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PROCESS FOR PREPARI NG A LARGE PORE MOLECULAR S| EVE The present invention
relates to a process for preparing a |large pore nol ecul ar sieve. In
particul ar, WQ&I6sent invention relates to a process for pPEFEPOFHOITSS
nol ecul ar sieve containing pores having dianeters of at least 1.3 nm 5
Such nol ecul ar sieves are known in the art. International Application
Publ i cati on No. WD 93/01884 (WD 93/01884) discloses a hydroprocessi ng
catal yst containing a support material conpkising an ultra-large pore
crystalline material (nolecular sieve) of high surface area and porosity.
The crystalline material exhibits after 10 calcination an X-ray
diffraction pattern with at | east one peak having a relative intensity of

100 at a d-spacing grea%)é% ' ' ene i on
capacity greater than 1 g;a%;?]rs%gi?r@gﬁ%e“%gg %hg&a{%\sgﬁ&%ﬁk %Eggél al at 6.7
kPa and 25 [err]. The crystalline material is typically prepared by 15

crystallisation froghe prbaddti ﬂﬂvemt%&d”z@lﬂess‘:é@grp?%sﬁngEQLéiﬁga’athat s
e star

a pHin the range of from9 to 14. In particular, I ng m xture

|
does not cont ai PRIRSVBPRPOHISUHRN 3465s o P RAFSEFRlar, { the; PEesansdiavertion s
essential to nuieéltatien tche pidcess Mok plparim@emélectiideeiovd cBhtdiihg

synt hesi s procedures. di.scl osed. in 3,01884. 20 The fourth
synt hesi s proceﬁ%gees l('iald‘g'c o%eaalefen“\/\gg /6.?%%443%631@ be carried out at a pH
of less ¥han 12. I nSedhi golenwiah gieverdurckidwe Huirbe santl hbtiesnatichale is to
be enployed as gimglosas Wil chESRERS. W gméam "k SsVzp%*ﬂ?é ;Sdpia%ggwae: The
lower limt of the pH range which can be used In tﬁe ourth procedure is

t her ef or e about P¥Aropgocessing catalysfoeqntainifig. 2 (SHPPRF MeRerhaloeomprdsing oo .
114, pages 10834rtrhOBdiie Porecusgstaibinenfht¥1ae Qfo10EWAR §idvRTPBhESH ON the
structure and pgopfeartei;sao;n% hgm%r.fY.st%J line material and rog_os_e t wo
theoretical nmodels For T or it PRF3FY 1 HECcTHErat it therdst D iGintEe et

al . (Scil®nce 1968 civation28i X-paycsfifBidBALtd&th with at beasthesd pesk t he
crystalline mat §1i3l:Sa dle1 3t {vANGEr Ak i EXRE' ] —amaa g CODLL ] nd on
the basis of the kngw?w exper| ment a lﬁésgl %iﬂsgé\algeldoﬁ%?%ggr%gg#eﬁ%ﬁgﬁg'qof
the formati on pPBAREshafipg? bSnTReckPIPLinn (9apacitanokenbnn thapets asars| dat a

and whi ch coul dpgiARee GierC 008ligibmn SeNaRdaded Qa1 thie 65y Nidaesis 28f sdlesi red
structures. Accordi

Qge crystalline material is typically prepared by

15 crystallisation from a starting mixture at strong basic conditions,
that is a pH in the range of from 9 to 14. In particular, if the
starting mixture does not contain bivalent or pentavalent species it
is stated that it is essential to maintain the pH within this range
in three out of four synthesis procedures disclosed in WO 93/01884.

20 The fourth synthesis procedure disclosed in WO 93/01884 should
be carried out at a pH of less than 12. In this fourth procedure the
same synthesis mixture is to be employed as disclosed with respect
to the third synthesis procedure. The lower limit of the pH range
which can be used in the fourth procedure is therefore about 9.

25 Beck et al. (J. Am. Chem Soc., 1992, Vol. 114, pages 10834~
10843) discuss the influence of organic templates on the structure
and properties of the crystalline material and propose two
theoretical models for formation of the crystalline material.

Monnier et al. (Science 1993, Vol, 261, pages 1299-1303)

30 synthesized the crystalline materials at a range of experimental



¢

5 to this publication a pH of at least 9.5 seens essential in order
to be able to d| rectly synthesize the crystalline materials. According to
Monni er eWOASB0§2ie crystal structure of a nonoclinic, | aycPEHERISMTSE [ine .
material produced in the initial stages of the synt heS| S process at a pH of
at least 9.5 can be altered to a hexagonal 10 crystalline material. by
a hydrothermal treatnent at 373 K at a pHyof 7 over 10 days. It has now
been found possible to directly synthesize crystalline material,

her ei naft er cednddtions| andjonrths besis of stirke kuownhexberimei3ad3+€h884 under

acidic, neut r@ve@&péwﬁkréﬂﬁé&: m;laﬁel of th&%%&ﬂlgﬂsprﬂsy%h@gh séo%ﬁ.&' ng
m xt ures contalnlng a fluorine source. Accord present I nventi on

relates to a PP38ER Fheothen,knoymepxperipentals d%FaI aP%é’hﬁﬁ‘i‘ EoMbe REGALFE si eve,
conpri sing crycidatidnsi ngedeliefdibithe WyRthéediay et fde@ﬂte’ii st Aldtubgs .rrimeéwanet a

H h f I I
B eve.? the onftl Bt &P REARLSR O BRISK PRotohol ar SeBH, 38T EISR: I FEFYA 18 1 he
fol | ow ng nol ke abde it®' dirgcly isyntResizer the c:jﬁ:anﬂné)ua{:ain}s. AcBordidgh)
[err] : Y02té §lonn Qé ilerélle crg'gzaqlstrug:uLf f n}gﬁgéﬁn'lc, &d rdgare t he

wei ght ed aver age val ences of respect | ve IS an a or
al kal i ne eart ﬁrw&ehlfmemfseraa% rnreav% ipibg| irarvaalz stages toft Flaﬁ/alveﬁtesis

elherrfent }Nhe{ﬁtcﬂ:ege CHRIPIERE & le@fSly, SNcanBe rthrﬁgaenlts smhe&:ﬁlRm ha}/l ng .

t he mula [err r nitro or orus and_wherein at | east
one a at no&t¥ #ﬁﬁ;’é‘ o?"iegﬁf o4nd "[Ygiff’fhﬁ‘?ggrf: areRs 21Xy X o8 Phadi ng 6
to 36 carbon atewes dhdagach of the 30 remai nder of Rl, R2, R3 and R4
is selected from g , u 0G L bon at ons.

