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separating crystalline silicate I quor, wherein the various
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nol ar ratgos: [err] 60 RN representl ng a pyridine and [err] representing an
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amino pyridines; most preferably RN represents pyridine.
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(substituted al kyl) pyridines, wherein the aIkyI groups preferably conprise
of from 1-4 carbon® atons, and am no m)st preferably RN - .
repr'egents pyridine. The groups R i n%?serﬁ abI y conprise four of the
sanme or different al kyl-groups and/or substi tut ed 2 EP 0 178 699 B1
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56 available in the form of particles with a diameter of 0.5-5 mm. In the process according to the present
invention the composite silicates are normally obtained in the form of a fine powder. The composite silicates
may be shaped to form particles of a larger size, for instance by pressing or extruding. During shaping the
silicates may be combined with a binder material, suitably in a weight ratio from 1-10; preferably a binder
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40 the [err] + srlrcates obt ai ned in this manner the H silicates can be
prepared by calcipnation. If desired, the perfornance (e.g. catalytic -

activity and stability) in a catal yt |E@Qjﬂ%a§99 M} process of the conposite
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t he forma’f glicate ghould bpdilpast marly silicates may be shaped to form
particles of aTheifgafonds Yustratedby they %’(‘i‘f@%" ¥t essi ng or extruding. During
shaping the silicates nmay be conbined with a binder material, suitably in a
wei ght ratlgéﬁ% -10; preferably a binder 3 EP 0178 699 Bl material is
used whrch > no or only very little alkali netal such as al um na.

Catat yti c# oL | i sificabBA BArS aquiduS akblinb 3fahiMg mixture was
deposi t ed On ﬁ% gf’n% cajnfositeeﬁrg&%ﬁr@ pOBRE Sanfh phbrfgnsrlﬁ:ﬁ CAMIIEN Qg&fa%f Sodium
conbi ni ng i t Oi%drroﬁld§' Nﬂ&lﬁé @nd BEr@Jr@p&ﬁQhanud&DW&fde i Buch XJubrffat BatCthe
conposite sr H@@m Dkdil g,nag,.%m,gys,ﬂé,s i npregnated with a noble netal
(conpound), 'éh@éréﬁ Al ©s-59 SHAKD.1Q0{H5]. MOK-3.4 Nay P INGBOMIIB HEG 2 or no initial -
deactivation. EaRpdaxslciaR Ras RidhsredVBy Glainfanig i Netrdawswe dt WSt hC fdn@s hours with
conposite si Jsthﬁ@ﬁﬁarﬁﬁﬁo%ia\)&lﬁndérca’ﬁfobérﬁné pragsare el enotiriglthe wadtiecihietdre ferystlinelpuminium
gr oup CONSi Siikca@ wak filterdar dfic aksheywiti water antl e pHirs hewasl wair [was dtiopt &and driedtah 120 G-
reduce thei rfopo8ihouB0iThd 3o ottavehd kcempmsitmsiivata ichad dw charbaerisia-ty diiiracion patarugen in
their freagzi Tapleptiimivhich Mistiate "onprbdents tieHwerplenss spacing (i healcylted &rorp thagnaagyred theta
hydr ocar bon (Brdgg andie) b uking/the Bragg oaietionyand! "hes®! WPisspnisdheintesitcd 8 Heaksoxprgssed as a
her ei nbef or epaieeptage ¢fdhp intFielly eftheahsin pegkdewaxi ng process according to the
present invention nmay suitably be carried out at a tenperature of from
200-500 [err], a hydrogen pressure of from5-100 bar, a space velocity of
fromO.1-30 [err] and a hydrogen/oil ratio of from 100-2500 NI .kg . The
process is preferably carried out at a tenperature of from 250-450 C, a
hydrogen pressure of from 10-75 bar, a space velocity of fromO0.3-3 15

[err] and a hydrogen/oil ratio of from 200-2000 [err] Furthernore, the
present invention relates to nolecul ar sieves which conprise a conposite
crystalli & aluniniumsilicate prepared as herei nbefore described, and to
the application of such nolecular sieves in a process for separating
conpounds with a substantially unbranched structure from m xtures of these
conmpounds wi th conmpounds having a branched and/or cyclic structure. For
this appliggation the conposite 20 silicate should be at |east partly
dehydrated. The invention is illustrated by the foI | owi ng Exanpl es. EXAMPLE
125 .
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Preparation of conposite crystalline alumniumsilicate A. An aqueous

al kaline starting m xtute was preparﬁgﬁ Hgégg to water the foll ow ng
conpoeunds: anor phous silica, alum ni 7% , sodi um sul phate, sodium
hydr oxi de, pyridine and tetrapropyl amoni um hydroxide in such quantities
that the starting mxture had the follow ng nppgye gonposition: 30 93.5
[err] Conposite silicate A was prepared by mafTmtarm ng the starting m xture
at 150 C for 75 hours with stirri-ng in an autoclave under autogenous :
pressure. After cooling Dispdc@acti on m xture crystgpgi nggal umniumsilicate
was- filtergd off, washed with water until the pH of t®& wash water was
about 8 and dried at 120 [err] for 16 hours. The so obtained conposite
silicate A had the charagi¥istic X-ray diffractionspattern given In 35
Tabl e A, I n which "Dspageg"7 represents the interpl axi]%r spacing (in A
calcul ated fromthe neasUted theta (Bragg angle) by’Using the Bragg
equation and [err] repre3és the intensity of a peé&k, expressed as a
percentage of the intensgtgg of the main peak. 40 4?9(?0 55 4 - EP 0178 699

