WO 03/ 048043 PCT/ US02/ 26208 1 PROCESS FOR MANUFACTURE OF MOLECULAR S| EVES
5 This invention relates to nmol ecul ar sieves and processes for their
manuf act uwe.o3Nisoes especial ly it relates to a variation i rcrhesope@paration
of synthesis mixtures to control product characteristics. The invention
relates primarily to the manufacture of 10 phosphorus-containi ng nol ecul ar
si eves, especially silicoalum nophosphates. In U S. Patent No. 4 440 871,
the preparation of a nunber of phosphorus-containing nol ecul ar sieves is
described. 15 The patent particularly describes processes for the

manuf acture of numerous crystalline mcroporous silicoalum nophosphates
(SAPO s) including SAPO-34, enploying sources of silicon (e.g., a silica
sol), alum nium (eEROCESY droR AN KA T REN @K i @) ECBbaR 201 phosphorus (e. g.,
orthophosphoric acid), and an organic tenplate, for exanple

tetraet hyl ammoni um hydroxi de (TEACH), isopropylanine (iPrNH2) or

di - n- propyl ami ne  {DRA)invidie: R endlatde (B SElRSUEey Of sl Ch 15,

i ncorporated by reference herein, gives X-ray 25 di ffractll on data for the
SAPO s and de¥e?iExed Hery thaiy imarésfaqtm? wlsebmmlm idomn.

I nt er nati onal . Appl ' 0Q/.0649. scri bes t ai ni hg _

phosphor us- cont at nélﬁggdrmq%]ecu lga(r)tlls?%evlgqsdco © ro%arragtafﬁri ccig %Wté“eaﬁwlcf nar r ower
si ze di stributixdnins 30 agittatdlomreigst Stddadig et tagbl img EP- A-541 915

is concerned with the conversion of nethanol to olefins (MTQI), especially
light (C2 to %Qﬁentlon relates primarily to the manufacture o

10 phosphorus-containing molecular sieves, especially
silicoaluminophosphates.

In U.S. Patent No. 4 440 871, the preparation of a
number of phosphorus-containing molecular sieves is
described.

15 The patent particularly describes processes for
the manufacture of numerous crystalline microporous
silicoaluminophosphates (SAPO’s) including SAPO-34,
employing sources of silicon (e.g., a silica sol),
aluminium (e.g., hydrated aluminium oxide), and

20 phosphorus (e.g., orthophosphoric acid), and an organic
template, for example tetraethylammonium hydroxide
(TEAOH), isopropylamine (iPrNH,) or di-n-propylamine
(DPA) . The patent, the disclosure of which is
incorporated by reference herein, gives X-ray

25 diffraction data for the SAPO’s and describes their
utilities in catalysis and absorption.

International Application WO 00/06493 describes
obtaining phosphorus—containing molecular sieves of
lower particle size and narrower size distribution by

30 agitation, e.g., stirring or tumbling.

EP-A-541 915 is concerned with the conversion of
methanol to olefins (MTO), especially light (C, to C4)

olefins using an aluminophosphate crystalline molecular



ol efins using an al um nophosphate crystalline nol ecul ar WO 03/ 048043

PCT/ US02/ 26208 2 sieve catalyst. The specification describes the

advant agewooB/ossvad | particle size catalysts in MIO proce®sadiSoantopr ovi des
a process for facilitating the nmanufacture of a small particle size
material by 5 stirring the synthesis mxXxture, producing SAPO 34 of nedian
particle dianmeters, expressed as a mass distribution, in the range of
about 0.6 to 1.4 pm EP-A-185 525 describes a process in which SAPO 37 is

manuf act ur edsig&ggcgt%%\g%@ggﬁlﬁgy%%%%ﬁryr&chiqgé @ exanpl e there

are used an aqueous p nin sphoric acid, alumna, and
tetraet hyl amidivartietgagprapydmainimes tim diyedroxi desstasl yriganic NEhpl at es, and

an organi ¢ phase conpri si tetraethyl orthosilicate jn hexanal, a solvent
i sci bl 6 T AT SN G0 T B T 4TV Barl e-o Thet & T Gbrt Sour ce,
silica (H siddnufscHispessed dmnihedetfcs opyiammdtial hygr oxi de.

I nternational Application WO 01/36328 describes a process in which a

met al 1Dal uni flophobphaties midcif ss MKSige REOHIRCIARCE Usthg an
aqueous syntrp?ecﬁign rggg gl&oﬁm%%e’eeé%%& sour %assgf the el enents

essential to the structure o an organi ¢ solvent mscible

with water, §he:pusposs, ofid hensotyed obeivehd @ solwbid izt he source of
the netal in the 25 aqueous synthesis m xture. Wien the netal is silicon,

the source may beERrAel§adidy|derehidses iz @wocase Pr eduieh i ARMI o is
based on the; observatlan od NAlidd 4 NS,SLILLOD-RLaMdlfg comanent s
10 In an example there are used an aqueous phase
containing phosphoric acid, alumina, and tetraethyl and
tetrapropyl ammonium hydroxides as organic templates,
and an organic phase comprising tetraethyl
orthosilicate in hexanol, a solvent immiscible with
15 water. In a comparative example, the silicon source,
silica (Hisil), is dispersed in the tetrapropylammonium
hydroxide.

International Application WO 01/36328 describes a
process in which a metalloaluminophosphate molecular

20 sieve i1s manufactured using an aqueous synthesis
mixture comprising a template, sources of the elements
essential to the structure of the sieve and an organic
solvent miscible with water, the purpose of the solvent
being to solubilize the source of the metal in the

25 aqueous synthesis mixture. When the metal is silicon,
the source may be a tetraalkyl orthosilicate. ’

The present invention is based on the observation
that if the silicon-providing component is dissolved in
an organic base prior to its incorporation in the