The conpound fromgm{aghﬁ% %B?&g%%ﬁ%l% g? hﬁ%h on%"pt il g?lél s derived ‘
may be, for exwﬁéliqeheawambx|heeeimév=¢ae=alé¢4 i“@h%@ler‘f slievesr @8 t her eof .

It will be apQéf&'iﬁé@d.nt Wétosl 1 dedCunded’ Béﬂﬁcm ﬁgu‘éfrgl or wé)a‘k basic
el ect roneut raI it reserved. Accordin Q}F bot h gnerr 1L&rr] as wel |
as any’ ot her Ei? t P¥FUSEAR %"‘Féﬁ’?%@i’?ﬁ 8rePntairivg brféé‘@ ng foprfe-

.starting m xt ur e RABcamiihgl,C thepresshtdisehtact agtatds thea propersafoorthe
nmet hods underg?# ?%‘Q‘agkc aarge-pore%ﬁgéhﬁn&&% t@%:l&q‘ starting m xture

does not cont
crystallising the molecular sieve from a starting mixture at a pH in

the range of from 3 to 8, and recovering a large-pore molecular
20 sieve, the said starting mixture havihg a molar composition
satisfying the following molar ratio's: |
(0.01 - 2) Ry/p0) ¢ (0 - 1.5) My/©@ ¢ (0 - 0.5) X303 : 1 YOy :
(5 - 1000) HyO : (0.01 - 3) F~, wherein n and m are the weighted
average valences of R and M respectively, M is an alkali- or
25 alkaline earth metal, X is a trivalent metal and Y is a tetravalent
' ' element, wherein R comprises at least oﬂe'main organic template Rp
having the formula RjRoR3R4Q% wherein Q is nitrogen or phosphorus
and wherein at.leasg one and at most three of Ry, Ry, Rj3 and Ry is
an aryl 6: alkyl group having 6 to 36 carbon atoms and each of the
30 remainder of'Rl, Ry, R3 and Ry is selected from hydrogen and an
alkyl group having 1 to 5 carbon-atoms. The compound from which the
above ammonium or phosphonium ion is'derivéd may be, for example,
the hydroxide, halide, silicate or mixtures thereof.
It will be appreciated that in the starting mixture



H+ to act as counter-ion for [err] in the nolecular sieve crystal lattice.
Thus, the starting mxture normally contains alkali- or alkaline earth
netal conpound®?%623ct as counter-ion. A kali- or alkaline eaPENEREYOITS6
conpounds- cont ai ni ng nol ecul ar 10 sieves are usually not desired as
such nol ecul ar sieves are hardly acidic, if at all. Thus, normally the

al kali- or alkaline earth netal corrpounds cong ai ni ng nol ecul ar sieves are
first calcined or extracted to renove organic tenplate(s), then

i on- exchanged wi.eheatironeutealistndmpresareal. UAcadirdimyliyeNBsth R) k@l and Mzé nO as

LKl e carLh kel ohSany penel ORPANAUS: |OM 00 SAGUANGR.BL 1SS AL ALlfene

nol ecul ar sieve, and finall to convert I'n 1on-
sites to [err], %Aithst sa%asumtmlem dprindogms. It is known in zeolite

synthesis to synt hes!ASGLﬁQOhhﬁalgﬁ dmittﬁé|;ﬁleﬁai:itﬂbh@néﬁxeéﬁ%@epfstﬂrgﬁibagﬁg her
t han al ka#l- or i.ne th netals. However, at the

enpl oyed Pn the 553?) F‘ﬁ’ésh?é %cﬁ%é&afWWﬁS’&f’ Py F]’W’s?‘%ﬁ%“'t%ﬁi"é“and
converts to [errRt thceot disngbunteatichucor M1gh™ ik o impléAanaet sieve Nadysyabe

used instead of aL&%cle. g/ Qfpel H:<§zltlg r&%:&rh gggl%l} ”}2,%‘45‘9% alka theory It

is feasible to synfhesize cfysta terla p’Hlnthe
absence of any addiatigegaréh-netal grmpeundsofieianti as qu*msero'ﬁ-omhe or gani ¢

tenpl ate(s). However ai1g{1iSt 62NAkDBSeCe£tRIntdaANS ﬁdJ-%QHHﬁﬁn&&%%éﬁl\é‘i
anount s I) expensi ve organl c tenpl at egsge.d It woul art Il cul arl

desirabl 8% f | ar §&SYSr BEROEERYaPogflesited as sﬂ“§9é§°166 Bée‘tﬁsoﬂﬂ‘bé‘dr‘luryom a
starting m xtureaeciditcai if ng sLIbSTHN,i abh:;almp ther eiladlablgk dADkaldhkaddrthOr

al kal i ne earth jefel( been ound ssible to
synt hesi ze t he g?‘%/@%lalgﬁl e“rratdz%'fm#nmg e praerséﬁ vel’n?/ﬁnl&lgﬁﬁt cﬁff’ﬁ‘ d®5ence
of alkali- or extiracspét Mo pemavgr ergamic tempbatedahd Sheanibni-axthanged edemce of

fluorine, in accga@@ameaﬁmowu& he1RERnEES Rhotd1Q1RLASEHE HRYEMH Q0rth metal

Accordin Iy, in a preferred enbodi nent the present i1nvention relates to a
process 6r pr ep&P “ﬁsl%@e*%’o%c’}?ﬂ?%ciﬂt&f ofi &he mylecular gipysy | ¥dhg
crystallising thE:.ﬂall@CdiJaﬂnSd @éCcrivalt NHYtalr 16§-Rckinge shoes RE 1, Mhflst

conposition sati sfgé rg:qna 3 coxltg\imnnr% m)l ar rat Il 0's:
It is known in zeolite synthesis to synthesise zeolitic
materials in the presence of NH;* rather than alkali- or alkaline
20 earth metals. However, at the high pH employed in the experiments
described in WO 93/01884, NH;* is unstable and converts to NH3.
Accordingly, at such high pH NHQ+ cannot normally be used instead of
alkali- and/or alkaline earth metal compounds.
In theory it is feasible to synthesize crystalline materials at
25 high pH in the absence of any added counter-ion apart from ionic
forms of the organic template(s). However, at strong basic
conditions this requires excessive amounts of expensive organic
template(s).
It would be particularly desirable if large-pore molecular
30 sieves could be produced from a starting mixture containing
substantially no, preferably no, alkali- or alkaline earth metal
compound (s) .
It has now been found possible to synthesize the crystalline