Bl TABLE A D space , % 9. 39

52 3.97 3.81 76 10 76 3.92
49 3.85 3.76 100 3.81 4 '

76 3.76 ® _ 69 3.71

49 3.64 3.71 56 3.53 49

89 20 3. 46 3.64 74 Chegni cal anal ysis of

conposite silicate A showed that its alum niumcontent was 1. 14 % by
wei ght. 25 Conposite sil 'r:'r_'éte Ais acrystalline i rgrowth conprising
substantiazﬁly equal anmoupge of two different crystaggdine al um nium
silicates which are further indicated as "silicate 1" and "silicate 2".
Conposite silicate B was prepared by using a simlar starting mxture as

used for silicghéinidal afblyeRitk céridbite MRatd W showst Bt s Mimidi@h EdnteBRad 114 RAKOEhight.
from 0. 10 2 Océnpdsie sliidgte A B'al erifEalliib XitaAGrowtRBmPRbIng t sabstMaliR loqued @mbudts df the itfétent
hours W t h Sgrstdling Slumfiu@rsiliddidsOmich \éR FREhditaidd3CsidaR 10 aRd Siicate T Coinpedid sidate
further as dewes progedtsr Bingalivir §tatingt higtudCis us&iiar silicato A, Gicert itHat tha idiatamolificof
conposi t e Si (ColbNNOHBvak indmami tramrieid tgas2 Thé staihg mixitecwds Jhdintainéd @a150 ° C for 93 hours
di ffracti on wyitsieinginas asbadaws undar didgbreuBpredstislahd Beddds fldthepasciescribed hereinabove for the

| /1 00 44) preparation of silicate A. 11. 10 50
The composite sllicate B thus obtained gave the characteristic X-ray diffraction pattem as shown in
Table B.
TABLE B
3 T —
e D-space LT %

40 l 1 . 10 50
3.85 100
- 3.81 69
3.74 41
_ 5 3.64 | 37
~ 3 Y 52 16

55
The aluminium content of composite silicate B was 1.06% by weight; composite silicate B comprises a
crystaliine intergrowth comprising five times as much of silicate 1, compared with the weight of silicate 2

present in the sample.



9.97 - 25 3.85

100 45 - 3.81 89 3.74
41 371 ~ EP 0 178 639 B4
37 50 3.52 - 16 3.44

22 55 The aléghgégggﬁgg&gaigef conposite silicate B was 1.06% by wei ght;
conposite si 4 es acrystalllne i ntergrow h corrprlsmg five
ti mes as much ys?au

ed h the 'Wel ht. of solusl ﬁq.te startill 1€ entas
in the sarrpl sed 1 theCEE a@gl‘;? %‘lg% y ﬁ%ﬁwgnot§$:em
al uni ni um si Letal nxf'ga.n&e ok maa'aqusoa 1@

ave under
ety %e eof’éu

starting m x{ &Eﬁ% g
that the COMpRiRLES X m&caap atiBinF B kialie ahubipiui dlicatd B% a\reammlomngmeec
was mai ntai ned at 150 for 113 hours wth stlrrlng In an aut ocl ave under

aut ogenous pressure and treated further as de§ d hereinbefore for the
preparatiga of silicate A The characterlstlcm diffraction pattern of
crystalline alumniumsilicate Cis given in the following Table C. Table C

10 D space /1 % 18 ;9443

91 3.97 D-space 78 3.92 i z

41 20 3.76 43 3.53
100 3.46 15 74 26 Silicate C, which was not

prepared according to th@. #3ocess of the present in®&ntion, conprised
substantially silicate 2q4ag¢ no silicate 1; accordingly silicate Cls not a
co osite crystalline al U nium silicate such as conposite silicates A and
'EXAMPLE 2 Adsor pti @a9&xperinents with conp05|gg silicates A and B. 35
Conp05|te2§|I|cates A and Bgwere brought into the hygrogen form by
calcining in air at 500[err£ for two hours follome y treating the
respective silicates 2 tidwBd with an aqueous sol uti 8 of 1.0 N ammoni um
nitrate. Fromthe NH4 sig,kgates obtained in this nmganer the Herr]
silicates Jere prepared by calcining in air at 500[err] for one hour. In
Tabl e D tKeé adsorption capacities nmeasured at 100[err] are given of the

hydr ogen forns difeats WRMchtvais Mot piobarb® 3ERFing BMAb Process of the present invention, comprised
substantially silicate 2 and no silicate 1; accordingly silicate C Is not a composite crystalline aluminium
silicate such as composite silicates A and B.

S0

EXAMPLE 2

Adsorption experiments with composite silicates A and B.
a5 Composite silicates A and B were brought into the hydrogen form by calcining in air at 500 'C for two
hours followed by treating the respective silicates 2 times with an aqueous solution of 1.0 N ammonium
_ nitrate. From the NHq* silicates obtained in this manner the H* silicates were prepared by calcining in air
S/ at 500 " C for one hour.
. In Table D the adsorption capacities measured at 100 * C are given of the hydrogen forms of composite
40 Silicates A and B.

TABLE D
® Experiment Silicate ‘N-hexane, mmol/g 2,2 dimethyl
butane, mmol/g
50 1 A 0.84 0.27
2 B 0.99 0.68
85 From the results given u{ Table D it will be clear that of the two silicates A and B composite silicats A Is

the most selective when applied in a process for separatmg unbranched n-hexane from branched 2,2
dimethyl butane.



TABLE D 45 Experiment - . Silicate N- hexane, [err]
A .

