A PROCESS FOR PREPARI NG MOLECULAR SI EVES VI A
CONTI NUOQUS ADDI TI ON OF NUTRI ENTS BACKGROUND OF THE
WO DMERTI2GN [ 0001] Mol ecul ar si eves of the crysPel/Ub2086/030189
alum nosilicate zeolite type are well known in the
art, and now conprise over 150 species of both
naturally occurring and synthetic zeolites.
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[00021]I u mOtb@iwyghiihncemlaspdomﬁoﬂmdﬂﬂons Shodn SHiclbat not zeolitic but
Mol ecul ar sieves are .usually hydrothernal |
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US- Ap#;ﬁ@();ﬂSi; which can't be recycled and |arge capital
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um num and silicon and flowng the mxture to a
The %ﬁ%@%\qs to 2 ﬁf’li“@ﬁtl?@é@f%ﬁsst1601é¢§/hmétﬁﬁl¢f);se)nztb© Fonteol af size and
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condugtmg reéer;rc%rtg ?r;p;o(\)fe %ﬁeyrignadfgétgri otf rﬂfolezc%?alr Is}eges

[0004] For example, US-A-4,314,979 discloses a continuous process for preparing
zeolite A. The process involves mixing solutions containing aluminum and silicon and
flowing the mixture to a crystallization reactor to crystallize zeolite A. US-A-5,389,358
discloses a process for synthesizing zeolites by first nucleating crystals and then adding

solutions which contain the reactants followed by aging in order to crystallize the zeolite.

Finally, US-A-3,425,800 describes a continuous process for synthesizing zeolite A or X in
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Finally, US-A-3,425,800 describes a continuous process
for synthesizing zeolite A or X inwhich aqueous
waodoaniens of the reactants are m xed to formPBCTHEE2006/030189
the gel is heated and then supplied to a stratified
crystallization zone where the crystals form [0005]

CS. Cundy et al., in Zeolites, Vol. 15, 353-372
which éqlig&ﬁ)sohﬁioﬁé: bpﬁl%srea'%td?ﬁs%%@ ﬁﬁxé&b 1o BES el Ja¥istHeBted and then
zeolite ZSM he process involves fifling a reactor

supphedntcu h siaatd[eldrm’ystdhza;@edom wheraltke ¢rpistals$oim.abl e | i qui d.

| xture, therge aye ' u add d sour ces
(00031 57 G RRUA TRl GV i Ly S L0 o 85 oS or
synthes?ilﬁéj’dﬁtze&lﬂt@ 7St ’[th@ ?)r&fégsclh%lvb§ﬁfh'ng |a‘:%gactt& itlE 2 BBk F seed

I'n a second article the sane aut hors
crystalsZie@l sruttekﬁp htioid 'IbEthlszm)ﬁtuﬁcé) Vhe(elge Syntinvously add@cﬂotumesl of
en al.urm num and silic
atuminig i e RSP e beriovel T barert Sich e She Rap@ b dned oo
constarﬁ‘ BSRl V&4 sedoRBABlc1E b alelsime Q&h@rsea’eZ? 25,0941, BS, 4@054'67?%), it is
process for synthesizing nmol ecul'ar sieves by adding

dlsclostcbthat when alymafuns esdisiicyrsdra bddadiat nifgstdrsatatthahcrgsta growth, a

) ur.ces of the f([anevvork el enents, e.g. A, Si of the

hlghn ARt 1S9bsg¥ed-Nut ri ents are added at a rate which

[0006] essﬁﬂ%ﬁﬁ'{ﬁ%@@ﬁ@i god BE d5esid] &E&W‘f sgﬁfhgsﬁ gfﬂn&&%ﬂar sieves
no gel 1's forme ‘and there 1's o nucl eAtion of hew

by adding ¥ b aluscy dDETA driE DEGERNE TN ©F sFiEed MVENFRERWHXOOGthents,

roce the resent [ tion relates to
e.g. Alg§ Lo ﬂfﬁﬁéleml wyenty asﬁsa?iéF ati 1gte Whigh eeseydally equals the
crystal g‘k}vﬂh 2%(@ gﬁ@ﬁhh@ﬂo’ del oPHEd SREhER 19&0 H&é%éifo‘ﬁ%tf Ak cr}lsﬁlls
ne e I nent of e 1 nvention, e sane nol ecul ar
sieve as the seeds i.e. sane franemork el emrent s and
structure but not necessarily the sane ratio of those

el ement s, DETAILGORESCRINBIGMN OFsERE ISVENTAON | n

anot her enbodi ment, the nol ecul ar sieve grown around

00071 TR ST RS G OB SR R v ot
from sé¥d chR8Es wahSustAARNY nWinhéleRRndiffine® RfHtals.[1AOA8 bmbodiment of the

Accordingly, one essential elenment of the present
inventipmthesananmolecalansibecad the sesdevie. sameaiframgwerk clemariteand sircture

X R R s A R e
anotheEthbRI M RO HR ol EAR S i SleQ¥n AoBnd HRSBEd b§StaRSwifl Hab€the same
zeolitic or non-zeolitic nol ecul ar sievesS. Zeolites

framevmrle stanaiwienbutgiol thespae damsosil elomsnisni.epbt lehstione element will be
rarrevvork structure is conposed of SiO and AIO
etrahedral oxides. Nonzeolitic nol ecul ar sieves are

[0008]t h OA@cM’BinEXEI 6@@&@5&1& LRARAE S tAS PREert MdRnAbK H I1BledEr sieve
licon anpl es include silicoal um nophosphates and

seed craistalnMcdpﬂmdmpmeamlewbmus stmpesitionheitly @ direq digmeasidnal

o G050 A, B )0 B P
either FoTBO S RARLedIHiR TRNOEarSIvEE A RitdNe RAufdiMERAK compositions in

which the framework structure is composed of SiO; and AlQO; tetrahedral oxides. Non-

dlfferelfl

zeolitic molecular sieves are those which contain elements other than aluminum and silicon.
Examples include silicoaluminophosphates and aluminophosphate molecular sieves. The

zeolitic and non-zeolitic molecular sieves which can be prepared using the process of the
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conposition represented by the general enpirical
formula: (EI AIXP Si )2 (1) where El is an el enent
weapabieodf form ng a three-di mensi onal framewseRkRUs2006a30189

unit as described below, and P, Al and Si are also

framework el ements present as tetrahedral oxi de units.