material of the present invention in the absence of alkali- or



(0.01 - 2) [err] : (O - 0.5) [err] : 1 err] : (5 - 1000) [err] .: (0.01 -
3) [err]. More preferably the starting m xture has a nolar conposition

sati sfyi "YyoOuUNRS! | owi ng nol ar ratio' s: 10 (0.02 - IBCI/ERISP1756 (0. 0001
- 0.5) [err] : 1 [err] : (10 - 900) H20 (0.05 - 2.5) [err]. Preferably, R
conprises an additional organic tenplate Ra in the formof an ammoni um or
phosphoni umion of the above fornula [err] but wherein each [err] and [err]
is selected from 15 hydrogen and an al kyl group having 1 to 5 carbon
atons, and Whakeiihe2eattfy me€H10WSHpuAds OAnt NirE EROTPIREEEEE be F1oPirie,CYR! I C
conmpound. The conpound f og&v\,hi ch the_additional organi c tenplate ion is
derived may HESCFHRRCEMIHY Bhe PRRCIMFIPDAPGPTITEPE JBVERY AR at e or ni xtures

t hereof. 20 Accordinbig, nigl arpreferrecaeniiddiaasy the(pmresent ampemiionRa /

mai n or gani c ' ' I f {0 The t ot al
of organic te‘tﬁgFg%gtt% ﬂg‘ﬁ’l?ﬁgﬁ; i)i’%leﬁﬁiei’%t g?ltrl%% %}?t ’8?1%%‘5‘111%‘11 Ijsggﬁeomever
remai @ W t hi rForREisinggesysgaliisipe thecpaliesuliy sieyeifirgm a staftdng] minsuge

ratio in the wdvahdidgoldXicbigbsiSich shefEyin® the follBwing molaL @I 3¢S both
Rm and Ra. In orgle_r So vary.tn)e_p re size of the mplecular sieve, the

starting mi xt %8 ma? cBasdi 8eln i £2% ¥ brQani cScontt¥Ohd3%Fr] in
addition to tteodbrgani E- L sopeé gireferddbly e sSafteng mikthed hhs adLit bed

her ei nabove. ' Ly, [ r OaN s sel.ected fromthe 30
‘group of ar on%#%gﬁéf' %o%%érlgg%%gaﬁgé g%ﬁr)lggsi%%\%a%gr%i?o"m carbon atons and
hal ogh- and {®OR]~ -1)[ Bzg0 &l {0s00Q%7sPi JuKees deiki Yot it vE) t+-h®FWOoH20 or cyclic
and pol ycycli g.@ki pak) cghydrocarbons and ami nes of 5 to 20 carbon atons
and hal ogen- and err]r - er;J a#lgl -substituted derivatives thereof; or
strai ght and br an%‘ffé& Uy nR AOPBFLAes A addbEignal Qreantp fremaiateaRa ids havi My
3 to 16 car botheattor® oZngh hyasmiunl o phbsprRBLHm SWASsE ithe efboder fotrabiia es
thereof. In t ayxd | ary organi.c co unds the hal ogen derivative is
preferably a E‘?lg%ﬂiieﬁq ?Iyuu(}r r‘ﬁ"e‘%f‘ %%#B%'ne%e% ﬁﬁgipﬁess g€ _ecte% fIom  The
nol ar1¥ ati o akydrdogen \andram @iyl grperihevirg 2] tardy cashogeatamsin hd)Fhexeis(0,
preferably f rQrHIQyQ%]zron:’Q:_an! fe 18tdReoRRedtddClS 1RO o RPLLIOEodidRn@Y RASES Of

this specification the auxiliary
compound from which the additional organic template ion is derived

may be, for example, the hydroxide, halide, silicate or mixtures
thereof.

20 The molar ratio additional organic template R, / main organic
template Ry may typically range from 0.01 to 100. The total of
organic template R being used in the starting mixture shéuld however
remain_within the ranges described herein. Preferably, the
Ro/n0/ (YO + X303) molar ratio in the starting mixture is at least

25 0.1 if R comprises both Ry, and R,.

In order to vary the pore size of the molecular §ieve, the
starting mixture may comprise an auxiliary organic compound R, in
addition to the organic templateb R, that is Ry + R,, described
hereinabove. Typically, this organic compound is selected from the

30 group of aromatic hydrocarbons and amines having 5 to 20 carbon
atoms and halogen- and C; - Cj4 alkyl-substituted derivatives
thereof; or cyclic and polycyclic aliphatic hydrocarbons and amines
of 5 to 20 carbon atoms and halogen- and C; - C;4 alkyl-substituted
derivatives thereof; or straight and branched chain aliphatic



organi c conpound [err] is not conprised within the term"organic

tenpl ate(s) ,~ R [err] as used herein. If present in a 10
starting mﬂ%?@,’"‘ﬁ]e nolar ratio [err] typically ranges frofTGHEPY360,

preferably fromO0.1 to 10. Typically, the synthesis is carried out at a
crystallisation time in the range of from2 to 336 hours, preferably at a
crystallisation tine in the range of from 12sto 240 hours, nore 15
preferably in the range of from24 to 120 hours. Typically a reaction
tenperature is chysrogerbops andeaminegehaMingr HrhooD6 taarBs atems Jandphefrexgbloy i n

the range of frogai3gesQuBOliti@bd lderbvaiGeabintrebfie synthesis is carried out
at a pHin the range_of fro nmore preferably in the range of from

m3 to 7.5, . I
4 to 7. 20 In )EhFS‘ng%’ryaﬁfgfmd‘ﬁo%‘é‘??%‘?‘fﬁnt&,h‘lié,ge‘BdaﬁH‘Hi‘F"N is nore
preferably Al . BExofpratslyod omizd)l €lesaeinecsr ehlotrinecherdeaaive.oxi des,
hydr oxi des, sul phate [ r..pal i of X. Y |Ls preferably
chosen f fszm Ti, Zr a%ncﬁ g‘%’% rgﬁ%’r ggg#lg’faépa{ﬁggg% .C@%“r'r‘gl {é% /gf(g‘é di ?aLI“@‘,’
sources of Y incfange £xep Bx920&8, 100 kps&fgsabys from 0.05 wdBor Itais desbef Y as

wel | as quat er Nagjue2SPEuA YRALC 2UPAKA0Su HHshs 3% LRl @HS&*HLMSB“LW&LH-;%@%G’
and tetraethylorthosilicate. Typically, any source of fluorine tons in the

pI, A
starting m xt ur e®TRRHETREPS Re tifenr GOBRELSSA vitdip,thechemm forganisn.
Particularly suitablets@irceRrti ol"rdg, diFasntedciddeinFare peabeaBsidfa safety