2,2 dimet hyl butane, mmol/g 50 1 .
0.84 . : ~ 0.27 2 EPO178699B1 . 0.99
0.68 55 Fromthe results given in Table Dit will be clear that of the

two silicagRsvmrlesnd B conposite silicate Ais the nost sel ective when
applied i nTaprocess for separating unbranched n-hexane from branched 2, 2
di met hyl but aseaxify experifent®. 178 699 Bl EXAMPLE 3 Dewaxi ng experinents.

Catal ytic deveaelyie dewaRing ieXRAfMenty\WER daitfed loBidinWnte thbug) 6SbrdtiBl PUD RaQBCoRthg a
in a react dredaddtofiithei HygrogenSiorm oK Euinpasih shiicath e ooetly@0 O b dtrd Eiltkedl with AMBIGR | daide
silicate Apaficlesat al yst D, both diluted with silicium carbide particles.

Cat al yst D watajystcl) avese prefiyedebyt extrddimga anixtuire bild ConiPosite sHIOTP @Répamd & & EifMdrGnanner
(prepar ed Bnsiicatei Armitn plumiam bipder amatesial (weighteatie) of ailitate adluniihana 40 1) dad impesgRRtihgithe
(wei ght r aplteinedfextyidpipe withc0.2% by weight of-paliadiym.and i npr egnati ng t he obt ai ned
ext rudat'es wit ¥exp rafitnzie\pf Wethy$aa asibinremprging Rt Mweight AF wax 2.8 paihivioh sutiphundnd less
North Sea ¥@% dimemwortpsitiogenn gnbhaving\a peerr goint &t 3Gia %, acgorging ST DET wesh cataliinally
| ess t han 9eYS{RAn e presence gldtydrogencundendpergting corslitionpgiventin thd follgdng Eable|E.
according to ASTM D97 was catal ytically dewaxed in the peesence of hydrogen
under oeerati ng conditions given iMLl%egf ollowing Table E. 15

TABLE E %xperi ment 3 experinent 4 <ewepe+nent 5 20 partial hydrogen

pressure, bar 40 40 . 40 space

vel ocity, kg feed/1. 25 catal yst/ hour 1.

0.7% 1.0 average react or° élr'rjf:)n(la‘rngt ar e‘,x[ngr nt §45m°rm“ §
330 20 220.20 hydragen feed rate. N1/ ka feed 700

700 partial hydrogkh p2edéute)Shar 40 skpicate A
silicate A D The liquid ra??i nates obtained in experi'lrjrents 3,

4 and 5 after catalytic dewaxing were distilled in a vigreux colum; the
resul ti ngsgaceacvéleastpoikgi fgedfQve 300[err] had pour points of -18 C,
measur eeb%({agc%)/ ding to ASTM D97. The yjeld of liquid dewaxed raffinate,
cal cul at €0 a5 Pﬁht per cent age on bast® of hydroca?t?én feed, wak*®3 in
both experinment 3 and 4 and 71 in experinent 5. ‘The stability of conposite

aii ch portvoaigs RAERR Sastellifh. (W O0F T2 VG G300 0 pour paPBi of the

dewaxed3t affi nate was observed. Fromthe reaction conditions. and results
shown it ¢ f onippﬂ'!t ylic A and cat st Dare 4 xcel | ent
dewaxi ng ‘%’;‘t’g%@t’gwg‘éﬁﬁs SO 1&%% ocegg@for t he prgg%r ation of gogonposi te
crystalline alumi niumsilicate which conprises naintai ning an aqueous

al kal i ne m&;{\g m xture conpri sing g@{feate HDres?.ﬂj_,ﬂAcorrpoundsn one or
nmor e al 8 ni um conpounds, one or nore conpounds of netals from Goup la of
the Periodic Table of the

" The liquid raffinates obtained in experiments 3, 4 and 5. after catalytic dewaxing were distilled in a
~ vigreux column; the resulting fractions boiling above 300 C had pour points of -18 ~C, measured
40 according to ASTM D97. The yield of liquid dewaxed raffinate, calculated as a weight percentage on basis
of hydrocarbon feed, was 73 in both experiment 3 and 4 and 71 in experiment 5.
The stability of composite silicate A was evaluated by continuing experiment 3 for 540 hours during
which period virtually no change in raffinate yield or in pour point of the dewaxed raffinate was observed.
From the reaction conditions. and results shown it is clear that composite silicate A and catalyst D are
45 ©xcellent dewaxing catalysts. '

Claims
50 '
1. Process for the preparation of a composite crystalline aluminium silicate which comprises maintaining
an aqueous alkaline starting mixture comprising one or more silicon compounds, one or more
aluminium compounds, one or more compounds of metals from Group 1a of the Periodic Table of the
Elements {MX) and organic nitrogen compounds at an elevated temperature until composite crystalline
aluminium silicate has formed and subsequently separating crystalline silicate from the mother liquor,

55
wherein the various compounds are present in the starting mixture within the following molar ratios:



El ements (MX) and organi c ni'trogen conpounds at an elevated. tenperature
until conposite crystalline 55 al#;rbrjzéjg&%sy I cate has forned and .
subsequent |y separating crystalline sTl bm t hjlml P"ﬂﬂlmmn”umn
wherein the various conpounds are present in the stants RN in
the foll oW ngxmab@g rati os: 7 C L M S* EXAMPLE 3 Dewaxing *
experinents. Catatyti c dewaxi ng experinents were carried out in once

t hrough oper at i waiing edpeki@a@s.or containing a 5 fixed bed of the hydrogen
form of conposiGatlyld téwaring experiientsabend Yéartiedlbut MObrte Mirbugh RFeritioh Ih & rdabibi ébRaining a
carbi de past iixskdd®d ofthb diygregenBorast qompsas Sillcaliby A @K tétlght MY beth RilNsdUWIR Micium carbide
conposite si pariddse (prepared in a simlar manner as sillicate A) with

al um na bi nder GatelyelrD whs gromiregttly exdaiding achixtaielof @ @brapositd siivatedprepaded: id g similer manner
i npr egnat i ngas $iisate N aitheemiesbinded matedal (ireight Gtic 66 diigatee aiginina &f 4 pHll andithprepnatih the
A waxy raf fi aeisieedekirudaies WithQe2%e by waighhofeltadivinsi ng 21% by wei ght of wax, 2.8
ppnw of suPphur® wexy raffinats of Nerlhk Spa spiginvcentprising R 19§ dn welahtcbf Iwaxs i28gppsnwns wuiphyo anet less
of + 36 [err }“a'achB_F't!i %g‘t’f’ﬂﬁnA@PI\haM apay roint al %36 (& p¢oprding i ASTM D97 wae: catalytically
presence of HYFrasdeite greeraee ¢ hudregen yader epsrrtiog eanditions given in fhetfellowing MabiafF.ng

Table E. 15 TABLE E experinment 3
experinment 4 experinent 5 20 parti al ﬁlré)gen pressures bar 40
40 s 40 space vel oci_ty,ﬁg—f—eed/l . 25 catal yst/ hour

1.5 . 0.75 1.0 average reactor tenperature, [err]
345 - 330 0 hydr n feed rate, NI1J/kg
f eed 700 700 experatitt 3 ipnrisenc 4 Sﬂ}%ﬁm“‘lg
sill\s-ate,ga silicate A D.The liguid raffinates obtained

in experi mepdrtidl h‘h%ﬁr?ﬂﬂre?aﬂﬁ] yti godewaxing werg distilled lgg a

vigreux columm; the resulting fractions boiling above 300 C had pour points
of -18 C, neasured 40 according to ASTM D97. The yield of |iquid dewaxed
raffinate, splceUvrdlioadty,skg F&dglll percentage on basis of hydrocarbon feed,
was 73 inaz2ooth exgﬁlri ment 3 and 4 and 71 in_experiment 5. The stability of
conposi te sTHREEYBRYE LS eval uated by confirfui ng exper Pedht 3 for 5460hours
during which period virtually no change in raffinate yield or in pour point
of the dewaxed raffinate_was observed. Fj,amthe reactjon conditions and
results sho eql'?‘i'i“ﬁ?"e’afwgﬁﬁﬁpogi te';“gi licate A a#?ﬁ catal yst B88re 46
excel | ent sdewaxi ng catal ysts. Cains 50 1. Process for the preparation of a
conposite X“% i 1 1} S lscat I ch conprigs@s naintaini an
aqueous aIJ(zfi |ngLétfggrtliqlr?gmh'r‘!(#l%edggnprieléi.wnng one or nzg’ e silicon égﬁpounds,
one or nore al um nium conpounds, one or nore conpounds of netals from G oup
la of the Pgids@@die Table of the Elene nd ' I trogen o
conpounds #t gg'géefevat ed tenperature Eé\ﬂ#yg%rﬁ?osi%ﬁ%r%gtgal l'ine al Bm ni um
silicate has forned and subsequently separating crystalline silicate from

the mother |i 04Ry liquitiafifidd dblbfed H LPEfindnRE) QUAHISs afeR cREFREMwatify WIS distilled in a
starting m x§gei Ml thet B&uih@ | Habtibhd) Boilifg! @ovd 380 O haB pour points of -18 °C, measured
4 according to ASTM D97. The yleld of liquid dewaxed raffinate, calculated as a weight percentage on basis
of hydrocarbon feed, was 73 in both experiment 3 and 4 and 71 in experiment 5.
The stability of composite silicate A was evaluated by continuing experiment 3 for 540 hours during
which period virtually no change in raffinate yield or in pour point of the dewaxed raffinate was observed.
From the reaction conditions and results shown it is clear that composite silicate A and catalyst D are
4 ©excellent dewaxing catalysts.

Claims

® 1. Process for the preparation of a composite crystalline aluminium silicate which comprises maintaining
an aqueous alkaline starting mixture comprising one or more silicon compounds, one or more
aluminium compounds, one or more compounds of metals from Group 1a of the Periodic Table of the
Elements (MX) and organic nitrogen compounds at an elevated temperature until composite crystalline
aluminium sificate has formed and subsequently separating crystalline silicate from the mother liquor,
wherein the various compounds are present in the starting mixiure within the following molar ratios:



EP 0178 699 BL RN  : RANY - 6 - 3,000, [err] : [errT—- 200 - 10‘!%0,

ARk

[err]. 60- 250, [err] :*[err] < 10, and [err]
to RN representing-a pyridine and RANEP PJ@@ 68¢BEi ng an gm&“
anmoni um conpound. 2. Process according to claim1l wherei N tepfesents a
conpound sel ected fromthe group consisting of pyridine, alkyl pyridines
and (substituted al kyl) pyridi nesm3. _P?Oﬁgss acgordhn to claim2 wherein
RN represents pyridine. 4. Process accorérhgto &ny 8t eains 1-3 wherein
the groups Rin [err] conprise foatﬂzellzkyl NYjr @u@e0 2010,0003nd/ or substituted
al kyl -groyps and Y represents an giﬁ)or],. .oPr_oc S a?%(grdi ng to claim4
wherein R4 NY represents tetrapropyl2anofidaim hydr ox . 6. Process
according to any of clainms 1-5 vvhﬁi%irt MKl anck [elQ,) amd e present in the
starting mxture in a.25 ol ag_¢ at. 8461 f_rong62_5 §00, preferably of from
40-450. 7. Process according to and of cflazms 1- wﬁe’f‘ei n Si2 and RANY are
present ingthe starting mxture in a nolar ratio of from 300-2000,
preferably of from 450-1500. 8. Process according to any of clains 1-7
Wher el n MK r epiBUERBE NS 4 RYHdee gl EwHY roprepeing AR eraic Frelieanammaghimgmeound. ry
in which M rgprsent s a nagjkc I.nin_qeW gli [ Irang é r%?“r e anL Sl anihon gf Qistin
m neral acid. { @é_’%ﬁ'{%ﬂ@@l%&ﬁ uéte uﬂﬁ%\%{im_ &P fg?ﬁ S RBRQUR, pegsisting
rng-mrxture 1 a nolar rati

TO??S
present insthe g?é’?’ o of fromb5.2-7.8,

preferably of f S%SQO ( - jng to any of clainms 1-9
wherein [er r? a'iﬁ‘%%z ﬁ%%ﬁ%@e%?hefﬁﬁﬁﬁgéﬁgﬁ{%gh% xture in the follow ng
nol ar rati osa, [HfRdckds &QSI’di[\EH by orSarts 1-3lwheRinCHE HRousC R G glél‘z‘gi%@ﬁé’dq%upglkyl-gmups

cl aNg 1- 10 wWheh@brisubdi@ted fyilgrdips dHdX rdprBsehiS as bidnl €d T OF hours at™ a

tenperat uP® of from 100-250 C under autogenous pressure. 12. Ml ecul ar
si eves whi chs.c (igebssSReddifgo R 4 hediry RINY rbprsania kettirobyLemntdnlumaRtidxidy. epar ed
according to a 45 process as clainmed in any of clains 1-11. 13. Process
f or separ at i &g Feaegscactmiding\iotdny af daihs t-Snvihisainl BN armalR. NN alequlessit riruthé staing mintate in a
m Xt ures g; t hensolar catiopicfeomo25-800, tprefaraigpas el #0448i ng a branched and/ or cyclic
structure wherein a nol ecul ar sieve according to claim12 is used which has
at | east par ¥l \Prisessraccudingiio aneof claipgs 116 wherpin §i@s and BuNYtaracpreseotdih the isertiogemixduieriga
of hydr ocar bon msiar satiguiicrony 39012009, rraferably of frans#8-16®hpri ses a conposite
crystalline alum niumsilicate prepared according to a process as cl ai ned
in any of ¢l &i rikocess apgordingsto apy efcclaims 1€ whereln MY reeyeenia jahipaphiongieb Med #ndiahsast one of
catal yst conpr iNLinyhich Myarresspts s pliwlipgelipnsand Zypregenis g aning of & pingsakecis: or
conmpounds thereof on the conposjte crystal]i al um ni ilicate as
carrier. 16, -J’gg;%*gcgg@m;&e giw %uf‘@f 0 P o8 e L P oo o
oil to be dewaPbiPha&’ SRRy ¥ 8m t he group consisting of -
| ubricati ng . lP?’dce§sr gcggr&% rtBeranyObfl aaimgqfaoﬁ}?epeqé S@;.d AIZG ard lllz%' ar§ present in the starting

o mixture in the following molar ratios:

; Si02 : AkOz = 65-200, and

- H20 : SI0; = 8-50

“  {1. Process according to any of claims 1-10 wherein the starting mixture is stirred for 24-190 hours at a
temperature of from 100-250 C under autogenous pressure.
12. Molecular sieves which comprise a composite crystalline aluminium silicate prepared according to a
& process as claimed in any of claims 1-11.

13. Process for ssparating compounds with a substantially unbranched structure from mixtures of these
compounds with compounds having a branched and/or cyclic structure wherein a molecular sieve
according to claim 12 is used which has at least partly been dehydrated.

50 14. Process for the catalytic dewaxing of hydrocarbon oils wherein the catalyst used comprises a

composite crystalline aluminium silicate prepared according to a process as claimed in any of claims 1-

1.

158. Process according to claim 14 whersin the catalyst comprises also one or more metals from Groups .

5 6b, 7b and 8 or compounds thersof on the composite crystalline aluminium silicate as carrier.

16. Process according to claim 14 or 15 wherein the hydrocarbon oil to be dewaxed has been selected
from the group consisting of lubricating oils, transformer oils, kerosenes and gas oils.

8



EP O 178 699 B1 * C‘ L M S* 17. Process according to anﬁ of clains

pvagsoen pressure. o from o100 bar” e cthdede oo o RIRMNMIHILAL

and a hydrogen/oil ratio of from 100-2500 [err]. 5 Reven oat bons' 1.