The nole fraction of El is represented by "w' and has
present & @m)éﬁh@ﬁ hbFeOMhbed @imdnsonal Frame®ot@niFRIE ahd 2GR0l Al

and has a value fromO to 0.5, "y" is the nole
compoditiGctepmserdéd By thegehers! empititaldofomda 0 to 0.5 and "z" is

the nole fraction Sj, gn alue fromO to |
W+ Xx+y+z=| Z%]CYA]V?%ZPE?Z(renot

where I Ay E@Hﬁﬁvédpx(b1é%&“%rm\ﬁkgeathr§é dmié%i@ﬁél%@a%né\zv&k ®idaRR a5
el enent s, represents the nole fraction of said

described betews srmt E Al d8ld Si afd also fEntewonk. ejengends plwsen@ qmmt@hadn@i oxide

. um 1", "W, "w" W", et i ch re nt s s
units. ffe%ragé\'f\fa\?spg of Bis eapssif e oo B Jalo BB RR ERR.T 5 e i the
mole fr&idtfon o-ﬁ)ﬁﬁsdﬁd RS £ GhahoRl GMFP5 v es BBeRhI E‘r‘é@ﬁbﬁ $¥P and has a value

acronym El' APSO and are described in detail

from 0 WS .A-and 7€ 3isIBeimolknlzaction bEBi andfhas asraltscftqnmg to ﬂ:ewEI xt+ty+z=1]
Lelement is als resent ed he,., 984 pat ent .
a*y et o pugctos QB 2o el L GPTEREST B1R PG cements
“w” reﬁééeht%rth@moié fraddon of Saié %MESQEEF B, BY, BN &) Raldrem uals the
or bi t al con iguration sel ected from the group

sum of &g |“svcz oV Ofwad, etd.Iwhidi2 repmenfdﬁresmquiy, tHd moksh&aionhef El;,

st al d. st zati.on of .t tal
B, Ely Plgins T Bpiocpliygiedetivp Hh gt S5 ar o g Sef e
describBd ﬁm’&iﬂ f-ﬂ US"‘A h, 798 984 aq~ helbSeHS ?@rdseleﬁtmé ﬂ‘l@'E] @[Hniént is also
Chem stry" Huheey, Har per Row, 8 (19 2)

presentedid th é9&4matattt Elna Eleld cb@aeia‘mldlbe aoieastmrmqﬁ @%ﬁoabvvmgameria:
QT dr oxo s in. a tion evi denced

1) B g5 o R T spRiedat toy 38 B £ BT

consistilig’of a8, 4 gC ifli:’%édd7I & dlq_%el@fﬁé Q‘hé’l?bx%’st@f ﬁéfﬁ%’ta@ﬂ?zaﬂmpgnergy of

es and R’E.’ Mestrer, John Wley & Sons (197
the metaFligands*-Oe18 Erveds fetralmdrdi eog]dumpombf elbmnmrﬁlswim @Maa discussed

w. occur i n .c tr ure [ | at ed
in “Toofg A s b OIS O Pan e s Bhuar 1z
2) “El”CiE bﬁatré’@éljlieﬁeas QRhpdbld SBihiBe s@Bldixd 0 $58dxb Rpleiesha %&ﬁ%us

ystal Chem stry of Tetrahedral Structures Gordon
solutmmw:c‘s @n@acdsd bm@sfby&rolmmmm%tpﬁu, gﬁaﬁsﬂ(amgeztﬁ :as disdusgdd in

“The Hyipdi§ R Gy REar e abgRe Nt fonR L ks 1976);
3) “El ’Ci:E‘ %&éd ¥om the @Hﬁlﬁ) c@e@%ntsﬁmo%% 0dSuE 3 cAStal fiActre %}’pes

borderline" acid interact wwth the "hard" base
geomeﬁbaﬂprﬁ‘l&ﬁdﬁ%ﬂ éﬁﬁraﬁlsélcb ondsfidatians, gharts atistobalite or tridymite, as

cl.assi d as "s aci ds.. Speqi fi.c el enpnts .i nc
discussigign By it L CHOBBUE L A oL SgRE Y. Borehand Bfeach,
New Y%FH ‘?J'(Sh@&ﬁ #g.oﬁ%ﬁ &1%423@% gal l'ium germanium iron,

hi um gnesi nganese,

4) “El” is. an element, which in its cation form is classified by Pearson. (J.E. Huheey,
“Inorganic Chemistry”, Harper & Row, p. 276 (1978) as “hard” or “borderline” acids which
interact with the “hard™ base O® to form more stable bonds than the cations classified as
“soft” acids. Specific elements include but are not limited to arsenic, beryllium, boron,

chromium, cobalt, nickel, gallium, germanium, iron, lithium, magnesium, manganese,

titanium, vanadium, tin and zinc.
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titanium vanadium tin and zinc.[0009] Fromthe

general fornula described above, several classes of
worloeouw2es si eves can be described and prepar erCT/BES2006/030189

exanpl e, when "w' and "y" are both zero, the nol ecul ar

sieves are zeolites or zeolitic nolecular sieves. In

this case fornmula (1) becones (AIxSi 1-X)2 (I1) where

[0009] X IT@smahy aéréeal ff6:RM018 désoriBecbaboSp el dralCclesadipt sleilat didves can
zeolites which can be prepared by the present

be desciibedeand pmpareﬁb [Fiot exasuple.avkenn st andnyt é@ both zewe) the olgcular

d I
seves SEgialG opze T Plsbter Sup 13 i S 75 RS ks 4
and UZM5 are descri Qg@(smx)ug €(11§19 895 Bl and US
6,613,302 Bl respectively. Wen x is zero, the zeolite

where 3 kasgi ValuealFom @, 10 Op. tmoms?éamal@rs ef thezepkites wihial can b propgred
t
o e RS8R0 1R § ORI, S Rl

silicalitk rkeﬁ%mé{a@zédh)te amaeom@aszmm UZMHomddreet- 8r uzhan aﬁd
to 5. Further, "z" are zero in fornula

UZM-S(am dqscnbedméﬁs 6w19éﬁa Blzandzlf%6 éé?nao%nﬁél respectivelyy r%@w is
Zero, thﬁ (.Yfﬁ(ﬁ g bﬁ n]twaﬂemf (crage' wge%}g “Q’bfn }1115315 éél'\%lp 8& ﬁ}o% C?rgro one

ves escCr |
obtains@6fnild (i) US- A-4, 3 10, 440 and US- A- 4,500, 65 1.
Further, when "W' is zero and "z" is greater than zero

in fornula (1) or @ﬂhﬁ)fbﬁhBChx (M) greater than zero

[ b f‘ c 29 A f
where ‘yi 1" S B bl derta B ATY8RBRH 0 A3q Y e Vol @ el thn 0 10
0.5. melierc\%a{ SRS 4reRdo ﬁPf&Qni!lla](IWUrGJﬂleﬁr‘ﬁv”de@ﬁC‘W’ B&dzetcﬂand “x?
A—4 440,871. When "z" is zero and all other

is greatsuhgmﬁ iipfosmukn @), ohepbitins the ALPQ)fawsily of nen-zeplisicgnalpeudar sieves
A | P
R R b o e R e

zero anfl O Ml Redtdn)thA zerd i JorRGR (O RAB(akd T84 iE Sfedter G2 ZRASIn formula
the EI'APSO fam |y of non-zeolitic nolecular sieves

() theny eswbtb@d thenDARO Tandy eﬁmmh@ﬁ ny¢csiprisievRAREERILing examples

or i 0AShL s B0 APy GTRIRES eIy e s

Zero anataﬁto%éﬁﬂs{lﬂmcﬁﬁﬁtlﬁl 'eﬁhér'foxﬁﬁ\ﬁa (1) BO(IES a@%ﬂ@t&fthmro one has the
npl ating agent which was used to prepare the