30 synthesis mixture the resulting silicoaluminophosphate
molecular sieve has a particle size smaller than that

obtained from an otherwise identical synthesis



an organi c base prior to its incorporation in the 30 synthesis m xture the
resulting silicoal um nophosphate nol ecul ar sieve has a particle size

smal | er twearo3ksas3 obt ai ned from an otherw se identical syeThse?/s6200

03/ 048043 PCT/ US02/ 26208 3 procedure in which the silicon-providing
conponent is added directly or is neredy dispersed in another conponent
of the synthesis m xture. The present invention accordingly provides a 5
process for the manufacture of a silicoal um nophosphate crystalline

mol ecul ar  si [ i 4 0§ g - f L o of
phosphor us &ﬁ%&o%‘%%i%g%%%gst%ﬁce %sﬁ%ﬁﬁ%@i%ﬁhﬂ%@uﬁ%n of the

silicon comubdehtdirectimter -is seehe by | digperorgain catbaisleenr in 10 an
aqueous solution of a solid or ic base, formng a synthesis mxture from
sai d sour cess PR ocfﬁeﬁ’he r@%i?rl?easl’l%e%je%%%??’ to formthe nol ecul ar sieve,
and treating therigynihesd st Madddel 50radcedingl ansrédides tenmper at ure
appropriate for the manufacture of the 15 nol ecul ar sieve. Crystalline

nol ecut ar sikNREETHtEhabte Y FRCt proceS s of it heca hyehiophesPiedtRle t hose
of the LEV %M&éyﬁ&e&ﬁar ss_t%’%ﬁgnjz%ﬁ‘dcé I?Ps%’g L h&, L g structure

type, e.g., and An especi preferre
si li coal um rophosphat® a surlSARPMBA. o T heh o spient w ® neadl sof psolides, athe

crystalline silico alum nophgsphate nol ecul ar sieve, especially SAPO 34,
the mean par¥?eie® s?ges l‘f‘ﬁ% &t a?oﬁl?%%%n b%# ng Gt ST hbst" 400 nm

advant ageousd ymddnd@sti 200 e PRl S5 abl & 2bydtd N®@sdadNd HiRe agd 1mst
preferably at nost 50 nm The
10 an aqueous solution of a solid organic base, forming a

synthesis mixture from said sources and any other

material necessary to form the molecular sieve, and

treating the synthesis mixture for a period and at a

temperature appropriate for the manufacture of the
15 molecular sieve.

Crystalline molecular sieves obtainable by the
process of the invention include those of the LEV
structure type, e.g., SAPO-35, and those of the CHA
structure type, e.g., SAPO-34 and 47. An especially

20 preferred silicoaluminophosphate is SAPO-34.

The invention also provides a crystalline silico
aluminophosphate molecular sieve, especially SAPO-34,
the mean particle size of the molecular sieve being at
most 400 nm, advantageously at most 200 nm, preferably

25 at most 100 nm, and most preferably at most 50 nm. The
molecular sieve is advantageously one obtainable by,
and preferably is obtained by, the process of the
invention. The mean particle size is measured by
inspection of scanning electron micrographs (SEM’s),

30 the largest dimension of each particle being taken.

The invention especially provides SAPO-34 the

particle size of which is such that at least 50%, and



nol ecul ar sieve is advantageously one obtainable by, and preferably is
obt ai ned by, the process of the invention. The nean particle size is
measur ed W9 o3jomdpecti on of scanning el ectron m crographs PEENMSS/26280 t he

| ar gest di mension of each particle being taken. The invention especially
provi des SAPO-34 the particle size of which is such that at |east 50% and
WO 03/ 048043 PCT/ US02/ 26208 4 preferably at |east 90% of the crystals by
nunber are snmaller than 100 nm Preferably at |east 50% of the «crystals

are smaller phapebPn aThec590Po08Nt srofnthers¥ptneshy Alxbureadsed in 5
the present 1nvention are typically those known in the art or as described

in the |iteranatéenstbant abPentnor Pradeppbdiicatohcadtt heSnofetlitar sieve,
as are the 8$9€%£igp$r8fS&Q§1Q¥d£gggeﬁgakmgreatnent, except for the

di ssolution o € Silrcon source inthe organic 10 base. The liquid in
whi ch the siliconTeeutcrpbsentdssstl vrd sgnthayeni rbktyra lLkgai dnorganic
base (which pmay be in adm xture with water)_or an aqueous solution of a
nor mal Py sol FASoPEERERE ARESRRAPR 8XBel Bl GRedY kP25 akpepl &8 ethf t he

synthesis of ;the,erystabbipencqol gepharisieverubher ongaghe.bases my be
used, provided that they do not interfere with the structure directing

properties oftheherodgahicnbasethei nglasetaassiteapl asear€ohheni ently, any
tenpl ate that

| Fqui a) or aread beane ot PP ol AT oF R BAL FoarpRR b 51 Geht "oFeat | ng may
be necessarythe @ife6lusobit b8Nthe silicon source in the organic
10 base.

The liquid in which the silicon source is
dissolved is conveniently a liquid organic base (which
may be in admixture with water) or an aqueous solution
of a normally solid organic base that is being used as

15 a template in the synthesis of the crystalline
molecular sieve. Other organic bases may be used,
provided that they do not interfere with the structure
directing properties of the organic base being used as
template. Conveniently, any template that is

20 difficultly soluble in water may be mixed with (if
liquid) or dissolved in (if solid) the basic organic
solvent. Heating may be necessary to effect solution
of the silicon source.

Advantageously, all the silicon source is

25 dissolved in the solvent.

Although the invention is not to be regarded as
limited by any theory, it is believed that the
reduction in product particle size achieved by the
process of the invention may be attributable to the

30 predissolution of the silicon source providing an

increased number of nucleation sites from commencement



of the silicon source. Advantageously, all the silicon source is 25

di ssolved in the solvent. Although the invention is not to be regarded as
limted bwoanwsdomeory, it is believed that the reducti onPCa/ysoekzos
particle size achieved by the process of the invention may be attributable
to the 30 predissolution of the silicon5source providing an increased
nunber of nucleation sites fromcomencenent WO 03/ 048043 PCT/ US02/ 26208 5
of nol ecul ar sieve crystal formation in the synthesis mxture. In general,

the treat rfen&f%ow@uﬂﬂt besis RLybuse £&Pnyiehs Hi'etﬂésé§ﬁﬁihe§§i’§ta| line
nol ecul ar sieve, 5 usually termed hydrothernmal treatnent,

advantageousmyxtareled out under autogenous pressure, for exanple in an

aut ocl ave, for ﬂﬂp%g@gfs aip esgr?oﬁﬁgkt %ogﬁ%vg%xgﬁgghgaﬁ%xﬁfrgeigred,

be ptfe-lined. exanprl e arrie

tenperature wothisld hﬁhéaagglﬁédfé@%ﬁ@llﬁﬂ&&m&ﬁg@@h&kys:LéVé)m 90,
especially 120, to 250C, depending on the nolecular sieve being made. The
treat nBnt maySuRbiy exBERPFenYBEOEReFNEY BEE2FBENEs pefiod within the range

of froml toa§99n998%8u89§egg£9géd Hﬁttﬁn&QP QQH&@enéésagﬁégsgfgend'ng on

t he nol ecul ar sreve”berng forne e procedure may I nclude an ageing
peri od, e|théoraexampbe1Lenperauuoelave pfefeea@Mgleaa atabdeeasel y

el evat ed tenperature fore hydr ot hernal . treatnent, _at. nore el evated
tenperatureng?ﬁﬁ I%FF%? ag W% Hdéaﬁ’Zbﬁpgg?b °d¢ BF bhAF Ht: %$Epmjse
variation inphempeeatMERt may, for example, be carried out at a

