108 105 101
Example 3 .
Example 1 was repeated except that 10 wt% of $352-32
was used instead of ZSM-5 and dealumination was performed
as follows: 0.353 grams of ammonium hexafluorosilicate
5 was dissolved in 1420 ml deionised water. Then, this
solution passes over 45 grams of extrudates at ambient
temperature for 17 hours. After separation from the
solution, the extudates are washed with deionised water,
dried for two hours at 150 °C and then calcined for two
10 hours at 480 °C. The loading of platinum was as in

Example
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. 7. Process according to any one of claims 5-6, wherein the aluninosilicate
zeolite cr Y ¥3%tles have been 5 subjected to a deal umi nati oRCTVERR{A®AL . 8.
Process according to claim7, wherein phe_deal uninated al um nosili §atMAY 2003
zeolite crystallites are obtai ned by cont actl ng the alumnosilicate zeolite
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Table III
Example 3 Comparative
Experiment B
operating 317 °C 305 °C
temperature
Yield (% wt) 85.7 79.2
VK40 (cSt) 24.57 27. 34
{Vk1l00 (ecSt) 4.68 4.93
Gas make (% wt) 2.6 7.5
Pour point (°C) -25 -24
VI 108 104
Example 4

Example 2 was repeated at 313 °C starting from a
20 hydrocracked waxy raffinate having the properties as

listed in Table IV. The properties of the obtained
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10 experiment are given in Table V.
Preparation of the TON type crystallites:
Two mixtures A and B were prepared. Solution A: A
solution of 6.66 g A12(304)3.18H20, 13.65 g KOH
(85 wt.%), 4.11 g RbOH (50 wt.%), and 32.4 g 1,6-diamino-
15 hexane in 325 g demineralised water was prepared in a
polyethylene (PE) container. Solution B: 150 g Ludox
AS-40 (Trademark of DuPont)and 240 g demineralised water
were mixed in a PE container.
Solution B was added to solution A while stirring and
20 0.3 g of ZSM-22 seeds were added. After the addition of
the seed crystals stirring was continued for 10 minutes.

The resulting synthesis gel was placed in a 1 litre
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After synthesis, the zeolite crystals were isolated
10 by filtration and washed with demineralised water. XRD
analysis showed that the product was excellent
crystalline TON without any other crystalline . . e
contaminant. The purity was very high; no 2SM-5 and/or
cristoballite impurities were detected. ‘

15 Comparative experiment C

Example 5 was repeated except that now a catalyst was
used which was prepared by starting with an extrudate
containing 60 wt% TON type zeolite and 40 wt% silica
binder. The properties of the obtained lubricating base

20 oil product and the yield of the catalytic dewaxing

experiment are given in Table V.
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10@9§T()- It &8& §%g%1ve Experiment D was repeated except that the
ZSM-5 content was 30 wt%, the silica powder content was
35 wt% and the acid silica sol content was 35 wt%. A FPCS
of 86 N/cm was measured. As a result of the lower 2SM-5
content as compared to Comparative Experiment D one would
25 expect a lowexr FPCS. The.resulting higher FPCS is am
result of the higher content of acid silica sol as
compared to Comparative Experiment D. The FPCS is however
not high enough for commercial application. A value of
higher than 100 N/cm is desirable. See also Table VI.
30 Example 7 _
Example 6 was repeated except instead of acid silica
sol the same amount of basic colloidal silica of the type
Ludox HS-30 was used. The Flat Plate Crushing Strength