EIAPOrf@lInéE of apn-g¢ditis malheder sieepl Emﬁ}hg végarallsubscgipigein|formula (I) or

th t
m erd R4y et Shed 2 BT B e BoB ARl Pl ives
descnb@&’ﬁ'&ﬁz‘éngﬁe exhDIO6ORRICE iCMP®aNgs, are any of those well
known in the art and include but are not limted to

[0010] ani Inesld#ionito dee fnamewerkredsments, theopgleeutimsigves in the as-synthesized
rop dletaﬁpolan1ne t.rietha

.|
and B R P et T Ry RO B E8 ABat ey psed
to prep@® thd'Ro@lilal§ic®s, THAE BphSRing agents are well known in the art and include

but are not limited to alkali metals, alkaline earth metals and organic compounds. The

organic compounds are any of those well known in the art and include but are not limited to
gmines such as piperdine, tripropylamine, dipropylamine, diethanolamine, triethanolamine,
cyclohexylamine and quaternary ammonium compounds such as the halide or hydroxide
compound of tetramethylammonium, tetrabutyl ammonium, tetraecthylammonium and

tetrapropylammonium ions.
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conmpound of tetranethyl ammoni um tetrabutyl anmmoni um

tetraet hyl ammoni um and tetrapropyl anmoni um i ons. [ 0011]
wab@7hinet step in the process of the present PEWER1006030189

i nvol ves the preparation of nol ecul ar sieve seed

crystals. The seed crystals of any of the nol ecul ar

si eves descri bed above can be prepared by conventi onal

[0011] et TiotSsst stes ar thb@ebdess difike pataaniestidreidvalves the preparation of
i ncor por at ed above, which I nvolve mxing reactive

molecuday sieye seegerysials £ Therdsge crystalssafany of the roleenlasiengardescribed

1 . latin
bove SFEGFeraBld R SR80 LAGE! MBI IR,
incorpdastad b@ye] whizhtigvales alxingrdauliidsoafcesvof 1he WanvRsk Blefhents, e.g.
.until crystalline product is obtained. For the
aluminyig|sgpige alicomaprice pap pblsesh oaetomplatingmimature diyecting agent, plus

v SEEA T, HONE EPOAR,0 GASBTEi
product is Ab@@Rd: FoBtEanolecRQisveeteprésanied b dsnauly @lgeréREbA

) to . 4 and preferably fromO to 2, "n" is the val ence of
mixturgypifhopVeAscomBPsitige ekpispied in tsrms of e anole sasios of theyaxidas e

0 to 4 and prefgrabhy.br. 1R, yhas a val ue of
2 to 200 and pr@?@%bP@'%&@ﬁ'fgl@o'% and reacting

where “afet haeaciluefrom (oul #dgirefE@BIHRN0 EON it iSRS viIBh&@bf M and has a
include a tenperature of 500C to 2000C for a period of
value fignhbir% “bls” has aigapae kremakto Haad profrrahly Somy0 tor25&d/eilhis 2 walue of 2

' . [ d ..
o200 JBy LAl £415 S5 AL e USRS P58 s

which ia€lndh 4 teapSratuitlbf 5E0LE 200°C fof @PéritRl SUHTRNAOK 4RIaPB AL Fast
of the seed crystals thereby growi ng the seed

partially prystallize mokegulay sigye wad crypials aadiprovisls aseeerygaleslurtyandding to the

1al |y e Cr | owh rate and_.f.or a
R R e A
therebytghewinp tiecistderysthRyesryimpuetentigtont 4 Rfdihidsédntitly edubi the
conposi tion of the reaction mxture is expressed b

. . y
crystal grawthern guddar a ime sullisicakiomsedieel thermalegwlar sisvet Rer themelecular

. ' i f: b.R:.ClE| 2 .d AL2O3

sieves refpiea by, YR I 5: Rrancbity o I el mpflpfr® Fgser by the

empiricalfofmala dx priesed irfiis b B NdISati6s of the 0:6d& ofhas a val ue
fromO to 0.5 and preferably fromO to 0.3, d'/e' has

a val ue fromB: dELE:1da\lut efhEs efSibky gHe@m 0.6 to

ot g B8 8RRy o 47400 SEES S o0

0.5 andpiett@bigtiton O @08 20/t BastOvalileQtblke D 288 .6d 1 &Era8fy from 0.6 to 1.4,
al um num i ncl ude al um num al koxi de, pseudoboehmite,

f/e> has g ghysifram 0 éoB Heind atefernbimifionm 0 ol Livigrd heoih valyofivur to 200 and

%}' p%)é wopdl UM num trichloride and al um num
prefera@k?oro y%rggte. O the above, preferred al um num

[0012] SOUTieSouides oPalaHARR Yl deRluiRd ik i deTp8@ide badihite, gibbsite,
_alum num al koxi des such as al um num i sopropoxi de.
colloidgjalyrging, alwninaesel, ispdiipgduminate, aluminum trichloride and aluminum

chlorohydrate. Of the above, preferred aluminum sources are pseudoboehmite, sodium
aluminate and aluminum alkoxides such as aluminum isopropoxide. Silicon sources include
silica sol, colloidal silica, fumed silica, silica gel, silicon alkoxides, silicic acid and alkali
metal silicate such as sodium silicate. Phosphorus sources include phosphoric acid and

organic phosphates such as triethylphosphate.
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silica sol, colloidal silica, funed silica, silica
gel, silicon al koxides, silicic acid and al kali netal
wa@Rdoros2es such as sodi um silicate. Phosphorus BOIYUSH86/030189
i ncl ude phosphoric acid and organi c phosphates such as
triethyl phosphate.[0013] The elenent(s) "El " can be
introduced into the reaction systemin any form which
[0013] Pe r'met Seth&a(s) OFMadah ®8 intPodbibédin@d tha réeRA6H bysGerh @1 MMydXorm which
the elenent, i.e., reactive to forma framework oxide
permltaihe forpratien éngiti of aeactivedobotis cismeat, éfe maeaye ‘tOEiorm a

tramenii G OFp BB ST PRy SE LRV E P Kbl e

employed ﬁim!lﬂc?étdxlicﬁa‘é Hiydes:aads, alkepies efitatds) Mﬂfa@é%”}%lid@ﬁ&:aﬁ%k?lﬁtes and
npl oyed include without limtatio

mlxturetsa%@g&fy |Repeeseriptivg ewnpndnhishimggy bmplezﬂ@amlué%w@hwe

L

cobaltotf iddlided @6baNB O sl tds @Ub AL Scetatd) COBAITS BeoRiias; Q;ob@l@ddslcnmnde-
al koxi des zi nc acet ate; zinc bromde; zinc formate;

boron aikcn@dqsOduwiunz periatey gailiune alkepidssiyrncaacetatey ainediomide; zinc

formate(:-j ggié égcgde r%%c sugfal(e)nlile%?a%x]ﬁlr ?e’ genxgga%éugxm ﬁ)%gdLa drgn &Ig}aa%g%%e $Bium

acetatenﬁggl RSHudAdeatd; dﬁagnﬁﬂﬂﬂﬁ&ﬁbmmenmtaglﬁsﬁlm BlgH8s iniPnesium iodide;
ate; manganese acetate; manganese brom de;

magnemn@atmgenmematnesulfﬁtes BeNEANCSEA0cHEH IMAnEanese ramaide: penganese

sulfate Ctﬁ%l%ﬁ{%tgta acﬁd&u{ {éé %F?eié%{% ﬁﬁaéﬂn? %ée%t@,t Ane gée@ate, tin

chloridb:edndlthd likg/ structure directing agent is an alkali or
al kal i ne earth met al cation, the sources include
[0014] wi t When the mk@mghtmﬁgrer@xwm akent 1semgtlkaélomaumhne earth metal