NHAF is I usegd. lf.1s to. b erstood.that the anount of
NH4+ in ﬁge star?t'lparfgiﬁ )%? lﬁ%(uerel'sg’neofng ol trf’g%ﬁ %& 3 §y'l’jh°"‘gé%t“88f’érfr'rf”ﬁe9} By
the amount of antPRPurpzsderablyséebm A-prtepd@ation of the starting mxture.
[err] may even be ab’?ﬁl@aifﬁ”}:ib%yﬁiﬂs&kn& @a?gwdeogf ale"a LY sa%llrliiggéio%

-6- according to the present invention ionic Torns the org
tenpl at e(s) usedtiSdinfreatange of FroR FakPc3tohpotmdrreierakly as xounter-ion
in the crystal |adystarliahtidie tine/ Shathd Rend@lo@CEtcd 151t8VE40 Bours, more  ThE

organi c npl at e(s),_and an uxiliary,qrganjc _conpounds may be renoved from
the |ar ggpore céﬁf‘?sffﬁ%qiynéxr%feﬁatﬂg&rggi{é\g/‘é fcEBrHf%nB°YS t he present
I nvention by cal ci ni Typichblyral eeadticn Jepperatiure ifscepsioyedrih the tdaagé aifge of

from 350 to 600 Egf kofed 230 1@, fketerably in the range of from 50 to 200 °c.
Preferably, the synthesis is carried out at a pH in the range
of from 3 to 7.5, more preferably in the range of from 4 to 7.

20 X is preferably chosen from Ga, Fe, B and/or Al, more
preferably Al. Examples of suitable sources of X include any oxides,
hydroxides, sulphates, alkoxides and/or halides of X.

Y is preferably chosen from Ti, Zr and/or Si, more preferably
Si. Examples of suitable sources of Y include any oxides, alkoxides

25 and/or halides of Y as well as quaternary ammonium compounds such as

tetramethylammonium silicate, and tetraethylorthosilicate.
Typically, any source of fluorine ions in the starting mixture

can be used in the process of the present invention. Particularly

suitable sources include HF and NH4F. For reasons of safety NH4F is

30 preferably used.

It is to be understood that the amount of NH4% in the starting
mixture is not critical and is in fact determined by the amount of
ammonium salts used in preparation of the starting mixture. NH4+ may

even be absent from the starting mixture as in the synthesis



- hours. Altérnatively, R that is the organic tenplate(s)

[err] an aIIy[err] and any [err] that is the auxi

conpoundg"%r%io %e renoved fromthe | arge-pore crystalli nelpﬁgwtgg]m eve ¢
according to the present invention by contacting the nolecular sieve with a
pol ar sol vent capable of extracting R and any 15 Rc fromthe

nol ecul ar sieve. A sui tabl e nmet hod has beer disclosed in United States
patent specification No. 143 879. In yet another aspect the present

i nventi on r eP&EUEipg 9 F’éﬁ FESSSSr dnvanrdpn iopie maﬁpahe ArgeBifiavi ng in

its calcined tSﬁﬂIaQe@ﬂ ¥sed amdohrfyf h£iliaBy RighRid) cekpdundi mdeast £¥e peak at
a d-spacing of

t t t f
nore than 15€ @?‘g"ﬁg HEh BN gfysfdg g?%% ?tbgﬂz%g%émplfqr%lca aCIuI er 0si eve

at 6.7 kPa amsde® [err], and a chem cal conpositioen which can be expressed

as fo%\laows 0 - Qhé J:@éﬁilc terpIatQ(?) [aﬁéqn a&xi[ﬁ.gf:} or Qn:Lc @o&:&&.{nh 0.001 -

2 F ys 25 etermne the benzene sorption apaC| are inown to

t hose skil | eagpayrbe Femoyed from F%I%’GW?HFC&FQ&tMGUE‘éﬁCHb%F%W in WO

93/01884. Pr eaf:eaaﬂhy th Iaae Cﬂ:)éiiﬂ Iiwehﬁehe&;ul:aicﬁxiﬁaetﬂaaﬁoimliplsheu ng
chem cal corrp05| tio

0.001 - 2 F. 3n? ateﬁBg’Eatﬂféf‘é‘r F%Ttl réhﬁ%cﬁfnﬁﬁ?m %‘315 J°AF°%n& 2‘4 g’ 2"Typl cally,

in the X-rayndutdraction pattern of the crystalllne nol ecul ar sieve, the

rel atjj,ve intensi ron e ast 1.8 nm
IS 10l Preferab yfgxﬁw%l&ta R Q:??Ir:a(%t ?gen gﬁerng'ghﬂg %s%o '%)agaks at
d- spaci ngs | epsiensdAy IR ard any-Re., Rbak g %Per apzilipsyjqrgankt ty of nore than

20 % nore prehganaRly) /Twag B 2emdvea’erd twqa&aé%esayaeaiqmer eferably, ¢
t he cal ci ned crgstal | i ne nol ecgl ar sieve has an X- B%‘ diffraction pattern

in which a d™SpatHRg BFeVAt 2TRE6109 t8 TR PEffest invention by eontgcting B¢
Ways to i ndemode&naei Sirel Witk aagbldrfidmm (mpam& etna:t&aetkmomﬂd)aﬁhose