was 80 N/cm.
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Example 6 was repeated except that, after mixing the
ZSM-5, silica powder and acid colloidal silica, ammonia
was added. Ammonia as a 2.5 wt% aqueous solution was
5 added in a ratio of 1/12 ammonia solution relative to the
zeolite dry mass. The resulting pH was 8.8. After adding
the ammonia the mixing was continued for 35 minutes
before extruding. The Flat Plate Crushing Strength was
122 N/cm. See also Table VI.
10 Example 9
Example 8 was repeated except that ammonia was added
after 35 minutes after mixing the ZSM-5, silica powder
and acid colloidal silica. After adding the ammonia the
mixing was continued for 10 minutes before extruding. The
15 Flat Plate Crushing Strength was 178 N/cm.
Table VI
Experi- ZSM-5 [ Silica|8ilica |acidity | ammonia | FPCS
ment con- powder | sol of used | added (N/cm)
tent (WE%) (wt%) silica
(wts) sol
Comp. D 60 15 25 acid no 60
Example 30 35 35 acid no 86
Example 30 35 35 basic no 80 .
Example 30 35 35 acid 35 122
minutes
before
extru-
sion
Example 30 35 35 acid 10 178
minutes
before
extru-
sion
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Example 11
operating 296 °C
temperature
Yield (% wt) 45
Vk40 (cSt) 58.62
Vk100 (cSt) 9.75
Gas make (% wt) 12
Pour point (°C) -30
Vi 151 .
Example 12 )

A wax containing feedstock, being the heavy product
of a hydrocracking process (hydrowax) which primary
products are middle distillates, having the properties as
listed in Table IX was contacted with a catalyst as used
in Example 11 in the presence of hydrogen at a
temperature of 330 °C, an outlet pressure of 40 bar, a
WHSV of 1 kg/l.hr and a hydrogen gas rate of 500 Nl/kg
feed. Gaseous components were separated from the effluent
by vacuum flashing at a cutting temperature of 390 °C.
The properties of the obtained lubricating base oil o
product and the yield of the catalytic dewaxing

experiment are given in Table X.

Table IX .

Density 70/4 0.821 Boiling range (°C)

Vk1l00 (cSt) 4.166 IBP 202

Pour point (°C) | +36 50 vols% 417
FBP 587
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Example 13 -

A feedstock having the properties of a finiéhed base
0il as listed in Table XI was contacted with a catalyst
as used in Example 11 in the presence of hydrogen at a
temperature of 340 °C, an outlet pressure of 40 bar, a
WHSV of 1 kg/l.hr and a hydrogen gas rate of 500 Nl/kg
feed. The properties of the obtained lubricating base oil
product and the yield of the catalytic dewaxing

experiment are given in Table XII.

Table XI

Density 15/4 0.826 . | Boiling range (°C)

Vk1l00 (cSt) 5.134 IBP 353

Pour point (°C) |-19 50 vol% 451
FBP 617




© #~bFr Q01 $#10#1098( & ()-#109B( & () - #1098( & ()-#1098( & ()-#109B(& ()-)?c °
#vV: r Q1 $ABIBRRIL) - #109B( & () - #109B( & () - #109B( & () - #1098 ( ECTYEPPIRI024 #
~bFr QU1 $#10#109%B( & ()-#109B(& () - #1QUBL& () - #1098( & () - #109B( & () @g{ 200
~bFr QU1 $#10#109B( &' () - #1098( & ()-#1098(& () - #1098( & ()-#1098( & ()-)7¢C .

# ) VV 1 1098( & () - #109B( & ()-#1098( & () - #109B( &' ()-#1098( & ()-)?c °
#) *ousmme ez

$#10#1098( & () - ZL09B( & () - FIOVB L& oF 1078 & () - #109%8( & ()-)?c °
#45>BFIJKvV]r QU1 $#1098( & () - #1098( & () - #10pB( & () -#1098( & ()-#109B(& ()-) ?c
' #KLRSTUV4bFr Q01

$#10#10%(&5WW & ()-#1098(& ()-)2¢c °
#WZ] * cdvV]r Q01 S#L0B(& () - #10%8( & O - #10pB( & () - #1098( & () - #109B( & () -) 2C

 #depsvyzyVepggrature

$#10%(&'(—§?@WW' () - #1098( & ()-)?c ° #z{~bFr Q01
$4#10#1098( & (L - #1008('&" () - #108( & 3(?'-%10%&(&'()-#10%3(&'()-)% U#1 yX7r Q01
$ Sl 9% 109BRVERO SCBELOYE ()- (1S BE0WE (OF S| % 109& () - #1098(& ()-)?c ° #;
*vU4l |, O#F ' #R1096. 8 (y-. S3SMIOY) & ()- S109% & () - 10#010#10#