. d d h Lf th
cation, SR RoTs nePHe ol Bk B8R e it o PR ARG Hind g e
halidesIE the Wmplafing AchiPR ol diRteiyay SrbbRi R Qatib%' {8 teosmRRies declude

as stated above. Finally, sufficient water is added to
withoublimathtorathaduy fuatside amil helideconimungy asTiaied alavei dinatlyxsuifieient

a. reactl on tenperature ei t her

water ig Al W%Bﬁ@ﬁ’e%‘é’ﬂﬂcab dBEAFE or added pressure and either

[0015] WI t Th@fea&ﬁ&rﬁﬁﬁ&u&ﬁé Ad 'ﬁ@atecﬁ@ﬁﬁd { tectidae ?@ﬂm@ Bilhdr B
he vari ous nol ecul ar sieves enunerated above are

autogekmmsam od naé@dqswureranﬂ teitherawitlo aiswishews stixringn fipeeific eehction

conditGg gt BEaHHEoBs TOIE G e R PR HPoOsP PR ePmIaPe Aelogh in he
varlouﬁ%éjdé érﬁﬁ‘r?erbt@@ bsle eﬁdﬁﬁf&’;ﬁfr%&'% r&brerCOC to 2000C for

nol ecul ar sieves of formila (I and 500C to 25Q0C for
[0016]nol Ecnﬂomplstemss;sth@gerfewl medcgiod bt ¢r)fstall‘llmlorswmﬂ1tmns include a

m Xt u S t a} the d t
tempergageoloiip e FRHE Bomitecplas svescata by Orp el 1 250
molecdml sﬁ%ﬁ"é%ﬁf foRinBMT eﬂle(‘réélc?itoﬁln]ﬁxuﬂ 1shRA1ER;deh &t fﬂe)éfeﬁ?éﬁ

e reacte to conpletely crystallize all the
tempemmlraefom hamessudficiestdedt least partially produce molecular sieve seed crystals.
Although the mixture could be reacted to completely crystallize all the molecular sieve seed
crystals possible, it is not necessary to do so in order to carry out the invention. However,

there may be cases where it is desirable to fully crystallize the reaction mixture. The amount

of time to at least partially form molecular sieve seed crystals can vary widely but is usvally
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crystals possible, it is not necessary to do so in

order to carry out the invention. However, there nmay
wheoocasess where it is desirable to fully crysteCT/U8®06/030189

the reaction m xture. The amount of tine to at | east

partially form nol ecul ar sieve seed crystals can vary

wi dely but is usuallyfrom1l hour to 48 hours for the
from 1 hodrao 4B abusifevis nefledubdridves ¢fl fotnula (Ul)fand Mot HALES té 04 days

14 days for the nolecular sieves of formula (11).
for the motpeyipr sigees,of dewpwWa (% xt ur e conpri sing seed crystals,

i . Sl U i | B Lxture.o Lurry..
ooy  PriashoR siitife by AegREALAL P SU UGS iy W diing
mixturesdrishiryy £ tHecsof stéef tepidcesd. Moalswesdsiglre BRME S of the desired

hereinafter referred to as nutrients, are added to

framewgporeraentp heetipaficr sefaed Braspiriateareadded i gowninglepar sieve
on e SUA 8 Py RTRLERHL AR PTLTON PG 048RS ay o
those whithsan ¢ Rrldcans se Thkle Sirhbifatbns att: ¢ Psiliddn &uds; DM

. and silicon sources, 3) alumnum phosphorus and )
alumingp ape SHceR BREES; 3 katumitym, RUPFPAAHS Ihe SPhiveR saureesyf balgminum
ot B L, 5101, AR ADA SRR BEASSRUSERSSs RO B

silicon adhd3phgros Sdeebso Uit shbtildtal s doigedbut! thapldditions templating
agent/structure directi n% agent may need to be added.
)

d
agent/strpgtare clingcting dasnEmBY nerddp g addesl. ddus paacbestone by adding e desired
source gitﬁrﬁg 'g%qéﬂt Hgthoc%% o(f'fthet ﬁh‘?ri%}ﬁée b4 a%rbt ds%g ate%‘?re%g; %g %cg]r?agﬁes the seed

SOMe cases see urry
slurry neyCRaRineRECkBeadiaBmplating a @@ thereby BiaRidy thekverd! pldtess
overal | process nore econom cal by using up this
more eqopemiaal b HynaLp this exeess thwlaedeing be sprond step, - guvwih step, of
ﬂw;no&%?p' of the process. [0018] The nutrients which are
added can be those which will provide the sane
[0018] DI Bethafierté f¥iRthase idiRd € Be So¥SwRlcharillbréVifid fle&Bfe molecular
, mol ecul ar sieve. Even if the same nol ecular sieve is
sieve ag {9 fead, crysiad or ardilferent meleeularsieyeaRven ifi the same mele¢warateve is

f . t an _var tween, the seed crystals
formed (o8 TR S PN S e YN o AR st Gn S Bl e
seed crgstal$ il e nidEcuH AL BubseQuen€® Grdiiy 61 HeSe&d cit@@lsi F& eXample,

at a Si/A of 1.25 there can be added silicon and

to seed gryigtalsrfrrepliter afa §i/At olclodT barercanibgaddedssilicanandedimingmx
. h d tals, . Si./ Al of, 1.0 J0Q1 I
nutrenBs e AR B9 B Bt X flndet e 0.”
[0019] S| EMEhOERVRHRTE thb SectQPFktA1S YRt b $ndledt®ar GldvE BFRM on the seed
framework el enents, it is necessary that the seed

crystalsdrays tifferent finoresvorb Elemehtsy it &5 megessarydhatithe saetlerystal or core
| ecul ar .si eye have.the sane framework structure. ]t
moleculf S5 o/ 45 SELEE P G DRV L° SATGE BOTER OHoT BAEH e 1 1 only
necessa®¥ fLtheichfeinditdtmdIEadr sRAB di @ HWRIdAstInt TRMewdrPElement.
exanpl e, the core nol ecul ar sieve can be ALPO 34 and
For exapipde, dlt eare mullesulsr sicve cavies AHO-B¢ aBAREO Bulgr nediabdaisieye can be

saPO-Diekae, ceagau, B2ANS, ddnpBoR) it Bhi, of! Fhe mbfecular sieves
which have the same structure can be determined by consulting W.M. Meier, D.H. Olson and
Ch. Baulocher, Atlas of Zeolite Structure Types, Fifth Revised Edition, Elsevier, Amsterdam,
2001 or Ch. Baulocher and L.B. McCusker, Database of Zeolite Structures, http://www.iza-

structure.org/databases/. It should be pointed out that in some molecular sieve systems

.
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whi ch have the sane structure can be determ ned by
consulting WM Mier, D.H dson and Ch. Baul ocher,
w@doas1ahs Zeolite Structure Types, Fifth Revi sEdI/US2006/030189
Edition, Elsevier, Ansterdam 2001 or Ch. Baul ocher
and L.B. MCusker, Database of Zeolite Structures,
http://wwwizastructure. org/databases/. It should be
intergrd¥@h 0F 66 BtHnotd @dméworks B3 dBeLe CTtharas Sirgdlecular sieve grows on a
systensintergrowh of two or nore frameworks can
core, ingigadipf a murg Srameveprinbipecan iatergrpetieolfinees nenre sragismerks grows.