10 temperature within the range of from 50, advantageously

from 90, especially 120, to 250°C, depending on the
molecular sieve being made. The treatment may, for
example, be carried out for a period within the range
of from 1 to 200 hours, preferably up to 100 hours,

15 again depending on the molecular sieve being formed.
The procedure may include an ageing period, either at
room temperature or, preferably, at a moderately
elevated temperature, before the hydrothermal treatment
at more elevated temperature. "The latter may include a

20 period of gradual or stepwise variation in temperature.

As source for the phosphorus in the synthesis
mixture, there may be mentioned phosphoric acid,
organic phosphates, e.g., triethylphosphate, and
aluminophosphates.

25 As source for aluminium in the synthesis mixture
there may be mentioned alumina hydrate, alumina, sodium
aluminate, pseudoboehmite, organic aluminium sources,
e.g., alkoxides, for example, aluminium isopropoxide,
aluminium phosphate.

30 As source for silicon there may be mentioned fumed
silica, e.g., that sold under the trade name Aerosil;

an aqueous colloidal suspension of silica, e.g., that



As source for the phosphorus in the synthesis mxture, there may be
ment i oned phosphoric acid, organic phosphates, e.g., triethyl phosphate,
and al unwooplewphat es. 25 As source for alum niumin thePEyAiSa®ys288 m xt ur e
there may be nentioned al um na hydrate, alum na, sodium alumnate,
pseudoboehm te, organic alum niumsources, e.g., alkoxides, for exanple,

al um ni um i sopropoxi de, al um ni um phosphate. 30 As source for silicon
there may be nentioned funed silica, e.g., that sold under the trade nane

Aer osi | ; 2#%5516%71%%0%&@' Qﬁé é‘si& 2fa8hb 162 1,848 nEh&L

03/ 048043 P er the trade name Ludox AS40 or Ludox
HS40; or or@a@amlsl$1bn@osowmueeese.g g.-a aet¢@a$kykylorth05|Ilcate
especially tetraeth

orthosilicat | t hou vent on is nore
podetial M- R R R NI el 2 e R e LA AR
source, it Qﬂﬁ@u?’k’?d@ﬁétm@eﬁbﬁéndi§&%ﬂél@@pé@léi\l@yb@ﬁlQm@éﬂ@é‘ﬂ]@e sol vent
may effect physica chem cal changes in the source as added, In

addi ti®n, theheynthesseunist@f eSiditorohs adh WROTIBNHE gaARECe, it
structure- d'£§C$%”9n3859{o£§699£?tSiss$gut98§eiﬁlth@S?%§9&C8£§angove’

t hese conpounds genérally organi c bases, especla

ni tr ogen- consal iemy mdasesfeavrehespesl abt yclaomhesl acvldaguas etmatlye anmoni um
conmpounds, used either singly or in mxtures. 15 As tenplates there may be
ment i oned, f%?HEQ%n%?e?dd?%traethyl ammoni um conmpounds, cycl opentyl ami ne,

am nonet hyl cycl oPpexahgit PhRET b NgyntRd 81OV ALe will contain an

10 organic structure-directing agent (template). 1In
general, as indicated above, these compounds are
generally organic bases, especially nitrogen-containing
bases, more especially amines and quaternary ammonium
compounds, ﬁsed either singly or in mixtures.

15 As templates there may be mentioned, for example,
tetraethyl ammonium compounds, cyclopentylamine,
aminomethyl cyclohexane, piperidine, triethylamine,
cyclohexylamine, trimethyl hydroxyethylamine,
morpholine, dipropylamine (DPA), pyridine,

20 isopropylamine and mixtures thereof. Preferred
templates are triethylamine, cyclohexylamine,
piperidine, pyridine, isopropylamine, tetraethyl
ammonium compounds, dipropylamine, and mixtures
thereof. The tetraethylammonium compounds include

25 tetraethyl ammonium hydroxide (TEAOH), and tetraethyl
ammonium phosphate, fluoride, bromide, chloride, and
acetate. Preferred tetraethyl ammonium compounds are
the hydroxide and the phosphate. The molecular sieve
structure may be effectively controlled using

30 combinations of templates. |

In the manufacture of SAPO-34, it has proved

advantageous to use a mixture of templates. For



cycl ohexyl am ne, trinethyl hydroxyethylam ne, norpholine, dipropylamne
(DPA), pyridine, 20 isopropylamne and m xtures thereof. Preferred

t enpl at eswearoa/oggouet hyl am ne, cycl ohexyl am ne, pi peri di ne pCpyusozi2ares

i sopropyl am ne, tetraethyl anmoni um conpounds, di propylam ne, and m xtures
t hereof. The tetraethyl amoni um conpounds i nclude 25 tetraethyl anmonium
hydr oxi de (TEACH), and tetraethyl anmoni um phosphate, fluoride, brom de,
chloride, and acetate. Preferred tetraethyl amoni um conpounds are the
hydroxi de and.thgiphosphate pTherapbesybanisiaye 18t rEabur e WiRYNE 5
effectively contfolled using 30 conbinations of temnplates. In the
manuf act ure okaSAP® 84lubfiechas proesd aadva@fPagwbisht digselaesi iture of
tenpl ates. For WO 03/048043 PCT/.US02/26208 7 exanple, a suitable tenplate
mxture is TEABRT WAEhSPEe PEEE%F§%§8rub|e in water, and DPA, which

di ssolves in wat eheWrtBasaertdinbli eel trrrike bheawiRht thRy veeseadrri ed out
with the vessel 5 static or, preferably, with stirrin% or with rotating
the veSsel abbatis ﬁévi?éﬁ?&?agiﬁs ViGRDETAGFINPf Ord¥dithedOtPkd gy nt hesi s

mxture may bReSLLLLed ahoutulbhediduniag agiinithabipagh of rthe heattng

stage, for exanp romroomtenperature to an elevated, 10 e.g., the
final treatmEetiredppehat siyethasdsbeistatriec mafyobet béirewmd wder. Agitation

ener al | roduces a rroduct with.a.snaller ticle, size and a narrower
garticleysrz u@ﬁi?ﬁiﬁﬁ??&ﬁ ?Haﬁn§FéF#cpﬁ§5r8ﬁﬁ %ﬁa eaFF@&tﬁ%ﬁ@?'

for example, from room temperature to an elevated,

10 e.g., the final treatment, temperature, and be static
for the remainder. Agitation generally produces a
product with a smaller particle size and a narrower
particle size distribution than static hydrothermal
treatment.