Sl 9% 10%+& %-%F?:\}&?P v @L0%°&2EF- 2S | @109R& ()-2S  @L0%& ()-2S

S @109%& [Fag mERIUTRILE (-2 X @LopsoT& () -2vUB1 1) 10% & ()-
E3940% & (h=£f10x'10x'10x'S 6 W & ()-2 S @10%& ()-2

C@10%' & [Fops| povnsl (FCSamlpY) & (P63 S )10 ()- ; )10%#[ & ()- S
S') 109 () Tt THOFSSR(—< Jipih—st) - 7visL |

81090 & ()Ll 10% & ()-& 1090 & ()-&F169%9 & (|)- 87109 & ()- & 109 & () - vk vU3&l 1
0% & ()-& 10N & ()-& 10% & () -& 10A & ()-5W | $! & 10% & () - ;

i MvU3& 10% & ()- & 10% & () - 5V

1$1 & 10% & ()-& 109 & ()- & 10% & () - $+, - . glvU35W , -
1$!-& 109 & ()-& 10% & ()-& 109 & ()-& 10% & ()- & 10% & () - ./ 678<=>| P435&! 1
0% & ()-& 10% & ()-& 109% & ()-& 10% & ()-& 10% & ()-& 10% & () - & 10% & () - >
2GIMPU J* 48 10% & ()-& 109 & ()- & 10% & ()-& 10% & () - & 10% & () - 5\W0

I $TUX[\ il mv 48 10% & () - & 10% & () - & 10% & () - 5\

1 $! & 10% & ()- & 10% & () -1 otwz{|-4& 10% & () - 5W

1$! & 10% & ()-& 109 & ()-& 10% & ()- & 10% & () - _24& 10% & 10% & () - & 10% &
()-& 109 & ()-& 10% & ()-& 10% & ()-& 10% & ()-nN. 48 10% & ()- & 10% & () - &
10% & ()-& 10% & ()- & 10% & () - 5\W

| $! MBA& 10% & ()-& 10% & () - & 10% & () - 5V

1$1)& 109 & ()-& 10% & ()-V: 4& 10% & () - 5\

1$1& 109 & ()-& 109 & ()-& 10% & ()-& 10% & ()-pT4& 10% & ()-& 109 & ()-& 1
0% & ()-& 109 & ()-& 109 & ()-& 10% & ()- & 10% & () -vZ>4&! 10% & () - & 10% &
()-& 109% & ()-& 10% & ()- & 10% & () - 5W

| $1 qUO4&I 10% & () - (& 10% & () - (& 10% & () - (5WW

| $1 & 10% & ()-& 10% & () - V64& 10% & () - 5\




A& 10N & ()-& 109 & ()-& 109 & ()-& 109 & () -

¢ 2481 1090 & ()-& 10% & ()-& 109 & ()-& 10% & ()-& 109 & () - & 10"/%%'MRY-N[%>4&!
10%&() 10N & ()-& 10N & ()-& 10N & ()-& 109 & ()-5W | $!

I #$5qUI4&! 109 & () - (& 10% & ()- (& 10% & 33=(5W

|$!' & 109 & ()-& 1099 & () -$%&. / 01V: 4& 109% & () - 5W)

|$! & 10N & ()-& 10N & ()-&@ 10N & ()-& 109% & ()-12345<=pT4& 109 & ()- & 10% &
"O)-&E10NE& ()-&10NE& ()-& 10NN & ()-& 109 & ()-& 109 & () - =>?@\BCvZ>4& 10%
)&'()-&!10%&%%&'()-&!10%&'()-&!10%&'()-5V‘D

| $! CHl JKLMNr e . 0)-10)010) & 109 & () - (5W

| $! & 109 & ()-& 109 & () - Nk{ Z8K! LLM10%.L& ()- @ %40% $& () -

Y10 & ()-y!'Py)10YBB& ()-y y)10%)& ()-y P y)10%% ()-ySM [ : K!
LLNTlO%PI)P&'()-@?@@LLNTlOW@I)_&T()-@?@&LN¢10@ZI)Z& ()-@LLM10%#LE& () - @
TALLM10% ) &' () - @1bsAEL 0BB# LS04 ) cd®EIJtic dewaxin a hydrocarbon
LLC*}$10% ) & () - +%C*} $10% ) & () - +C*}$10% ) & () - +C* %3510%)&() +C*} $10% ) & (
Y-+ " (10%) &.% ed comprising waxy moleculées by contacting the