For it BRI iR R el B 1 S G

structuledYi8t mirfor @hRWhts O AFIC OfRourk® it desthbleayd Peeferred to grow one pure
substantially CHA structure with m nor anmounts of AEl.

framewofk.course it is desirable and preferred to grow one

pur nemork 20] .1t .can be seen fr
100201 P it RERER T X6tk b B8PS Gt P16y e i s
numerdﬁ@%ay@té@d@ﬁﬂ&eﬁt&bﬁfp%sﬁﬁn dinfthie cesel the @BRAGHIeb@R: sitvd WhilS be
case, the core nolecul ar sieve woul d be made up of
made up @&E sevaral |1w@r\§1twherﬁnah layen being ﬂhayuier m@llwglar Bi6 Ve Ryasing the
ecul ar si

instant B¥o§853pprbed??8ea Sé) ergi?%c&ﬁ 13? g%ql%r\;éeVﬁ}f/ tﬁehééa%g Zf%amg\gorkce?ements

througHou R IRWSY skal Shi MBVY Byérh 0OHEREIM rdtide of fr}dﬁlbﬁ’brk derhedta\esp. Si/Al
| ayers of different ratios of framework el enents, e. g.

ratio. Thig, Ane ean start WithusZSMnecararingeasetthaS Al rtip GyvsEpeisrthe next

h
ayers g B B AL GBI P s "o e outer

[0021] | ayﬁégarm@&é?oﬂthé?@fwecum&le@is tHee cehpé scmeafbyraﬂg kb@hfent means.
hey ctan be ad by any conveni ent neans ese nmeans

These mmmsunkducﬁﬁ Iapparmg@owous pDihs nofrientseprepaningesolid suspensions or

N ST PR T ET
by one BEKJdCMnil6 %fhep ﬁuﬁ@gﬁ% Y be Q&W@the%e{%dom&mnaﬂy,

nutriént(s) can ded by anot her nethod
dependieiriont the rpatticylar detpienicidditional adidopease nwynaed touhser dddad to arrive at

addi {.i aci.d or ba e eed t added to arr
the desiied pHo HhReraRlc piien Paomanteates spds e REES; dr ol of §ticon
acid m&&sﬁ&d% bt H&deAUb b @128 theS@dune hfroRidk | '\AHﬁUh maF bélgdMyated.
need to be added to neutralize the sodi um hydr oxi de
[0022]whi Bhenayorb ¢hageme matredt is[ad0@R k.2 \Bemdbl, ehdyh‘an bo laéded
nutrient is ad an ca ded .
simultgt O Bae TG By it seausigl Adiohes e ek yS Ly QR pump in
the cas?@?l hﬁlﬁ @or & 1e§‘eSﬂme%ﬁc&ﬁ| 2AdRd% cQHBPcahﬁe& Bﬁt 1?156?1@ onhree ways.
i qul s or slurries. Sinultaneous addition can
First, eadlt miteientasifed intodhereattot bomainingythe sdeid rshnry wmndmmmbpmts or
is fed jnto, the react.or confajni.n seed slurr
mJector:ﬁs.S@go% e ingiyiduapaitrients fan b sy stt% 02%18% FrEpc, fofes dand then fed

as one 'st?éja]tP{ h{i&g{e rEé&&J c%ﬂa?mﬁ thel€ed ﬁgﬂ TR @ ¢ ﬁ@h\ﬂh@ﬂts Lake
ed an en fed ne stre into the reactor
commedr‘tb o agihiheins ﬂﬁdb@d afstryams] lheckin tHeeconstitnersnoSeach vtream are
be copnbi ned to forma m.ni nym nunmber of _stre

chosenf aFiBITHZ¢ HBd<SBAEIE FeRGRARSuN SPCIEHIEATSHS Aarfigplddition. Finally, the

nutrients can be added continuously or intermittently. If intermittently, the addition can be at

regular intervals or at irregular intervals. Whether added continuously or intermittently, it is
necessary that the nutrients be added at a rate such that the seed or core crystals will grow

without substantially any further nucleation of new crystals or the formation of amorphous

-8-
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chosen to mnimze undesirabl e reactions in each
streamprior to final addition. Finally, the nutrients
w@ean7be2esided continuously or intermttently. PET/US2006/030189

intermttently, the addition can be at regul ar
intervals or at irregular intervals. \Wether added
continuously or intermttently, it is necessary that

solids. W‘dﬁ@kﬁﬂl&ﬂ&ﬁﬂ&b&emﬁﬁgﬁﬂls@hea@n fRatBrrson dftafstdlBoSaBE mPkture
core crystals wil row w thout substantially any

when tiie gankenriration [0€ Htei tmﬁn@fcs neborthe pritieal sperspduriigemennceniraion.

uss 'nucl e t| on f ne al s’

The erfiiR IR 054 %58 bivAts % 1BRUER G2 Fn eaRiiaertd 16 tefoof now
crystald’N@n 6RRE RIUdcainbAsh Bis the 8ddtéH ta@Néfthe SuiientdhBe essentially the
critical supersaturation concentration. The growth of
same as tie ceystal gmvytbtrabs Qnatveylte ﬂgtennmwlaaaﬂdsmnsraMs to ﬁrst determine

ucI eat i,on

d
the ery R GyEEsced el RO oRlan BEite/ b B Gy Migsscony (SEM)
Next, ithd taésluﬁf&ﬁhiﬂiﬁé c@@tapg‘rﬁﬁ/ﬂ{ {d@{ehﬁmfeh @n’?)ﬁg@lalg)élsttﬁiﬁ‘oﬁﬁﬁﬁd Bhear and

grovvt rate. One wa ytO deternm ne itionrate is
that thet aydtals gte qibesrionethisfeed w@tsst@mb&czl@ubtrcedt he seed

0023] 7 2R ShEg Seontoneg anon SRR pedd fe ke e o

concen%@dﬁ O dafB hhFh @b ve B dah®a dnMimit, o BElbRr the 8fficdl | near
and that the crystals are cubes. Fromthis feed, rates

supersateatitrelimét dfithatcencenfratd@Bis abarest the eritiea) segsrsgatetion limftethen
ts. to, be a

muclea ot mepr v i Vedier S neEs L RE Captirurin R of Peloyidhe

saturatiohmnht i ndP&bH bhigrcri tical supersaturation limt.
he concentration is above the critical