Proc6de de pfreprbas a8Brdflgilaniok LIGAE §4-96 RhitHTs Rheldl duk biSd Rinbériurs QPR bdosoo A4 2
conprend | e NMahytrdg8i pdssuid oMdnf 8960 K& abBRBIvblodty ©Ffrdnilo. 18 WS Lhe GRTPhyRREEHoil¥RioQF
pl usi eurs conpeasr3ooksosilkg®l um un ou plusleurs 10 conpos6s de

| "al um nium un ou pluslours conposes de netaux du groupe |la du tableau
pdri odi que des el enents (MX) et des conposes organi ques de |'azote a une

t enper at ur e REvendimatipnssqu' a ce qu' un silicate d aluminiumcristallin.
conposite soit fornb et ensuite |la separation du silicate cristallin de la
li queur - mer ¢l  BOcddé gle drdpanption clynsilicate d'siominivpr eisteiiin sontkmsits, hd compramyle nebintien d'un
départ dans | emélargersierdéeartaiskiin aqueux Somnpranentun dSpitRIurs composés B Bilicium, ur: 06 pBsiours

‘000 4 SO » . s de I'aluminium, un ou plgglpursQcomPo@s 29 métaux du groupe la du tableau périodique
SiR : Al203des éémppts i)y etHigsprompesigcorganiques de I'azate 2 yp empdipturg élevée jusqgh cp qu'un

5-86 26 RNeifcats, Ealustiiuan eristalia cpRpstin s fermé mad RRsujie j9r padiion S slisri eriviptia de la
organi que d' anfRIrTEr QR tes: Harsy eompgsés spRRiseRte dyls Ip Andiange ABlidéRar ¢S fes repeRds
| equel RN repr P9BFEEWRAIS onpose chol si dans | e groupe constitu6 par |la
pyridine,® es-al coyl pyridines et des (al coyl substitue) pyridines. 30 3.
Procede selon | a revendication BY dais Rgb}&'el RN6rdpi0ddent e | a pyri di ne. 4.
Procede sel on |'une quel conque ggg_revepdjgati angob=3.o ¢yps | equel les
groupes R dans R4 NY conprennent datre #roupes al co?él e ot/ou al coyle
substi tud,et Y represente un an®dfy 35 AL,0pr 08e§8-2800n | a revendi cation
4, dans | equel RANY represente $id)¥dr oxpmge de k~ypapkopyl anmmonium 6.
Procede selon |'une quel conquealgecz reyeggi cati ong é-S, dans | equel RN et
RANY. sont pr~sents dans |e nel ange de*d ggt dins -8R rapport nolaire
conpris entre 25 et 600, de preference entre 40 et 450. 40 7. Proc~d6
sel on |' uBe qURN CPRISHRINEAMS plriinG BER M LrbEsdntant Bn coiboss dreumiéBs d'@inBnidh quafhhéire.
sont- presents dans | e nel ange de depart dans un.rapport nolaire conpris
entre 300 et2 26/0&8dé delo lafe@nbitMion @NHErs IdRGI R rddéiente Sin EmPEBEdhoBICUDE 16 grolR
quel conque descdneiusipel Ia pyriding, eslaicy) pokidinds bicids @lcofXussepé)@yadries. au nol ns un 46
conpos6 de fornule MZ et au noins un conpose de formule MOH, oO M
reprdsenti® B Procédd eclondd mivendication 2 rdanst leqielr Ripreprésanteda pyidiaeri on d' un aci de
mndral. 9. Proced6 selon |a revendication 8. dans |equel SiQ2 et MOH sont
presents darfs Precéddi|salagydungequiispngne desimeyendicationp Jo3: tdans fegiiel desc grepnes R @iansy BeNY
5,2 et 7,8, decompeneanbaieie greppalenyle ofiqu ajcople substityet Ypprsésele us anioha | ' une
quel conque des revendi cations 1-9, dans |equel Si 2, A1203 et H20 sont
presents Hads Pracédd pelandrrevradigalipn f.idappipavel F’ng FeRASEY KhyHiexvdp Ao itragsenyLamnaonium.
8102 A1203 = 65200, et 0: 8102 =:8-50 65 11. Proced6 selo ' une
quel conque §esPPEIR g “E%{'E'e\ Wlgongue, gps v 3?%"#“25‘%&%1"1’%%? '%‘H Hﬂtv ??B‘p’éﬁ"%% s le
ag pendant P¥a883° AR des A" [ARROT BYlRYE FAPRIIE SR TR PL SR RPPENSIBTR Y 9280
sous |a PLESS! Blcsal gé](;nq%ﬁeequelconque des revendications 1-6, dans lequel SiO2 et R4NY sont présents dans
- le mélange de départ dans un rapport molaire compris entre 300 et 2000, de préférence entre 450 et
1500. :

8. Procédé selon I'une quelconque des revendications 1-7, dans lequsl MX représente au moins un
45 composé de formule M,Z et au moins un composé de formule MOH, oll M représente un ion de métal
alcalin et Z représente un anion d'un acide minéral.

9. Procédé selon la revendication 8, dans lequel SiO. et MOH sont présents dans le mélange de départ
dans un rapport molaire compris entre 5,2 et 7,8, de préférence entre 5,6 et 7.0.
50 .
10. Procédé selon I'une quelconque des revendications 1-9, dans lequel Si0O2, Al20z et H20 sont présents
dans le mélange de départ dans les rapports molaires suivants :
8i02 Al,O3 = 65-200 et
Hz0 : 8i02 = 8-60
58
11. Procédé selon I'une quelconque des revendications 1-10, dans lequel le mélange de départ est agité
pendant 24-190 heures 2 une température comprise entre 100 et 250° C sous la pression spontanée.
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- C L M S 12. Tanis nol dcul aires qui corrprennent un silicate

d'alumnlumcristallin conposite prdpare sol on un pro um
revendi que dans |'une quol conque des EPY/&T8899B1 ons 1 "mmwm&'uimrpour
separer des conposes ayant une structure substantiell enenf nbn-% ari f ree a

partir de 5 N6l an es de cos co oses avec des con"%taz% a Ewé s
structure raftf fTF'f‘ﬁeé °5'ﬁ' ng‘ F‘iq.lﬁe R <y alugi 1'51:13?? pepare selon un
mol 6cul ai re selpﬁ’ e Je! g rayrriaus 9egy ?q‘éﬁﬁmqgeé’?%re‘ée" e Var ti el | ement