Pr et dibal y,  tive 2EPY SPaA a8 EEea A b e ad R B ArPiotsdthe of
uni form y- si AindtedSgatémpateptd speqiifdratioh ¥a. Sedsr 879.
| | | In yet another aspect the present invention relates to a large-
pore crystalline molecular sieve having in its calcined state an X-
.ray diffraction pattern with at lea#t one peak at a d-spacing of at
20 least 1.8 nm, a benzene sorption capacity of more than 15 grams
benzene per 100 grams of the crystalline molecular.sieve at 6.7 kPa

and 25 °C, and a chemical composition which can be expressed as

follows:
0 - 0.5M/0 ¢ 0~ 0.5X503 : 1Y02: 0~ 6H0: 0.001 -2 F. Ways
25 to determine the benzene sorption capacity are known to those

skil;ed in the art. Suitable techniques have been described in
WO 93/01884. .
Preferably, the crystalline molecular sieve has the following
chemical composition: 0.001 - 0.5 X303 ¢ 1 YO ¢ 0 - 6 Hp0 :
30 0.001 - 2 F. In a most preferred embodiment X is Al and Y is si.
Typically, in the'x-zay diffraction pattern of the crystalline
molecular sieve, the relative intensity of the strongest peak at a
d-spacing of at least 1.8 nm is 100. Preferably, the X~-ray

diffraction pattern exhibits no peaks at d-spacings less than 1.0 nm



10 1.3 nm as defined in WD 93/01884 and WO 91/11390. | n anot her
aspect, the gy si nvention relates to the use of a crystal [ W ul ar
si eve accordl ng tozthe present invention as described herei nberore,” as a
catal yst, catalyst carrier, adsorbent or as conponent in a washing
conposition. Pr eferabl y the crystalline 15 nol ecul ar sieve is used in
its R-free form IS to be understood that the crystalline nol ecul ar

si eve may be co 03|ted W|t€ matri x material for exarrpl e when used as
catal yst or cata ?‘é‘t“gc%r‘rellé ‘%o?‘“"c’é’l’fﬁ}f PEPAS Eban SRst EREMAZESS AP LY ArgD| €
matri x nateri al sthayveobeentdanc sthmgest) pdék 93/ 01884 Furt her, it will be

appreci ated that 20 en he_cryst.alli ne, | e SI eve | used as
catal yst or catal ystPc%lfref?le %e :fnél/nseﬁle%lry“ nse Py has an X
(catalytically agey \ﬂéfflrmtaws pattern in vhichen ﬁrmc@mlﬂd thlleagt: 1/|8Bnuk reum

the Perioglic Tabbe salekdif afl &N Ways! Fo qnaéﬁfa%ﬁ@ansquknﬂv dibfBction

crystalline nolecular sieve i'n conbination with a nétal having
hydr ogenat i on/ - B&tterns ‘rﬁeWob‘eﬁQP?%r?kéH?‘\/i"c‘ yebe; S“’uséd’%‘hle method is
hydr oprocessi ng aedaliyed ihowo lpdorgBaocessi ng of m neral or synthetic oil

f eedstocks. The termh opy ocessin used in includes hydrocracking,
hydr ot r eati ng, hydr&%&sﬁﬁ?’g gﬁﬁ/d’r gfta HEPT &8 f% arhWBUh‘ﬁ‘eg BREPYat i on,
and hydr odeni t r ogersagement 80 uniformly-sizeldnperesahdving| dramptefscofotk least

embodi mepy, the ¢ryshalld aefmdewwsyo%& 'a%dw%/ﬁﬁohydfocrack' ng
and/ or hydroi someri safion process to produce | ubricating base oils from

flashed distillates EMAPOFRRaRIPIRedEDERESe NS ENVeREiaN sekatagx to the gre The
i nvention will nQV\éﬁetbillzblStxﬁcﬂkelezUEi&W abéddAi A& TRl ERE @ rbferdthendedih SValY

Exanpl es. The Ex | e for illustrative purposes only and shoul d
not rrEe construedggg %e{y’ ?? e+ fRd R allyﬁﬁten‘ﬁgﬁw tocar-'s’eaﬁeaﬁmr’w Ys

narrower than ther prsesemoneh*almm Washing composdnpéres Panampry lthe Acx3gBalidaE S
m xture S prep g i dal d_silic
ﬁff%%u?¥¥'_g%¥%lﬁl u&éy LQ fti Rafyeg fgﬁ%brrﬁ o be un e:s%rod

comercially aval ter, aqueous attieh
organi c tenpl at e§h%"et‘=99t?qyﬁﬁwpe %%ﬁﬁﬂﬁ}ne*ﬁ%rmbecqm@#e&huﬁh a matrix

trimet hyl anmmoni UHEEN:.QEL O dAdNEh S - whtheus]éa as cataBbpstt b@sﬂa%ags&t EiEriRaded e
fol I ow ng ol ar %gr a?:.g gpp icat:LSonLerr :gesoo;r%gtéble matrix mat/erggl(.)s L\E\rrer]/
6.0 [err]
been described in WO 93/01884. Further, it will be appreciated that
20 when the crystalline molecular sieve is used as catalyst or catalyst
carrier, the finished catalyst may comprise (catalytically active)
metals, such as those from Group VIII or VIB from the Periodic Table
of the Elements. In a preferred embodiment, the crystalline
melecular sieve in combination with a metal having hydrogenation/-
25 dehydrogenation activity, is used as a hydroprocessing catalyst for
hydroprocessing of mineral or synthetic oil feedstocks.

The term hydroprocessing as used herein includes hydrocracking,
hydrotreating, hydrofinishing, hydroisomerisation, hydro-
desulphurisation, and hydrodenitrogenation.

30 In a particular preferred embodiment, the crystalline molecular
sieve is used in a hydrocracking and/or hydroisomerisation process
to produce lubricating base oils from flashed distillates and/or

waxy feedstocks, such as slack wax.