15 A synthesis mixture for producing SAPO-34
according to the invention advantageously has a molar

composition within the following ranges:

P>,0g5 : A1203 0.6 to 1.2 : 1,
20 preferably 0.65 to 0.91 : 1
SiOz H A1203 0.01 to 0.5 : 1,

preferably 0.1 to 0.5 : 1

H,O : Al,03 10 to 100 : 1

25 together with an organic template, advantageously
tetraethylammonium hydroxide (TEACH), dipropylamine
(DPA), isopropylamine or morpholine, or a mixture of
two or more such templates, in a proportion appropriate
to yield SAPO-34. A preferred template mixture

30 comprises TEAOH and DPA.



15 A synthesis m xture for produci ng SAPO- 34 according to the invention
advant ageously has a nolar conposition within the follow ng ranges: P205 :
A1203 0. 6WO®3048043 1, 20 preferably 0.65 to 0.91 : 1 Si @T/USAY20288 0. 01 to
0.5 : 1, preferably 0.1 to 0.5 : 1 H20: A1203 10 to 100 : 1 25 together
with an organic tenpl ate, advantageously8 tetraethyl ammoni um hydroxi de
(TEAOH), dipropylam ne (DPA), isopropylam ne or norpholine, or a mxture
of two or nore such tenplates, in a proportion appropriate to yield

SAPO-34. A pref er riack t iRpdiat Borlll XLl o r S it S 8gs I BAOH and DRy, WO
03/ 048043 PCT/ US02/ 26208 8 The invention al so provides the use of a

silicon sourk®ide the Fhe om the &9 i Kokl cUhpermRnent ain ol ution,
advant ageous'é’%ﬂ;ﬁa&{ C E})&gﬁmac%es&l '; Oap’ba}&c tg@gﬂyﬁé °§<{ﬁ[{% ’sy.nf'{ hesi s of
Sl a no e to

a crystalline I coal um nophosp e ecul ar” si'ev control the
particle sizelof Hhbrgrioshtedl skhethawdentaofomn fargdresl pirovi des t he products

of the _processes and of the %?shes of the earlier aspects of the_ 1invention.

The protucts,SiHG BERPRAYERNER N g arf/ o icadteithithg, have

utility as calalyisddle HLLUrSOlhe G YSES, and separation and absorption
medi a. The nol ecul ar sieves of the present invention can be used as seeds

in the manuf act ur €y irecuienr Db Hiew axsoviivte srot e i end wi ey et priepar ed by

the met hod Okwocesses and of the uses of the earlier aspects of the

invention. The products, if required after cation
10 exchange and/or calcining, have utility as catalyst
precursors, catalysts, and separation and absorption
media.
The molecular sieves of the present invention can
be used as seeds in the manufacture of molecular
15 sieves. The molecular sieves prepared by the method of
the present invention may be used to seed the formation
of molecular sieves of the same structure type or of a
different structure type. They can be used to seed the
formation of a zeolite or of a phosphorus-containing
20 molecular sieve. The seeding of a phosphorus-containing
synthesis mixture is described in above-mentioned
International application WO 00/06493, the disclosure
of which is incorporated herein by reference.
As used in this specification, the term "structure
25 type" is used in the sense described in the Structure
Type Atlas, Zeolites 17, 1996.
Accordingly, the present invention also relates to
a process for manufacturing a molecular sieve,
comprising (i) forming a synthesis mixture from a
30 crystalline silicoaluminophosphate molecular sieve of
the invention, sources of aluminium and of silicon,

optionally a source of phosphorus and optionally one or



the present invention may be used to seed the formation of nol ecul ar
sieves of the sanme structure type or of a different structure type. They
can be uswo Bo4®erd the formation of a zeolite or of a PCT/US02/26208
phosphor us-cont ai ni ng 20 nol ecul ar sieve. The seeding of a

phosphor us-contai ning synthesis mixtur® is described in above-nentioned

I nternational application WO 00/06493, the disclosure of which is

i ncorporated herein by reference. As used in this specification, the term

"structure 2ovierpe” styuisedd-aitketsensagdeser i(keapintls Shuuehyre Type
Atlas, Zeolites 17, 1996. Accordingly, the present invention also relates

to a proces®Hher MaterdcturiergsEaryl Eoulfarmsitdpe molesipeirsisigvel) forning
asynthesis i yie)! 00230 ChLSLAhLHRG ! L caalumdiophosphatg ol ecul ar
sieve of the invention, sources of "alum nium and of "silicon, optionally a
sour ce of phesphetus artpeptitonal leppeoerdan WO/ G48043nBEECYUSR2/ 26208 9
sever al stru%%%re- irecting.agents (tenplates) and any other nateri al
necessary to r e mbt e 'si eve, and (ii) treating the synthesis
m xture for a perirgdtnandmdbddm@RPahatdr %h@pBEQchb@E_%mfi‘ﬂ'bphgng%@%f acture
e

of 5 the nolecular sieve. In the enbodi nent where t .
si | i coal um n&gHEsHHE e sLeFee©d Fhesilavensfionhési meent fonai segdediss a seed,

|4 1bSogoncr 3 YoRRSRSTl L LGl DESL B LALULE, bt Bysancentratt on of
most 1500 pprmoncand rprtaber alfl yipatomos00008Rmppavadtagebekerabky at  nost
S00 p%%l andmgg%tB%%%f%%%?l%o%% g%%%n%ggeg%g&y at most 1500 ppm,
and preferably at most 1000 ppm, more preferably at
most 500 ppm, and most preferably at most 350 ppm,
based on the total weight of the synthesis mixture. A
minimum seeding level is generally 1 ppb (0.001 ppm),
15 advantageocusly at least 0.1 ppm, more advantageously at
least 1 ppm, and preferably at least 10 ppm, based on
the total weight of the synthesis mixture. Advantageous
ranges of proportions are from 1 ppm to 2000 ppm,
preferably from 100 ppm to 1500 ppm, and most
20 preferably from 100 ppm to 250 ppm.