G B ss(1EMRR TR AR Yoids e VRIS doi g s e ona )
f‘o%)”ﬁgﬁéﬁfﬁl ) T ST008) 8 () t) 2] B SBEFCSRL | 20AER ().
&10% 7 ()| %%ﬁ%s Tt {1619 1TSS TR RS o5 A LSRBE Bnd

-\ 10%@E&@E ()rz,log/@és@a&iditl@ UHEEFeAdry \HOUEEF dIr,\ l&é@&@r@eﬂ[’*l
L\ 10%aE&@ () - \ 10%3EEL@E () - \10%@&@ ()- \ 10%aE&@R () \ 109%aE&@& () - sW'1
L\ 10%aE&@& ()13 1@@@1@9%1)31 fner@Rk@t yinitmy@nsiae hivd r\om@a@x ()- ywsl

' Sotoome () - SBOIRE () AIRboNE (S T (52 e o - -
&'$10@6|&_() -gilddate crystallltes and the binder is between 5:95 and
Haom B0l 000 13- AROIRAE (92 €O 0 S L LTI O SR S e 04 0% €010
W& () - S5#3>~. & W98wden 0 &DZLQQM& dJ)2 ur&010%& () - 5. &0109%& () -5

%812t T</ 10% aT1096& ()-aT1l0%& ()- MOYBE ()- f10%E ()-
, 1096& () - 100/%2-<HL3\J1%?§§3%/5‘1C€F°$@6%82C()C-Jé'FI‘O%&W(“)eIeln the weight

TI0EE () B SRBEs e LR O o o0 BT (-
is between 10:90 and 30:70
15 3. Process according to any one of claims 1-2, wherein
the binder is silica.
4. Process according to any one of claims 1-3, wherein
the metallosilicate crystallites have a crystalline
. microporous structure and are defined as being built up

20 of three-dimensional frameworks of tetrahedral SiO4 units
and tetrahedral M units or tetrahedral SiO4 units and

octahedral M units which units are corner linked via
oxygen atoms and wherein M represents Al, Fe, B, Ga or Ti
or combinations of these atoms.

25 5. Process according to claim 4, wherein the metallo-
silicate crystallites are aluminosilicate zeolite
crystallites.

6. Process according to claim 5, wherein the alumino-

silicate zeolite crystallites is a MFI-type zeolite, a
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than H+ having the valence ‘b’.
15 9. Process according to claim 8, wherein the non-
metallic cation is ammonium.
10. Process according to any one of claims 8-9, wherein
an extrudate of the aluminosilicate zeolite crystallites
and the binder is contacted with the aqueous solution of
20 the fluorosilicate salt.
11. Process according to any one of claims 1-10, wherein
the hydrocarbon feed is a hydrotreated vacuum distillate
. fraction boiling between 300 and 620 °C. )
12. Process according to any one of claims 1-10, wherein
25 the hydrocarbon feed is a wax containing feedstock
obtained by a Fischer-Tropsch process.
13. Process according to any one of claims 1-10, wherein
the hydrocarbon feed is a wax containing heavy product of
a hydrocracker, which hydrocrackers main products are
30 middle distillates.
14. Process according to any one of claims 1-10, wherein

the hydrocarbon feed is a slack wax.
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refractory oxide binder present as a mixture of a powder
and a sol,

(b) extruding the extrudable mass resulting from

step (a),

(c) drying the extrudate resulting from step (b) and,

(d) calcining the dried extrudate resulting from

step (c).