[0024] s u p@hesmacmm ¢omditiongrifar, growing theiotysals iaonthokameas thoysesst sn
w | I, begin, er the concentration is at or
converfyanel R edhenes 21 TR AUl e s SRS RB st gfom
t
e e b o g s pigh a0 300
psig. Apidxbmasxf astrEnt is naitinated antilabedesirsd prysts size issotdained. The size of

the seoiE G (AROSOLT S B IHAILIS Bot ST GRS 5 dnygation.
Althoth aﬁ &5e é’&@ Pyt cmﬁgghéeu?@gﬁausnﬂk Isb& N r$sthBit QoM JaRg&From 10

the desired crysta I z€ 1's obtained. The size
nanomctferstth ¢ive esidropreyers.allbere analscamy upmpeen Sindetodhd finardysitalitesize of the

paranet er of this invent t ho
product by tes p AEF a6 AA PHromeieE AR TN, (s Be gt crysta
size is GhuREA! ﬂdtﬁ&t%ﬁﬁ #ioh @ﬂﬁg})eﬁ %ﬁﬁfﬂi'e%&@&ﬁ?ﬁ%t @Jessoh@ 1{1:§e‘lﬁgrated from
m cronet ers ere’ 1s dal so no upper f1 nal
the aquepysplalse bt mothier Equdr Hyheethodsduell kndwert mdhg'altt ahcth dsefdtrarson,
| arge as 10 mcroneters can be forned. Once the
centmfg@épp,eqjccr ystal size is obtained, nutrient addition is
sto |
(002512 ] ORAffe AIEAE Dl Ketkne bF heréﬁ{)‘g{ng HESRRAARL Bfted, the

crystalmﬂiemsklnesm‘lam dpgiongerate or sgrbgadsinto partieies. OTihus, partlcles can be bigger
centrifugation, etc. [0025] Wiile the crystal eis
than anyeanerindiNEakgFyYiRe %%eh?f %F paiiglerfifey | endegrersefeagglonygation, is

achieved by applying shear to the reaction mixture. Shear can be applied by mechamcal
means, hydraulic means etc. Specific methods of applying shear include but are not limited

to stirrers, impellers, ultrasound, opposed jets, etc. These means are meant to break apart
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crystal s thensel ves can aggl onerate or aggregate into
particles. Thus, particles can be bigger than any one
wo p@7oioml crystal. Control of the particle sP@BUS2006/030189
i.e., degree of aggloneration, is achieved by applying
shear to the reaction m xture. Shear can be applied by
nmechani cal neans, hydraulic neans etc. Specific
agglom#fRich bdsthed capgby biegk shegindividialicigstalstwidelecanngroi foithed The
to stirrers, inpellers, ultrasound, opposed jets, etc.
breakumfGQ@Vtﬁéﬁh@Yﬁﬁ]élmﬁwckeﬁl%’r eak apartaggl omerates but

[0026] ﬁé(%’%tgc\? aI 5 %ﬁ br %.%Alchéaﬁgg &s{(ﬂ)qjugé géﬁaﬂ)cf &d’nﬁ'ﬁil?{h ¥\M41ﬁ$more seed

crystalsl cﬁmﬁgtthdﬂpi@b@@t TBiR-cah 60261de (ﬁrc)%,sihﬁ'lrmﬂtehﬁy an déxﬁfnupﬁs“ljz tigbwzhout
size distribution can be controlled addi n

the proese® dAécﬂlygtl%lIYS tlwpedwgwthlé ‘ﬁthi@t@% e]dhlp ¢ GHRORrags Hgn the initial

o e T S

the seedElefedlsvattiel a&@ﬁd&ﬂale@ E:gf:‘be §dﬁ£l®rﬂ’ﬁm th@irﬁmaﬂlsee&m%tals thus
crystals, thus providing a narrow crystal and/or
PrOVldlp%\ﬁer:&Fi@r wysial aador ppigle sige digtribwiiomt i vel y, the seed
whi ch_ar dd t he
[0027] i ni "ﬁ? %oﬁ%\glél e&c lg%gre sgt%ﬂ}d@{opélg%fage @)g Mgu)r? dIt H{@@e

underst6éd/thhethe @Mﬁ}ﬂés 48 bhlly Gly Gvayiof dludirsion ﬁdtareﬁibt it d s dhvendue
foll owi ng exanples are set forth to illustrate the

limitatipmomtheibserd scepd of theinkention @e pel ferduinthaepnendedsiaims| es
are only by way of illustration and are not intended
as an undue limtati ON p8F E tiroad scope of the
invention as set forth1n IYI e appended cl ai ms. EXAVPLE
1 [0028] A SAPO 34 nol ecul ar sieve was prepared as

[0028] f o AGKERO-A4mesiedul aryiovextas peepasedi as Joltownt Alreastiby htixtofe having
500 grans and haV| ng the follow ng cqonposition S
a total yypighbole0 sppeand haying the fpllowipg egmpoptirengprepgrgds 120

TEACH i s tety ng%ttbym})n@égm QwA%Hggt% orztcﬁom Xture

was prepared P h”or der phosphoric

TEAOHG$ féirabiBPandShidiAtoxided This mix tASwES pr@aﬁbd\lgzr&alb(immg in

250 alum na. The m xture was heated $p 1000C ﬁhdl
order 85 ¥egréhopbesnbrec Beidr H2Gurse dH&MH ;quPXwaé\Sh”é)ata%% el ™ 250

alum1ng?7§8gnfi$9rég\?£sgl%etaﬁart8 IQSHC &n\ﬁene dzﬂlefé%f Sne (ﬁlrt Ig'uﬁsequently it was

par I zed reaction mxture t

heated &8I UESICtang heldt therefor frady hewsr Ta thHid phroially bnymllrzed m‘adtla’(
1750C. The first feed wei ghed 446.8 grans, and had

a
mixture §repoweieiaddedwo @tg%ufmz overa 155/#012@116 perioglogbi A>°Ca e first

| | .0 Q
et wifEp G an BB SEBRORIE0E 20, ZESAP S s
42. S%HAf(d @@Aﬁ@aﬁ&@leﬁmﬁal The lsec@mrma ividigiedwas 2agahe bhdliet a
0.2Si02 : P206 : 0.5 TEACH : DEA : 42.1H 20
compogition RE2@hé 6): a0l S0YETRL u'Fhea‘aml eelsomperition, was Be follogest or

was cool eg b0 hIRIB! IR B TEABRE BER : 42.1,0

At the end of the 15 hour addition period, the reactor was cooled to room temperature and the
product isolated by centrifugation, washed and dried to provide 199.0 g of powder which was
identified by x-ray diffraction as SAPO-34. Elemental analysis of the dried powder showed
(Wt%): 22.00 Al, 23.00 P, 2.63 Si, 10.9 C, 1.5 N. This corresponds to Al 494P0.450810.05702,

expressed as normalized mole fraction.