The seeds are advantageously incorporated in the
synthesis mixture in the form of a suspension,
advantageously a colloidal suspension, advantageously
in an aqueous medium, preferably water, or another

25 liguid component of the synthesis mixture. As used
herein, the term "colloidal", when used of a
suspension, refers to one containing discrete finely
divided particles, dispersed in a continuous liquid
phase and preferably refers to a suspension that is

30 stable, in the sense that no visible separation occurs

or sediment forms, in a period sufficient for the use

intended, advantageously for at least 10 hours, more



based on the total weight of the synthesis m xture. A mninum seeding

| evel is generally 1 ppb (0.001 ppm, 15 advantageously at least 0.1 ppm
nore advawDagmesesiy at |east 1 ppm and preferably at | e®cu/us02/pg2ng based
on the total weight of the synthesis m xture. Advantageous ranges of
proportions are from1 ppmto 2000 ppm1l0Opreferably from 100 ppmto 1500
ppm and nost 20 preferably from 100 ppmto 250 ppm The seeds are

advant ageously incorporated in the synthesis mxture in the formof a

suspensi on, aad¥ank g@9§§yya@ @ehgeldelh@u§@engke@eragz§nb%g@@a§ky in an
aqueous nedium preferably water, or another i qui d conponent of the

synt hesi s nliﬂﬂréouAs,uééd mphgeebnefenabLar ak” E6RE6I 840" howien ased of a
suspensi on, reger to_one % rngb 2iscrete finely divided particles,
di spersed in"a"c ntlnuo S qurd*“phasé and preferably refers to a

suspensi on that i ®hadf shabbel1baaubmlsepsesphatenmovesumbe sepaeati on
occurs _or sedinent forns, in a period sufficient for the use intended,
advant ageousPy FBf é?vﬁéééPnlérﬁoHF§d ASr §SABS031BE80A3VPCT BSB2/ 26208 10

advantageouskgfggchgaégzgo EOHESmoQEeﬁ@baHRY QHvEﬁ%ébeo%@QgﬁQHrﬁos%”d or e

preferably at [east 500 hours, at anbient fenperature he
siIicoalunin@pﬁosphapeeﬁeteb&yaatsmesES105 om,thedlmwehtp@nfarebmsed as

soeds. Shey BeveBiTeanpusLELe Bize oL ShaRoLod00 A pageant ageously
nm Preferabpyeratabegskt50%nsandorprer phef ergbkyiat b[yeaﬁlinng%ar@f t he
CryStals oy gﬂggiéraggan 100 nm. Most preferably at least 50% of
the crystals are smaller than 50 nm.
In one embodiment, the silicoaluminophosphate
seeds are SAPO-34.
In another embodiment, the silicoaluminophosphate

15 molecular sieve of the invention are especially useful
in numerous hydrocarbon conversions, separations and
absorptions. They may be used alone, or in admixture
with other molecular sieves, in particulate form,
supported or unsupported, or in the form of a supported

20 layer, for example in the form of a membrane, for
example as described in International Application WO
94/25151. Hydrocarbon conversions include, for
example, cracking, reforming, hydrofining,
aromatization, oligomerisation, isomerization,

25 dewaxing, and hydrocracking (e.g., naphtha to light
olefins, higher to lower molecular weight hydrocarbons,
alkylation, transalkylation, disproportionation or
isomerization of aromatics). Other conversions include
the reaction of alcohols with olefins and the

30 conversion of oxygenates to hydrocarbons, especially of

methanol to olefins, especially light olefins. SAPO-34



10 smaller than 100 nm Mst preferably at | east 50% of the crystals are
smal l er than 50 nm In one enbodi nent, the silicoal um nophosphate seeds
are SAPO-B0.03l080an0t her enbodi nent, the silicoal um nophospeatso2/14208

nol ecul ar sieve of the invention are especially useful in numerous

hydr ocar bon conversi ons, separations andl absorptions. They may be used
alone, or in adm xture wth other nolecular sieves, in particulate form
supported or unsupported, or in the formof a supported 20 |ayer, for

exanpl e in tp(fohaegwioyatﬁ%%&%%ssf o t8%anphenas cHeser eRedcinily
I nternational Application WO 94/25151. Hydrocarbon conversi ons |nclude

for exanpleﬁuatabkenqorréhosnpngvemwdpﬁf|nlng aromati zati on,
ol i goneri sati on, bSOﬁE&IZ%%IO% 5 en X|n %d %%dro%dackln Q% g.,
naphtha to Iight ~OF&fids, hlgheﬁiyg Fower nglecular wel ght’ h drocar bons,

al kyl ation, thansaklgghatieone .di.sprepokEhiodnatnofher 11|q$1<1meb|rzat| on of
aromati cs). O her conversions include the reaction of alcohols wth
ol efi n§ and PAETLSEaPAAVeltsfoNABPUSK PGESEr ed 1t B3yl 6&ar &S erédddei al |y of

met hanol to I S ial 'y hte 2986l $1 :SARO3 4 + WR 03048043
PCT/ US02/ 262 §%E %EBF%dﬁgg by t ggbﬁﬁbgss of U'the |nventlgh I's espécially

sui tabl e foraIhesghﬁn%emsﬂgnsp@@ﬁvaeép@ntgf @%ﬁ@énabegeMBpnbe carried out
with the oxyge enat e met hanol , in the I| fer b t he
vapour phase;’ ﬁeﬁéﬁgh gF 26vap gﬁgﬁlyfqycgntln3§8§ 5§§ 2 FPed out
in continuoug ogodecyral welghiohmndshispacs: vedagi ty p(dNéi\évatt&ﬁed on

10 temperature is generally required to obtain economic
conversion rates, e.g., one between 300 and 600°C,
preferably from 400 to 500°C, and more preferably about

450°cC. The catalyst may be in a fixed bed, or a
dynamic, e.g., fluidized or moving, bed.

15 The oxygenate feedstock may be mixed with a
diluent, inert under the reaction conditions, e.g.,
argon, nitrogen, carbon dioxide, hydrogen, or steam.
The concentration of methanol in the feedstream may
vary widely, e.g., from 5 to 90 mole per cent of the

20 feedstock. The pressure may vary within a wide range,
e.g., from atmospheric to 500 kPa.

The following Examples, in which parts are by
weight unless otherwise indicated, illustrate the
invention. The source and purity of starting materials

25 are those first given, unless indicated otherwise.