The synthesis mixture had a pH of 7. The mixture was heated for -24 hours to

107 [err]whBsSechef | On-1ined autoclave under autogeneous pr oragter
washi ng ang ?/lg'fteri ng a crystalline material was 15 ogt ai ne avi ng as

X-ray diffraction pattern in which the |largest d- spacing anounted to 5.4
nm Exanple Il: The as-synthesised crystalline nolecular sieve obtained in
t he experinent described in Exanple | was8subjected to a cal cination

treatnment in air gt 540 rr r 10 h s The cined 20 :
crystal line nmaterial 1?.‘;’?&[‘2?{‘ 1‘(};237'°3i ¥t 3’25‘(‘?%"’5%?{“5?&"1 Hz’v'\?‘uirc?ﬁeﬁ?ézel %9 gest
d- spaci ng anothet Ecllliowing Exanplelnx dThel 8xanples Tdxe gikyer foeriilldeaatived in
Exanple | wa Vol el 4 ﬁngng i ) was
used i nsteads%‘{zsggﬁ/fggﬂ %&Phy a?rTg’r()Arﬁ':uif.,r%:rﬁllc’g}r‘|L e, |£j’t“hng£’gamangelr%o§?§%§%ﬁnt.
After 25 invgasim §o h#CPPY WBEFIhd s ananrpyer | thapctheapesdent ¢ldment ai ned
havi ngs a X-r agxaehbiéd acti on pattern in which the | argest d-spacing anounted

to 4.3 nm Exa V: A sypthesis m xture was prepared by adm_xi :
col | oi dal aci@E&g%ﬁ’i%e?%?ﬁq@a”%b%ﬁrﬁ’aﬁ?ﬁgﬁi yaﬂs'é"#gnﬂ@éf’i:%g wat er ,
30 aguesaisi-peahillisel silioa, coameratallygavdidabberfireh atalees Watet,net hyl -
ammoni unbr om [ ' IF{qm | u'[’g‘jg | d ¥l§§| ) he '
synt hlagi s m xiﬂﬁ"reé%]rg@%ﬁ]% ?gﬁr%:mgﬁ%um a ggnrpo ?’%‘lgéosn?e@ |C5§'/YL1. 5 TMAC /
4.0 CTVABr/ 5S&aeopéymghlogide [(EPMACLY andntydmethylamgoniumchiionide (MBChbuTheat

108 [g@r] in SndeRbbONwikABd had tHe RHLOHMRYRoiIdBEmILLOAGIEOUS pressure.
After washing and filterin ? crystal line material was obtained having a
X-ray diffract? o”l’r°§/at3['8r’r?”t%ﬁ vitiOc FTMAGE/ | 3% HeQ/ &8 WFng amounted to 5.7

nm Exanpl e VrheéAsyytresesimixtuxd hae avpH @f oparkd miytwrdnivas hgated fordal 5 '
aci d-stabi | i sgd h%lu.|r+ G2 MR £ @l Lé(nﬁo)g@iin%g' & r‘é‘%%g‘ NhGQ: MRS neolSIUEOUS
tT y rom de ‘f Eer) ,

NHAF sol ution, cety | met hyl anmoniu
t ri met hyl ammopieasphe ofiftier WERNTIO) apdhFidteniingi umrivbtalildne [matefialTHes

synt hggi s m Xawﬁnbacimwﬁgofaouﬂg 89 FPALA or PRI {PWhidiD) the largdse Q-[err]/
0.75 [err]/ 3.0 TMACI/ 5.0 CTMABr/ 500 [err]/ 6.0 NH4F The m xture was

heated for 24°5PRFIPY aeudbRs F&r34% PR a tefl on-1ined autocl ave under
aut ogeneous peEgsmpleEII:AlTheraswepithegisddciydthblinedmélecular sieve obtained

in the experiment described in Example I was subjected to a
calcination treatment in air at 540 °C for 10 hours The calcined

20 crystalline material had an X-ray diffraction pattern in which the
largest d-spacing amounted to- 4.9 nm. '
Exggg. le III: .'.l‘he experiment described in Example I was repeated, but
dodecyltrimethylammoniumbromide (DTMABr) was used instead of
cetyltrimethylamoniumchlo_ride_, in the same molar amount. After

25 washing and filtering a crystalline material was obtained having a
X-ray diffraction pattern in which the largest d-spécing amounted to
4.3 nm.
Example IV: A synthesis mixture was prepared by admixing colloidal
acid-stabilised silica commercially available from Nalco, water,

30 aqueous NH4F solution, and as organic templates cetyltzimethyl—

| ammoniunrbromide (CTMABr) and trimethylammoniumchloride {(TMACl). The

synthesis mixture had the following ‘molar éomposition:
8.1 8i0y/ 1.5 TMACl/ 4.0 CTMABr/ 500 HZO/ 1.1 NH4F

The mixture was heated for 100 hours at 108 °C in a teflon-lined



q
crystalline material was obtained having a X-ray diffraction pattern in

which the | ag@ gSpacing amounted to 6.5 nm 15
synt hesi s m xt %rg}émévivas prepared by adm xi ng col | oi dal aci d- st gg%@@lésl i ca
comercially available from Nal co, water, aqueous [err] sol ution,

dodecyl tri net hyl amoni unbr om de (DTMABr), triethyl ammoni unchl oride (TEAQ )
and alum niuncthloride [err]. The synthesis f%ture had .t he foll ow ng nol ar
conposition: 20 15.,\%5£err / 1.0 errl/ 3. 0_ TEACW/#3'25 DTMABr/ 300
H20/ 1.0 NHAF Th&“TASKEYT & AEATREOPH PTIESYSr ALLer WaRdipg 4o filtering a
teflon-lined aut eeysradlimdeatenibbgercchtaipeesaving a ki fly dbsitaBgid@attern
filtering a crystal ter]al 2% talned halng Xray diffraction
pattern in whi chR'tthmPE &% ?“(?iggf)\é%i RO Attt &a%% 55%’ REVI SED
CLAI MS 1. AEmmpecy: ﬂofmthesq'a elp’afF‘H-‘lel Was @kepadedr e -agniwingDeidiohidal

si eve, co§prisi ngefd-wehiiilised 191 8cd @5&&&95@.{@%@&‘&:@{ ﬁ'oﬁvl?alfcfaorua%er,
starting mxture at a pHin the range of from3 8 recovering t

| ar ge- pore 5 aqyfsua N4, seusden ﬁ'é"lstéf"ae?‘tyémﬁ?ﬁ%‘l’% (REABFY - a m)l ar
conposi tion sati stisethyldrmohiinchVsrige NMTIMALLY atx:anIimi(xﬂinxiaaidber r]

(0:2.9) Lerr] " (0l Sl Tne admbSL1] 222000) LSEr Loy LR OL ) [err

wherein n and m are average valences ctively,

Mis 10 an gbrreisitiay: aI kaline earth netal, X is a trlval ent netal and

Yis atesraval ent. Plsespno. riigset /Ro GARL} 38 ShubER Yoo, T8I ¢ A AAN ©
ornmula [err] wherein Qis nitrogen phosp flor us

tenpl ate Rm havi ng t he
and wherein at | E3&MiEHEFNRS zi‘FaFﬁi’slf°f HrieBoWRs RBr¥O6 Hdr1s t°f1°nﬂ4!1#§ an

aryl or al kyl grewbchaw R@Gd6r talt Sfenedlid Prefd et R rORR 19§ anRer QAR A QI
of [err] and [err elected.f and an havin 1 to

om h e [ OU
5 carbon atons. lys,&alrloncee’s““’st‘%’fsi %I a rré\:,(cait g %Ihﬁl"h‘?"la ’éTﬁ%aﬁ PERAPY B2
that the startingn mmmr@ehhe;rgasnm-apamspmmtem toabishmi ng the foll ow ng