-10 -
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product isolated by centrifugati on, washed and dri ed
to provide 199.0 g of powder which was identified by
woe0ap1a0s f racti on as SAPO 34. El emental anal yBCBHUS$006/030189

the dried powder showed (W% : 22.00 A, 23.00 P, 2.63
Si, 1009 C, 1.5 N This corresponds to

Al 0. 494PQ 450Si 0. 057 2, expressed as nornalized nol e
fracti on. EXAMPLE 2 [ 0038t AWPRAPO 34 nol ecul ar si eve

was prepared as follows. A reaction mxture having a

total weight of 500 grams and havi nH the fol |l owi ng .
[0029]c onpoSAP Pt melscypesieveatas preras! as follawsi Saeactipp@Bxture having

T telrae ni um h dro i de.
oot A8 ot SO Rl ik P SR PR A RPTECh WP PHER 5o
orthophosphorAgogle()q SiR P, BLWEKAEH,3 500gpx AS- 40, and
Versal 250 alumina. Additionally, 18.0 grans of

TEAOHpptingthylsmemiva hyduxide: Jmmﬁnyctmem;r@epmdebmmbm@g in

0 ol re.f
e 98 B E B OB AL R T HE BG pmin
Additibilys1 S0 drae ¢ SABD84fse¢d W¥e aliddd 1aakis mixtRe.t Themixture was
partially crystallized reaction mxture there were

heatedé@ 4 Crindivigdioptseand hﬁbieth@,re dortinghags.hBupseqnently pewasleated to

175°C (':7§ 9 ggwig:%\gnﬁfh' ];dsﬁlﬁ’eg \Ae(ggﬁeds 5’? %grr? %@y %QI/(%EAJ.zed reaction
mixturé ﬂik%T éfedasd to ﬁuﬁ%t {a€ds 096 a 15 herairh@paiardtngs°Cl Nehe first

second feed wei ghed 374.6 grans and had a conposition
feed weiighod504.4 2emsand ledwepmpositien pf: @aa%@é)z, 206YEs01:i 18 n?%@EA

40 TEAGI 850 D Ads dRlpebelopHE- TeBiamadiRe vrighed 5740

grams BEY h&0h cdiSosHRACTINWNRISOS A SH4IID Tﬁﬁhﬁ@éﬁécﬁhwsﬁuﬁﬂgas as

t he product isol ated by centrifugation, washed ‘and
followgtr i ed t o pr ovi de 268.9 g of powder whi ch was

dentifi b t
A it doePbu S s Qﬁ@é@gﬁ?ﬁf@f@%h@ dg™
At the E@d"gﬁt’he 3 ;] ‘I’Mﬁfjac(di\ﬁoﬂ peri%a 08 rédctor s 80018 t2rddm t%hlpella@m@ and the
This corresponds to Al o.500Po. 457Si 0. 0440 2,

producvé mia@@kladcea@ﬁumtm, washedrant dried tocpriovide 26X ANRYEpa3vder which was

e 3L A ARl Sy S BB gty o

the dr1§990®&@@ﬁ0@é@@@%‘ Dy, 50 m 1306(1 PVE WSP ‘?U@Q?’ I1t4 n ’M@sscorre ODonds
pr epar ed TEROH -

to Alg soEA@HSi0944081 expedshyd eesmmmaluzndhmie &actatm This m xt ure
was prepared by conmbining in order 85% orthophosphoric
acid, H2O, 35% TEACH, -40, and Versal 250
act d. FI "EERNAY: 5

[0030] A SAPO-34 molecular sieve was prepared as follows. A reaction mixture having
a total weight of 500 grams and having the following composition was prepared.

AlO; 1 0.2810; : P,05 : 2 TEAOH : 63.8H,0
TEAOH is tetraethylammonium hydroxide. This mixture was prepared by combining in
order 85% orthophosphoric acid, H,0, 35% TEAOH, Ludox AS-40, and Versal 250 alumina.
The mixture was heated to 100°C and held there for one hour. Subsequently it was heated to
175°C and held there for two (2) hours. To this partially crystallized reaction mixture there
were added two nutrient feeds over a 15 hour time period at 175°C. The first feed weighed

446.8 grams and had a composition of: 0.8%Si0,; 27.5%P;0s; 13.7%DEA and 58.0%H,0.
-11 -
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The m xture was heated to 1000C and held there for one
hour. Subsequently it was heated to 1750C and hel d
wo b@reif20es two (2) hours. To this partially  PCT/US2006/030189

crystallized reaction mxture there were added two
nutrient feeds over a 15 hour tinme period at 1750C
The first feed wei ghed 446.8 grans and had a

DEA 1§&l€@1@§61§ﬂnﬁ{é Ofhie chc&cf@éeQ @mgﬁgd T%x%s ahd hdd @E&nﬁé‘s‘i’uon of

I's di et hanol am ne. second feed
20%A1xz@3 g’nb%D%HaJ.ZTgc finsl @hdomwlta)mmiollmm of 20%Al 203

ol | ove o1y 1P 85 TR D pBARAED o s pea

At the encf'@ 8611 2 Qo additfon o@fthé Rcibp waoHso188 Y rtobﬁlnteﬂx?%ﬂgﬁﬁe and the

the reactor was co to roomtenperature and
producpisobitecit byi ®ntrsﬁ:lgﬂlobywas}nd and dlgat ioqnpvwba@ﬁféa gaxf@oWdBlEWhich was

e rovi 2642 wder hvva3| tified
identifed sy At S QB W RO SR Al e
Elemerﬁgll anaﬁﬁsﬁfo%&\/\artbd p%u%ﬁmo%&edf{m)z'%szo% bRgodr Ilesd $§,102C, 1.6
wder showed (w9 P, 1.31 10.
N. Thxs‘, cofres@ohlds s, sx@%&émmﬂisemwmasammhml@ fm@ts@l 2
expressed as nornalized nole fraction. EXAMPLE 4
[0031] A SAPO 34 nol ec eve was prepared as
follows. A reaction m mmg\ffng a total weight of
500 grans and having the foll owi ng conmposition was

[0031]pr epas £PO-3A B6Rculasid@l i sdreparetldy folldwd, EAGkhctioR #iftirekdving

EACH is tetraet hgl amoni um hydr oxi de. This m xture
atotal wmhpoﬁw gramisynd baihg thedollewing ¢empaStion wak prspesghor i ¢

A umt i ThoXHRt P8Ok a0 B R OHI 080K 1 i ve. hour s

TEAOHGQ 1Rk hylRBhS Ayt Ede) O SmixPHRSREYRE aked byt coMining in
heated t0o 1750C in"six hours and held there for two

- order §52) ottloaphesphibeictahids Hp@r 33%MBA Qi ylsudek| AS-48, andaéersad ﬂSO alumma

the it Y pEEER, PP SE R Sy SR sdieny i
was he&é@ t§ 195°808 sAEResh P3P fH%PeSfo} b8 g}fhoux%. %R0 phitially