Example 1

This example illustrates the manufacture of SAPO-
34 using the process of the invention.
30 A synthesis mixture was prepared from the

following components in the proportions shown.



oxygenat e, of advantageously 1 to 1000, preferably 1 to 100, hour-1 may
conveniently be used. An elevated 10 tenperature is generally required to
obt ai n ecwp@diogso4xonversion rates, e.g., one between 300 ®0U/UH0DLH208
preferably from 400 to 500C, and nore preferably about 450C. The catal yst
may be in a fixed bed, or a dynamc, elg., fluidized or noving, bed. 15
The oxygenate feedstock may be mxed with a diluent, inert under the
reaction conditions, e.g., argon, nitrogen, carbon dioxide, hydrogen, or
steam The cepgsHdmti on of nethanol in the feedstream maropsyeidi dely,
e.g., from5 to 90 nole per cent of the 20 feedstock. The pressure may vary
within a w de, range, m t%hr kPa. The foll ow ng
Exanpl es, |n%V\h|ch parfC&ll 1%};1 o t &l}ess ot herwi se i ndj Zragrfed
illustrate the |nvent|on e source and purlty of starting naterials 25
are those first given, ﬁ"tr}?%‘? !ndl cat ed, ot herv§{|t Exanple 1 This exanpl e
illustrates the manufa rof ESPEI B ARG he process of the invention.
30 A synthesis mixture Iws Pt e fromthe fol | owi ng comporiéhts in the
proportions shown. WO 03/048043 PCT/US02/ 26208 12 Conponent Proportion A
Col | oi dal silB ca (Ludox®laS40YCandeanPwaserSBD. 49 5 TEAOH, IE£t ern

Chem cdl) 35%in water Wts8 119.20
C H3PO, (Acros), 85% in water 53.33
D DPA (Fluka) 37.50

15

To the colloidal silica was added the TEACH
dropwise while stirring in a stainless steel autoclave.
The mixture was heated over 2 hours to 100°C, and

20 maintained at that temperature for 12 hours, the
resulting solution forming Component A.

Al,03 was placed in the bowl of a Kenwood mixer,
and water added with stirring to form a slurry of
Component B. Component C was then added, followed by

25 Component A, and then Component D. The molar

composition of the mixture was:

A1203 : P05 & 0.3 SiOz : TEAOH : 1.59 DPA : 52 H,O

30 The synthesis mixture was heated in a stainless
steel autoclave over 2 hours to 175°C and maintained at
that temperature without stirring for 96 hours. The
solid product was recovered by centrifugation, washed
four times with water to a conductivity of about 38

35 pS/cm and dried overnight at 120°C. XRD and SEM showed
a pure SAPO-34 product with platelet crystals of

uniform particle size; 50% by number of the crystals



B A1203 (Condea Pural SB) 31.60 10 water 119.20 C H3PO4 (Acros), 85%in
water 53.33 D DPA (Fluka) 37.50 15 To the colloidal silica was added the
TEAOH drwpwssesowhi |l e stirring in a stainless steel autoclpardalso2/ad¢es m xt ure
was heated over 2 hours to 100C, and 20 maintai ned at that tenperature for
12 hours, the resulting solution form hg Conponent A A1203 was placed in
the bow of a Kenwood m xer, and water added with stirring to forma
slurry of Conponent B. Conponent C was then added, followed by 25

Conponent A, and then 1GaMenent;dd nihe 1l afe reL AMAQEL QR 0f1 Iheyti xture
was: Al1203 : P205 : 0.3 Si02 : TEACH : 1.59 DPA : 52 H20 30 The synthesis

m xture was HWestled 1ich 9% $adad e3s they ei@idhit ¢d &he evdiwinadours to 175C and

mai nt ai ned atg ntt@l%tsitemgirt%{r%r.e wi thout stirring for 96 hours. The solid

product was recovered by centrtifugation, washed four tines with water to a
conductivity of almgutwa3B o35 qebfemianth,dra edniversiisghti aturk?2@E D and SEM
showed . a pure SAPO-34 product, with platelet crystals of wuniformparticle
size; 50% by STHF0EC IS (FERIGLATS A6 PIFPATEAR P US62/5267568 218 wer e

smal | er than +fQ0 WmRonl QOMNETRIdR 3-p kAR 11 2 PPhe Yi6lid k3. 9% based on the
wei ght of the original synthesis mxture. "By way of conparison, a

synt hesi s m tvwiretdfe riizd. 5 rearmment] arocioieosiat icorrenagd Bor-edamédh but t he

I cube-like crystals of varied dimensions between 0.5 um

and 20 pm; 50% by number of the crystals were smaller

10 than 1.6 pm, 10% were greater than 3.8 um.

Example 2
Following the procedure of Example 1, a synthesis
mixture was prepared having the following molar

15 composition:
A1203 : P05 : 0.3 SiOg : 2.00 TEAQOH : 52 H,O

i.e., the colloidal silica, Ludox AS40, was dissolved
20 over the course of 12 hours in the 35% TEAOH aqueous
solution at 100°C, but the synthesis mixture contained
only TEAOH, no DPA, as template.
The synthesis mixture was heated in a stainless
steel autoclave over 2 hours to 175°C, and maintained
25 at that temperature for 96 hours without stirring. The
crystalline solid product was recovered by
centrifugation, washed four times to a conductivity of
about 32 pS/cm and dried overnight at 120°C. The
crystals were pure SAPO-34; 50% of the crystals by
30 number were smaller than 50 nm, 10% were larger than

100 nm.



the TEACH were added separately to the m xture. Hydrothermal treatnent
produced a pure SAPO- 34 with cube-like crystals of varied di nensions

bet ween Owb opiusoahd 20 pm 50% by nunber of the crystals werasswed2ber 10
than 1.6 pm 10% were greater than 3.8 pm Exanple 2 Follow ng the
procedure of Exanple 1, a synthesis m X#ure was prepared having the
follow ng nolar 15 conposition: A1203 : P205 : 0.3 Si02 : 2.00 TEACH : 52
H20 i.e., the colloidal silica, Ludox AS40, was dissolved 20 over the

course of 12 hour g igintiie B32%ntEACH Aqueaiisrs ol ipeplrdd0Gndut the _
synthesis m xture contained only TEAOH, no DPA, as tenplate. The synthesis

m xture was Hederhad &asduidasderaaledirenimsdlavaliovéri® Hsier ¢vittd 175C,
and mai nt ai nesqli%%n%t ta[{atl—;(p%,atfgrec?f e 28 o sy vt ot stqifring. The
sol'ird pr ecovere

crystalline dduct "‘was y centrifugation, washed four
times to a canductinattayl sofa ftadhowta 32 rpS/eomd ahd/idrg et mrerve gldreatofl20C. The

crystals were pure SAPQ 34; 50%of the crystals by 30 nunber were smaller
t han so'gsnm FEHWEE 159 e P TR 2% 0F S $3/048043 PCT/ US02/ 26208 14 A

simlar synthesis mxtdig e haladnatd Ukl eahad 4o dwdr Qther nal
treatnment but this time with stirring, at 170 rpm for a period of 48

hours only. URH&X Ry stvaltd esfitsemingsiien g faridadrsaney meesl sab svapwerid- iohn 5
parti cle si Z%uscorg%/glq{[g ltel:lses s}i}l%%ao'ajhcp rPheT%Amaérﬂasroa%eﬁxf & rE%net S were
carried out, "each
mixture, one carrying out the hydrothermal treatment on
10 a static mixture, the other with stirring at 170 rpm.