ET’(O)l 8.;- g)atls[ gr? ( &%‘12)& eﬂrgynthég.somﬂtu[:grxﬁs prépa[rgﬁ rlJy adzﬂﬂ;%QOQJnL%aﬂ

acid-stabilised silica commercially available from Nalco, water,
aqueous NH,F solution, dodecyltrimethylammoniumbromide (DTMABr),
triethylammoniumchloride (TEACl) and aluminiumchloride {Al1Cl3.6H50).
The synthesis mixture had the following molar composition:

20 15.3 510,/ 1.0 Al0p7/ 3.0 TEAC1/ 3.25 DTMABr/ 300 Hy0/ 1.0 NH4F
The mixture was heated for 75 hours at 108 °C in a teflon-lined
autoclave under autogeneous pressure. After washing and filtering a
crystalline material was obtained having a X-ray diffraction pattern

in which the largest d-spacing amounted to 5.1 nm.



3. A process as clained inh claim?2, characterised in 25 t hat the
starting ¢ has.a nol ar conposition satisfying the f | | ar
rati o' s: ‘?8)§%!§J‘% [err] : (0.0001-0.5) [err] : 1 [err]- ?&1‘16‘?%8@"{55”]

(0.05-2.5) [err] 4. A process as clained in any preceding claim

-

characteri 8¢ -hat _R.conprises an additional organic 30 tenpl ate Ra
in the for | Tl phosphoni um i on of the_f_or—nyLa——e#—e—l—&r—m—l but
wherein eah s sel ect ed ¥ om hydrogen and an roup
having 1 t 05 carben s—uherein 2 alkyl groups cﬂll] Ill ’ U‘ﬂt ed to
forma cyclic corrpound 5. A process as clainmed in im 5

characterised in that the starting mxture conprises an auxr I i'ary organic
conmpound [err] selected fromthe groug oA ardwisati ¢ hydrocarbons and am nes
having 5 to 20 carbon atonms and hal ogen- and [err] al kyl-substituted
derivatives thereof; or cyclic and polycyclic aliphatic 10

hydr ocar bons™ &nd 2 HzasesoEon the PXEPaERinsnofi 20 AREIATROIh SR ar o3P VRer I |

al kyl - substi t sdn@pdislrig Cogdtaesidingr ol moDécuiEf: aa:sbé BE DIstAstRG flaiuie
al i phatic hydr ocargons g‘gd am nes _havi ng car bgn at ons_and _hydr oxyl -
or hal ogen- subSty P e 29T iRFeE5Th A ED r°°°" *n9 R pPEEES %S

claimed i n cl sdrachlarxcisdeve,t She saddistarhing tnlhntml aavimataono[letr] ranges from

0.05 tp 20, pPLglel gPi&A L;&@fg:lc.ﬂ% ER? 12%116 Héﬁt‘i-eﬁut%s sf @.BEL Lf any

preceding clarm’ characteris € reaction erature”is chosen
20 from B0 250 fe¥5), Maymdf Er@ol'yo-f&)oﬁzqm th @QO [Err]1009) ®pOrocess

as clained in (/04 Preced] rlﬁerLﬁ’l N akd@ 26d Qﬁésv?éiqhaeé Q@érggl%evalences of
crystalli satlon time is chosen from2 to hour's, preferably from12 to

240 hours, noReaRst ¥rEqSREFSAVRLBmMMDAs 1ap ﬁﬁalﬁouﬁ’% alpaline eazgh motal, X dSs s
clainmed in any frieabeitnfletdlannd Y harfcleerivaddnt rRlbhéit,t Weerelthis chosen from

3,10 %05 Prelrally, oM 8o malf o faR£4E5538 £) BoUE Lhe FomBLLOCI NO
R1R2R3R4Q+ wherein Q is nitrogen or phosphbrus and wherein at least
one and at most three of Ry, Ré, R3 and'§4 is an aryl or alkyl group
having 6 to 36 carbon atoms and each of the remainder of Ry, Ry, R3
and R4 is selected from hydrogen and an aikyl group having 1 to 5

15 carbon atoms. '

2. A process as claimed in claim 1, characterised in that the
starting mixture has a molar composition satisfying the following
molar ratio's:s (0.01 - 2) Rg/p0 t (0 - 0.5) X303 ¢ 1 YOp : (5 -
1000) Hp0 : (0.01 - 3) F~. '

20 3. A process as claimed in claim 2, characterised in that the
starting mixture has a molar composition satisfying the following
molar ratio's: (0.02 - 1) Ry/n0 @ (0.0001 - 0.5) X303 : 1 YOz :

(10 - 900) Hy0 : (0.05 - 2.5) F~.
4. DA process as claimed in any'preceding claim, characterised in

25 that R comprises an additional organic template R, in the form of an
ammonium or phosphonium ion of the formula of claim 1 but wherein
each R, Ry, R3 And R4 is selected from hydrogen and an alkyl group
having 1 to 5 carbon atoms, wherein 2 alkyl groups can be

interconnected'to form a cyclic compound.