déshydrate. cgqég oqfis%gre Ao %efaaggﬁ @iﬁ?e%s&uafdhgrﬁ Shon-ramifiée 2 partir de
d hydrocarbure%é %g Séhe dthucture rénige B ¢ }éggue, dans
silicate d al urg P? t.ﬁiflée alnis 'm&igdLe 's&lﬁw ?Qp%ﬂatﬁﬁ’ 1Q'BuP5' 2 AL RefRs hertioNoHht
revendl que dang ue conque des revendications 1-11. 15. Procede sel on
| a revendlcatlon 4 dans | equel | e catal yseur conprend aussi un ou

pl usi eurs nﬂi@ll%cé’cﬁs dé€) [ BbRAaG) catditiqid othulld ERYIRREBSed] Glafe foqia 18 Latalystiur luiiss
silicate gpal Ubiprerth @ dilfchi| drdiuminhoi PRdlinecompbosite préparéTaElors up Pocdds tdl Gue Rverekedd
sol on | a revendafatiedueidehqteidelTeventivatons aquel | Mhuil e d' hydrocarbures a
deparaffiner a ete.cholsie dans | e groupe constitu6 par |es huiles

| ubri f 1 ant es1s. Ipaédéudeion 3a Peantdicition né fdansaquelileatalyssir kempomb pesi @t od plgsieurs métaux
gazol es. 20 17.defgrodpes 6b,s7nledi8 du' composgsidé cesnétauxdos lersilivain dalaminium regstdliih cofposite
qul est nirs on coewy suppdit.une tenperature conprise entre 200 et 500-C, sous
une pression d' hydrogene conprise entre 5 et 100 bars, a une vitssse
spatial e conf iPegédsnsalon 1g raverdicationitft ou 15, dang dequs) dBuilg rfiyeiesasiufes 2 déparafiiner a été
hydr ogene/ hui | ehaisiamgaissiecgreype cppgitiét Pap deso s Kiprifiantes,lem s Goperasormataurs, les
VerXahren zur I‘@P@P?ﬁ‘ﬁ%ﬁ@mﬁsnes gem scht en Kkri st allinen Al um niunsilikats,

wel ches eih Hal t en ehner 30 | ka chen_ Ausgan sm
ei n odor mehi%eFErcdgd solon | ?1 %sn“’ eé‘p'ﬁ 186 ﬁ (A\m' g“ B &G Q'gpérgure
ety it e ﬁagp el s.%i“i’%ﬁ’éf. K
G uppe |a des g’(ﬂﬁ% H’Ee%['ér? | B! g tpéan
Stickst offver b| ?rf afl t, beI eI ner er hdht on Tonper at ur b| S zur _
Ausbi | dun ° ei nes gem schten kri stallinen Alum niunsilikats und ein
anschl | e~endgg, gennen des kristallinen Sllikats von der Mitterlauge
unfa~t, worin die verschi edenen Verbi ndungen S6 i m Ausgangsgeni sch in
den fol gendef NRlyfdnNA} HBlsRREY HfYs! defiteien fidtalinen Aludiisifkats SweléhS) ein Hialh eiter
RANY 5 2QP- 10%@rigeﬂfglkalischen Ausgangsmischung, die ein oder mehrere Silizliriletbindungén?éids oder mehre-
60-250, Si 2: N Qumidimversi ddﬂa& eine :od& fakhrers Varbmbyngdrd veroMbtalleRNbue er Eyprpediandes
darstelit und RghblefdysiemOad Ehsath MX)Wad engardkche SivhsisfiverbivduniEnniasy bbiethetrrithten
2. Verfahren naphpéasitisiah Alsbidung ienedYérdschion bristallidey Alerisiursjiikitel g ein anschliefendes
Al kyl pyri di nen Abiéhnérs ddaddisthltiries IStiikats vainldpt Mutfeyladod iurnéast, M@ﬂ%@lﬁ@@ﬂd@mm@mﬂu"gen
ausgewghi tse VeriniAoshangggdraishbirn den folgsdded, Malksrhiilirtigsomvariiegem: Anspruch 2, worln RN -
far Pyridin steht. 4. Verfahren nach eine der AnsprUche 1 bis 3, worin djie
G uppen R in RANY vier Al kylgruppeBNund/:oRg¥Y sub®+300Qi erte Al kyl gr uppen

darstel | en und Y ein Anion bedeute 056 .5 Lf ajicRAoBREN Anspruch 4, worin
RANY fUr Tetrapropyl anmoni unhydrOX| %t eh?"l‘w3
40

§i0, @ Al,0, = 60-250,
$i0, : MK 10, und
H0 : 510, = 5-65,

worin RN ein Pyridin darstelit und ReNY eine organische quaterndre Ammoniumverbindung bedeutet.

2. Verfahren nach Anspruch 1, worin RN eine aus der aus Pyridin, Alkylpyridinen und (substituierten
‘Alkyl)-Pyridinen bestehenden Gruppe ausgewihlte Verbindung bedeutet.
50
8. Verfahren nach Anspruch 2, worin RN flir Pyridin steht.

4. Verfahren nach eine der Ansprilche 1 bis 3, worin die Gruppen R in R«NY vier Alkylgruppen und/oder
substituierte Alkylgruppen darstellen und Y ein Anion bedeutet.
65
5. Verfahren nach Anspruch 4, worin ReNY flr Tetrapropylammoniumhydroxid steht.