The static mixture was heated over 2 hours to

175°C, and maintained at that temperature for 96 hours;

the stirred mixture was also heated over 2 hours to

175°C but maintained at that temperature for only 24
15 hours. In each case, the product was pure SAPO-34, of

particle size about 1 um.

Example 3
In this example, a synthesis mixture like that
20 used in Example 1 was prepared, but only part of the
silicon source was pre-dissolved. The H3PO, was first
added to the Al,03/H,0 solution, followed by the
addition of 96% of the silica, Ludox AS40, alone. Then
the remainder of the Ludox AS40 was added, predissolved
25 in the TEAOH (0.98 parts of Ludox AS140 in 223.43 parts
TEAQCH), followed by the DPA to give a synthesis mixture

of molar composition:

Aly03 : P05 ¢ 0.3 Si0, : TEACH : 1.6 DPA : 52 H,0
30

The synthesis mixture was heated in a stainless

steel autoclave over 8 hours to 175°C and maintained at



using a synthesis m xture of the same nolar conposition but adding the
silica and the TEACH separately to the m xture, one carrying out the
hydr ot herwalo3tss®at nent on 10 a static m xture, the other wcrhser/ee2n8 ng at
170 rpm The static m xture was heated over 2 hours to 175C, and

mai ntai ned at that tenperature for 96 hddrs; the stirred mxture was al so
heat ed over 2 hours to 175C but naintained at that tenperature for only 24
15 hours. In each case, the product was pure SAPO 34, of particle size
about 1 pm Exapl@rbdrhtilis exaimle, s Sydesds 98 x{dlies | i kg,d hat 20
used in Exanple 1 was prepared, but only part of the silicon source was
pre-di ssol vedotid s g | pETOV RS cladrr KD 3irHxaa ke i on,

foll owed by t | 04 ilica, d AS40, al.one. Then
the renai nderbjﬂg t faﬁéej {%éé&g&%gwse%%gge%&épeﬁlea% Igésjr%)(?\)jzedl% Vi’lﬁc}% he " EACH
(0.98 parts dfatgmtoxtHAS1400 iym,223. 43, paid orddd)had ddnavies- by the DPA to

gi ve aSSynt hesis mxture of nolar conpasition: A1203 ; P205 : 0.3 Si02 :
TEACH :° 1. 6 DPEC1EE PG 3 ahe syt hddis HHi G 6 vddrdhted in a

stai nl ess stse%a@ﬂa;),awmowegr DA hat/SG and med ntai ned at WO
03/ 048043 PCT/ US02/ 26208 15 that tenperature wthout stirring for 96

hours. The gotedigrddigst. was recovered as described in Exanple 1. Mst of
with sone larger than 10 pm i.e.,

the crystals were Petfx\?rquelr anod 2a arg.ve X ot -
the product has srat I'et 5 Partd & e B7e (HHF TS HE 1% 95 added
silica (Ludox AS40) with TEAOH, at room temperature
10 with and without aging, but without dissolution of the
silica in the basic aqueous-organic solvent, gave slow
crystallization, resulting in'poor yields, together

with amorphous material, and broad crystal size

distribution.



separately, but larger than that if all is predissolved. In further
conparative experinents prem xing of silica (Ludox AS40) with TEACH, at
room t enpwpasoss®4d0 wi th and without agi ng, but w thout dips3alsar/eans of the
silica in the basic aqueous-organic solvent, gave slow crystallization,
resulting in poor yields, together w tig anorphous material, and broad
crystal size distribution. WO 03/048043 PCT/ US02/ 26208 16 CLAIMS: 1. A
process for the manufacture of a crystalline silicoal um nophosphate

nmol ecul ar sig%glyghich 5 conprises: (a) providing sources of alum nium of
phosphor us Silicon, the source of silicon being in solution with an
organi ¢ base;(b)formng a synthesis m xture fromsaid sources and any

other material necessary to_formthe nolecular 10 sieve;, and.(c)treating
the synthesis* mi xEuPECF ?safoﬁeg%%dmﬁﬂﬂ£%ft%??eﬂge?afﬁ¥%t3gg+%%riate f or

the nmanufacture ghe; aphecHt AbpBbEYEatd mA1 PEQLESSsASvE) akeehin claim 1,
wherein the 15 source of silicon is a silicon conponent in solution in a

wat er - i sci bl e | i goiprdsgani ¢2baseovbiing ssPrEens cohpahehiniwhanchqueous
solution of 8 s0Lh0<BRIPNLCARASEs &0y Pcof) PLACCSS, ASe CLA! DR Lonany of
claims 1 or 2, wRér&Pn e Said solution conprises a |iqui or gani ¢ base
in adm xture wthowehgrindsoPuptonesstasan!| argedicnoasy; bpfoftmthai ns 1 to
3,

a synthesis mixture from said sources and any

other material necessary to form the molecular

10 sieve; and (c)treating the synthesis mixture for a
period and at a temperature appropriate for the

manufacture the molecular sieve.

2. A process as claimed in claim 1, wherein the
15 source of silicon is a silicon component in
solution in a water-miscible liquid organic base
or a silicon component in an aqueous solution of a

solid organic base.

20 3. A process as claimed in any of claims 1 or 2,
wherein the said solution comprises a liquid

organic base in admixture with water.

4. A process as claimed in any one of claims 1 to 3,
25 wherein the organic base in the said solution
serves also as a structure-directing agent
(template) in the synthesis of the molecular

sieve.

30 5. A process as claimed in claim 4, wherein the

template is tetraethylammonium hydroxide (TEACH).