///
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°
characterised in that as a fluorine source HF or NH4F, 30 preferably
NHAF, is usegq okhe 2@‘ process_as clained in any preced| ng cl alﬁl.¥m9

re erasﬁ)rly Al .

characterised in t t:hosen T, Fe, B and/or Al,
12. A process as cl ai rrgg %E‘F cl ai m ch

chosen from T i, Zr and/or__SJ._,__ 5. 130 A ﬂﬂmﬂmimm Wlt n; :31?1
§ Sl

organic tenplate-free 5 nol ecul ar si eVeUcor‘rprl si*ng ¢crystal

| arge pore nol ecyl arp i A a pH.in the r e of
from3 to 8, andyr eco é?%!%gs tsﬁrgllggrﬁ%‘gl%o% EIL) eeclé&%o\rct“ %Vehafﬁceteﬁfedpg
starting m xturethadvibgy Saamnarm%msampmesan sfuyi Mg riy herdaoh £ cximpoumioRar
ratio’'s: 10 d1QcPdd kot Ghe] groupOsf aBbnd Gk & ) o
(5-1000) [err] :s(0c01 3) [t\r?r@;gwu e?elan n and ﬁrg%%&ﬁg a\;/\r/[efahlne g?/‘l;el(r?l :
val ences of R antP MPrEASHER30BP \And\halogsh- AnEaF1 ~ G4, Alkulisvbstitiutnd net aI

X is a trival entdemivativ@sdenériesta 0&6&3Fca‘ia|ﬁfdltpeiy@§3ﬁ0 Mﬁ(&he ﬁ&emges
15 at | east ard'€n! nal n rggnlé‘ot IatetJFgr%l g e fornmula [err]
wherein Qis nitTog&h or phosphotus® (?nV\n‘ﬁ 4 pa ﬂﬁ’e arid Ca8 HEEE
three of [err] asubskétytied]deriNatives Grerabkylorgstupgha\andgofantbed @hessr bon
atoms and each of; E,hetfcemwisewif L:?J ralu@ésdhf.eﬂg] IS 48 ca bon Sftlof§ L& Trom

hydr ogen and an al roup havi ng car bon atom; calcining the

nol ecul ar si eve ’b‘!ﬂ‘&i‘ﬁed%t%%@hﬂ@%ﬁ%ﬂ‘éﬂ ﬁefh‘é‘tlia?@éheFeqfr om 350 to 600

[err] foro 1l to 2¢. hauipTocdsh ad\ dlah&s Snf &aifl $P3hhPLELRP] IR that the
tenpl ate-free 25 crystaII|S|ng¥aIar e pore

u si eve conp in
nol ecul ar si eve ‘F°r18ﬁ1 ’éaté‘f’ag‘%)yﬁé ’f?i“?fﬁrfé"ﬁtg a??’pY—?glzrq R o5 Ol
8, and recoveri.niP.the | arge-pore nol ecul ar sieve, the sai d starti ng mxture
having a nol ar cenpogi Sk d X
(o 019 o e :9 op%ptrwf, aﬁ é.fa%%w g)ﬁtyf pL%&wig EQLT% (cﬁg "b% iseds
(0 01- 3) [err] V%ﬂ?r q]rﬁagﬁignnﬁqmpe %yxe 1s chosen from 60 to 250 °cC,
15 preferably from S0 to 200 °C.

8. A process as claimed in any preceding claim, characterised in
that the crystallisation time is chosen from 2 to 336 hours,
preferably from 12 to 240 hours, more preferably from 24 to 120
hours.
20 9. A process as claimed in any preceding claim, characterised in
that the pH is chosen from 3 to 7.5, pieferably from 4 to 7.
10. A process as claimed in any preceding claim, characterised in
that as a fluorine source HF or NH4F, preferably NH4F, is used.
11. A process as claimed iﬁ any preceding claim, characterised in
25 that X is chosen from Ga, Fe, B and/or Al, preferably Al.
12. A process as claimed in any preceding claim, characterised in
that Y is chosen from Ti, Zr and/or Si, preferably Si.
13. A process substantially as described hereinbefore, with
reference to the Examples. |
30 14. A large-pore crystalline molecular sieve whenever prepared by a
process according to any one of the preceding claims.
15. A process for preparing an organic template-free molecular
sieve comprising caldining a molecular sieve as élaimed in claim 14

at a temperature in the range of from 350 to 600 °C for 1 to
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wei ght ed average val ences’ of R and Mrespectively, Mis an alkali- or

al kal i ne r}é tal, Xis atrivalent netal and Yis a te W&{s

el enent %e’% ?ﬁgR corrpri ses 35 at | east one main orgg g’ Bat e
[err] having the f rein le nitrogen or phosphorus and
wherein at | east :n‘él-IlSrﬁi-'Eﬁrmmf'SB‘:EMr e of [&Y]and R4 is an aryl or alkyl

group having 6 to 36 caﬁﬁmtbrrs a eacie ef th amum‘luﬁnhr] and
[err] is 5 gen and an ala)lmnm to 5

car bon at ons, Z%M“Eﬁ'nt acting the nolecul ar sieve obtained With a polar
sol vent capabie OA mt:éﬁ:tfbagaﬂebequgmmeghermltaﬁ\ﬁafteefndehﬁomauewl ar

sieve. 15. A |frv%eigorr§s%z¥ x?’ll: lc'tggg {n?efecuilar tss{_!nl.eve haVi Idnz.nl(c):lﬁim 14I ts

cal ci ned stat&% Faction pattern wi edst” one peak at a
d- spaci ng of with eamla}: Solvent rapableené ehrpeting ebmacgagacotemsetmlm 15
granms penzene.pehoi00ndtadfeval the crystalline nolecular sieve at 6.7 kPa

and 25 [err], and a chem cal conposition which can be 15 expressed as .

fol lows: 0-0.37{ efriargerparescyystpiline mqlecuiaz speye Wappqver prapered by a
wherein Mis grocelskadd cl@imed kildlaem Q3r bk 1Eet aI Xis a trivalent et al and

“y

gt Sy VLT G e e Bl e LR

expressed as btatleowns X-Fap(if@rictien r;}atte&n [wer.h]at 1éask [aee Heak &: @0d-2 F.
17. U§ of a QPic%g dsoa%' feifse P, chl @geﬁﬂrﬁl O:?tlgn Q:rap Vﬁsﬂe nqu'reaél}é%[

cat al yst carrier rbent or
conposi ti on. 15 grams benzene per 100 grams of the crystalline molecular s:.eve at

_ 6.7 XPa and 25 °C, and a chemical composition which can be expressed ‘

as follows:
0 - 0.5My/p0 ¢t 0~ 0,5X203 :17Y03:0-6H0: 0.001 -2F,

15 19. A large pore crystalline molecular sieve as claimed in claim 17

| or 18, having a chemical composition which can be expressed as

follows: | :
0.001 - 0.5 X503 ¢ 1 YOy ¢ 0 - 6 HyO : 0.001 - 2 F.
20. Use of a molecular sieve as claimed ln any one of claims 17-19

20 as a catalyst, catalyst carrier, adsorbent or as Icomponent in a

washing composition.