6. Verfahren nach einem der Anspriiche 1 bis 5, worin RN und R«NY im Ausgangsgemisch in einem

10



6. Verfahren nach ei nem der* Ansprliche 1 bis 5, worin RN “‘N“L
Ausgangsgeni sch i-n ei nem 10 Mol v n 25 bi Mﬂ
von 40 bis 450 vorii egen 7. Verfahﬁgﬂﬁh&seﬁﬁem der e h bts ',

worin Si 02 und RNNY i m Ausgangsgem sch in einem Ml verhaltnis von 300 bls

2. 000, VOfZugsmbéﬁalﬁfwon‘h'é%is%béerzu'é%us\é%M(ﬁ&&ibOvﬁm nVerfahren nach einem
der Ansprrche 1 bis 7, worin MX far wenigstens ein und weni gstens gin -

MOH steht, wor Uiahfes h&bh%lsaldenmsalubneoﬂ bie B worl $i0, WRORAYEMNARGAngELe/IsBICin einem
M ner al sdur e bmeishianhis vdh.300/B15 B.odb, Rzufaneide Ashs430 BIRA.560 vomgend Si O2 und MOH im
Ausgangsgem sch in einem Mol verhAltnis von 5,2 10 bis 7,8, vorzugsweise
von 5, B - 7,80 vefshree g . cindf.deNadshréibitecbis ICWoridi M fir sherigséams pin~M{Zeundl wWenigstéhs sin
worin 8i 02, A BOH stehiwédB®a eimmli&gmltyls@stdﬂsjnd Zreinchaion eiobrodinet@siiure bedeutet.

Mof ver h~ Itn| ssen vorliegen: Si O2: Al1203 = 65 - 200, und 15 . H20: Si 2
= 8 - 50 . Bl. Veyiahrbm hach Anspructn8,evorie BiOe and MEAH jm @egengsgdpiissh WeineoMplyerip@iinjs von 5,2
“Ausgangsg®eni schis 28, oizugsvei® 8o 6AcdéA veriegemi ner Tenperatur von 100 bis 250 C
unt er autogenem Druck gerOhrt wird. 20 12. Mol ekul arsi ebe, wel che ein

geni scht es KPi Yariahpm sagh aineryider Anarrtiche [ his 9. perinyBi0e Y20 uRch KO lop Auagengsgemishyi fen
wie in einem d@[ge T&WW'&”M‘%‘“&T 13. Verfahren zur Abtrennung von

Ver bi ndungen m t S 8 i chen unver zwei gten Struktur aus Gem schen
di eser Ve¥bi ndur"éf@n SiQ2t= 9aPhi ndungen mit ei ner ver zwei gt en und/ oder

L i s 4 M R 6
Verfahren zum??%&r PORILENEh '5'?? i‘?‘?v& sser offol en, worin der

ver d et 'ﬁt ﬁlLﬁ@?ar{‘s?e%e.%ﬂh gﬁ‘lggrﬁ' Egh%§ khsrtéllﬁg@l\lhﬂnﬂﬁt%sﬂmay %reéétmp }\Ach %ﬁgm Verfahren,

hergestel t ge & 14M € 1N el nem Anspr~che 1 bis
11 beansprucht, u 15 Verfahren nach Anspruch 14, worin der

Kat al ysat or 1§.U9$}faﬁrbﬁ‘ z@'dﬁftreﬁfﬁﬁﬂ' %nevd}@ﬂdﬂillﬂ@ﬁ At Sind¥ AR WasbHRRAsh verzvidigte Stnfkiup @&y
Ver bi ndungen hggigdhe bibssF PétbikRden Gkl VFbindlhgdh fiitleinBEverzhbigeh GhdAddet dyckeationBlrtktur,

Trager unga~t.wsa e MoMRIidrsdd fidh PASRUCANSDickheRdet virddads Amindé@ Iibilwvelda Selydratisiert
ent wachsende Kgdthegnstas serstoffoi aus der aus Schnl erol en,

Transf or mat orol en, Kerosi nen und Gasdl en best ehenden G uppe ausgewdhit
wor den i st. 14.7Verldarod alat katalytischén Ertweeimenl @on IKuhispwdseensioffién,bvcgin U6y, verwshdsdtee Katalysator
el ner Tenper at eiti gemisctddOkristaltineS FuriuB)siliked, hergestelt rgemél\einsmr Garfeliren] rwie iin eingm Sler

bis 100 bar, ebmerichidibigtisemspucht.ghélt von 0,1 bis 5 Kg.l- .h- und einem

V\asserstoff/I 1-VerhAl tnis von 100 bis 2.500 N .Kg-1 ausgeflhrt wird. 45 50

65 15. Verfahren nach Anspruch 14, worin der Katalysator auch ein oder mehrere Metalle aus den Gruppen
6b, 7b und 8 oder Verbmdungen hievon auf dem gemischten krlstallmen Alumumumsnllkat als Tréger
umfast.
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16. Verfahren nach Anspruch 14 oder 15, worin das zu entwachsende Kohlenwas serstoffé! aus der aus

Schmler&len, Transformatorblen, Kerosinen und Gasblen bestehenden Gruppe ausgewshit worden ist.

17. Verfahren nach einem der Anspriiche 14 bis 16, welches bei elner Temperatur von 200 bis 500° C,

40 einem Wasserstoffdruck von 5 bis 100 bar, einer Raumgeschwindigksit von 0,1 bis 5 Kg.I™ h~! und

einem Wasserstoff/Ol-Verhiltnis von 100 bis 2.500 NIL.LKg™ ausgefUhrt wird.
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