25 wherein the organic base in the said solution serves also as a
structure-directing agent (tenplate) in the synthesis of the nol ecul ar

si eve. 30wWB.o3mdgondcess as clained in claim4, wherein thepPcrarspt/ad2es i s

t et raet hyl amoni um hydr oxi de (TEACH). WD 03/048043 PCT/ US02/ 26208 17 6. A
process as clainmed in claim4 or claimi®; wherein the tenplate is a

m xture of tetraethyl ammoni um hydroxi de (TEAOH) and di propyl am ne (DPA).
5 7. A process as clainmed in any one of clains 1 to 6, wherein at |east

part of ‘the procegsylSocarrLedeothet th 89LLALLOB Ok Lhg synt hesi s

m xt ure. A pr cess as clained rn"any one of clains 1 to 7, wherein
t he siIicoalunlnophesphatEherysmplhtaelsnalmmatarespéve IS SAPC>34. 9. A

process as clalned ne of .cla tq 8, erein the source of
silicon conprisest§ ra?ﬂﬁwgawwen%PW.%§§f86ﬁ§8uﬁﬁﬁﬁéﬁyhiﬁ rocess as clai med
inclaim, mhereampgggylhﬂgﬁgamDpA$LI|con conpound is colloidal silica.

20 11. A crystalline silicoal um nophosphate nol ecul ar sieve whenever
producéd by a process as clained in any one of clains 1 to 10. 25 12. A

crystalline silicgal %Eﬁsggh82p9§gﬁmg8'§ﬁugﬁ9 ofkeye. the gean pagticle size

of which is at nost®
wherein at least part of the process is carried

out with agitation of the synthesis mixture.

10 8. A process as claimed in any one of claims 1 to 7,
wherein the silicoaluminophosphate crystalline

molecular sieve 1s SAPO-34.

9. A process as claimed in any one of claims 1 to 8,
15 wherein the source of silicon comprises an

inorganic silicon compound.

10. A process as claimed in claim 9, wherein the
inorganic silicon compound is colloidal silica.
20
11. A crystalline silicoaluminophosphate molecular
sieve whenever produced by a process as claimed in

any one of claims 1 to 10.

25 12. A crystalline silicoaluminophosphate molecular
sieve, the mean particle size of which is at most

400 nm.

13. A process for manufacturing a crystalline
30 molecular sieve, comprising (i) forming a
synthesis mixture from a cryatlline

silicoaluminophosphate molecular sieve as claimed



13. A process for manufacturing a crystalline 30 nolecular sieve,
conprising (i) formng a synthesis mxture froma cryatlline

si | i coal uwprepisegphat e nol ecul ar sieve as cl ai mred WO 03/ 0#804%02/26208

PCT/ US02/ 26208 18 in claim 11l or claim 12, sources of alum niumand of
silicon, optionally a source of phosphorgs and optionally one or several
structure-directing agents (tenplates) and any other material 5 necessary
to formthe nol ecular sieve, and (ii) treating the synthesis mxture for a

period and at = a LATRALALKNG APIARALS | Wodhe MpiAGiie of adde
crystalline nolecular sieve. 10 14. The use, I n the manufacture of a
crystalline noleofl adilsien pthyadratlhe aredounreatafe mthadfple rusy mrtiesi s

m xture contai nin Qurc of silicon__and of_ aluymnium_and optionally of
phosphorus, of pr g)\ﬂscdioﬁﬁsglycrofset A1 1S & 'ur‘lroep_t(‘f{?srpeﬁfanctJ?s(1 5 nol ecul ar
sieve as clainmed igyegldl MmkhfAatds)Clagidnank? asheeethtda-ihal p formng the

crystalline nolecular sieve. 15. The use as clainmed in claim 14, wherein
the 20 Xrystal | i n@esiasisegd! el ophbSpimatee Isteal dissieevendisédlas seed is

SAPO- 34. 16. The , i I Y - erein t - ti i ze of
SAPG 34 is such t#jﬁ%a}flq(aegﬁge%é)w%ﬁo%n%%g%ys@a $ gjfeerlgﬁfala:ng]{r %tian 50
nm 17. The use, ian tdweavariufrac tapre @friater yialdienenanufacture of

si li coal um nophosphat e nol ecul ar si eve hydr ot hermal treatnent of a
synt hesi s nixfure%he crystéﬁilne mo ecJ?gr Q&eve.

10 14. The use, in the manufacture of a crystalline
molecular sieve by hydrothermal treatment of a
synthesis mixture containing sources of silicon
and of aluminium, and optionally of phosphorus, of
providing a crystalline silicoaluminophosphate

15 molecular sieve as claimed in claim 11 or in claim
12 as seed to help forming the crystalline

molecular sieve.

15. The use as claimed in claim 14, wherein the
20 crystalline silicoaluminophosphate molecular sieve

used as seed is SAP0O-34.

16. The use as claimed in claim 15, wherein the
particle size of SAPO-34 is such that at least 50%

25 of the crystals are smaller than 50 nm.

17. The use, in the manufacture of a crystalline
silicoaluminophosphate molecular sieve by
hydrothermal treatment of a synthesis mixture

30 containing sources of silicon, of phosphorus and

of aluminium, of providing the silicon source in



30 containing sources of silicon, of phosphorus and of al um nium of
providing the silicon source in W 03/048043 PCT/ US02/ 26208 19 the form of
a sol uti owotod/ogsoms rol the particle size of the product. P8I/Uthz2dar8® as
claimed in claim17, wherein the said 5 solution is a basic organic
solution. 19. A process for the conversi®n of an oxygenate to olefins
whi ch conprises contacting the oxygenate under catal ytic conversion
conditions with a 10 nol ecul ar sieve as clainmed in claim1l or claim 12.
20. The use of thenhaokeewl 8 si 8¥gudsos! 8bMBEnthot! BhE pAti9ri16l aim 12, if
desired after washing, cation 15 exchange, or cal cining, in hydrocarbon
conersi on, adsorpfiéA 6f SBpapaPPBAL.21. The use of the nolecul ar sieve as
claimed in claim 11 or claim12, if desired after washing, cation 20
exchange, or calcining, in converting an oxygenate to olefins.

18. The use as claimed in claim 17, wherein the said

5 solution is a basic organic solution.

19. A process for the conversion of an oxygenate to
olefins which comprises contacting the oxygenate

under catalytic conversion conditions with a

10 molecular sieve as claimed in claim 11 or claim
12.
20. The use of the molecular sieve as claimed in claim

11 or claim 12, if desired after washing, cation
15 exchange, or calcining, in hydrocarbon conersion,

adsorption or separation.

21. The use of the molecular sieve as claimed in claim
11 or claim 12, if desired after washing, cation
20 exchange, or calcining, in converting an oxygenate

to olefins.