50 20b; 27.4%EA and 44. 494 DEA is
crystalﬁz@t fieagivinamixhee thEhewsecddetl freenhtueitdemsld oxd3a 2S5 howrtgne period

h a.c 0Si ti of 20% a3 and 8094
ot 1758 s vt Mt o nvtanthgf acuBbostions 09 e -
27.5%P, (52 95 4% I9E R af &AL H P DEA%S dRhadSafind hﬁlees@éorfaf fe&d‘%elghed
15 hour addi ti on period, the reactor was cool ed
443.2 gmmmané hpda avmpesitomof 2%/049}26@1 mod 80%HLQt diie fipal gel composmon
rifugation, washed and dried to provide 165.5 g of
¥ which was identified by x-ray diffraction as

essent | al hLoRUoa SR : 9.3 FEROLP! PERMsI3epunt of
AEl intergrowh

At the end of the 15 hour addition period, the reactor was cooled to room temperature and the

was as 8

product isolated by centrifugation, washed and dried to provide 165.5 g of powder which was
identified by x-ray diffraction as essentially pure SAPO-34 with a very small amount of AEI
intergrowth.

EXAMPLE 5

[0032] A BETA molecular sieve was prepared as follows. A reaction mixture having a

total weight of 600 grams and having the following composition was prepared.
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EXAMPLE 5 [0032] A BETA nol ecul ar sieve was prepared
as follows. A reaction mxture having a total weight
wW@R0060M20F ans and having the fol |l owi ng conposi PCDOSH86030189
prepared. Al203 : 58.5 SIi2 :2.57 Na20 : 21.5 TEACH :
800 H2O TEACH i s tetraet hyl ammoni um hydroxi de. This
m xture was prepared by conbining in order sodi um
hydr oxi desl,(b4 :38.5810,umm. 54 Mot 165 TBAYWH E&GdHand Ludox
AS-40. The m xture was stirred for 12 hours.
TEAOH s sdtpgptanymenivggdy drxides dThinmiBoeovasdened byt ¢remtEningrin

h . To thi ial | tallized

order s Hydeitie (0, sDRUECatgubihalel s SR OBt 15 R WL, 2

Mixture Weik sMé@fdﬁQQ%oMsﬂ@u@%qE@%lﬁ? wh5E8Hted thhe0Pd ksd hd18 Bitkre for
a a ;

wei ghed 384. 9gr ans and . conposition of: 32% Si O2;
twentyfoy@g Nagurs. h this pargighly srystallizpdresetionmuixters dhare ngheaided two

. _ . : it ion .of 3. 13% ;

nuie 38 R A A GBPIRC! 1R 9 B IEh B s e

had a adBtposisioh O 3206 SidY; BABY N&D; 30d 7 88Y HI0.8Thedond Beed weighed
TEAOH ; 448H20 At the end of the 12 hour addition

284.9 gramp gad hadhe corapesitinm ofels 1 Bo diled; 294VomQ amb®Y.93%HeOa Mle final

.broduct 4 solated by centrifugation, washed and
gel CO%E‘%étgont‘ggspgrsofl\(?ﬁ%‘gs'189. 7 g of powder which was

i denti fi edl,by : 29138\8i0} f { BaGLOOR EBEROLR: 448H,0
Zeolite. CLAIMS: 1. A process for synthesizing a
At the gad elcthe 42 heteadslition pamgdathe kvastor tasepeled tratoom emppatweasnd the

s rk structure and.,a fra rk Gco ition .
product R BB Ao Bt G Tara 66 T Sg-e (o wgesqybish was
identifisbi & &-AY defidctiin &/ Beth Zas@wor k el ements present as

tetrahedral oxide units, x has a value fromO to 0.5;
the process conprising formng a reaction mxture
conprising reactive sources of the franmework el enents,

M and optionally R where Mis selected fromthe group

consi sting of alkali netals, alkaline earth netals and

m xtures thereof, Ris an organic tenpl ating agent

sel ected fromthe group consisting of quaternary

amoni um cati ons, am nes and nmi xtures thereof; the
reaction m xture having a conposition expressed in
ternms of nole ratios of the oxides of: aM2/nO : bR

A28 ¢ CSIi 2 @ dH20 where "a/c" has a value fromO

to 4, "n" is the valence of Mand has a value from1
to 2, "b/c" has a value fromO to 4,"d/c"has a val ue
of 2 to 200, and reacting the reaction
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m xture at reaction conditions which include a
tenperature of 500C to 2000C for a period of 4 hours

WO 000141d6ys to at | east partially crystallize Pol/Es206030189
sieve seed crystals and provide a seed crystal slurry;
adding to the seed slurry, at grow ng conditions,
nutrients (sources) to provide franework el enments of

CLAII\II@e seed crystals thereby growing the seed crystals;

carrying out the addition at a rate that essentlally

. A R6eess forshehesiziag almrgamim mievahaviagal tifreg dlalqnsmal microporous

sufficient to duce cular s
Srapp yRRGIPFE Syb NESPIPHG O TEER caFebied g o cofhiea) formula
fthree di mensi onal m croporous franmework structure and
a framewor k conposition represented by an enpiri cal
fornul a of: (EI WAI xPy. SA)SiRx)her e El, , P and Si

Whgrg;f}liafna r'rse;\’\g?qr arpqc]vg nﬁtﬂ&eén rx&i@??etghg tp%r déaﬁ ][g%sungx,v)gﬁas a value
froM @ Fq OsiBe groﬁ:gss %ngirﬁufgt}@rrﬂiﬁk q rée[cﬁ@ﬁ nAReS codhprasivh lacive

Isthe nole fraction of P
sov.&ﬁéi; dfaﬁe Branevouk eﬂermntgﬁ\éané pptidvaly &, whew. M is aﬁi@medzfmmg‘,he

gré)lggpsrqs‘igfngfc;{a ‘t{aI}IOHQQIZOll; Sl(@l%%degﬂ.ﬁ nﬁ%val Sl o?]l[hs cof, Ris an
or%aﬁ[cr@ érgg%{t gcftgd %bi 1he %Ercbﬁélﬁﬁlgr (ﬁ'%iﬁ&tbﬁﬁr}sﬁﬁﬁl@ﬁﬁlm

enents a where Ris an organic

caﬁcﬁiﬁpé,rﬁinleil Sadb@iNitres diee@tf;elﬂe feaomlt tm@gmdpvmmqommﬁ@ogf
quat er nary ammnl um cat i ons, nes and mixtures

expligesed o terip of molkcpiighe R’f’ﬁ’ldés ving a conposition

expressed in ter S, Qf of the oxides
PR e SRl B SAlP: ey AL 7€ gH20

whtherfc e 'a har fa)m alwé i Genthe, véldnoe 3f Mcabe'hak ayahiefegny d to 2,
f 0t I f 0.2ta 1.6, fle
“oisidasavaiadont b 606 Tase valipe 310 retee i
oS30 AR R B A i 90 G0 for o
of 25{¢s toan cﬁypﬁf dtdehsopartiallyourystaltizetBioteoulas sipve sted caatals and
partially crystallize nol cuI si eve seed cr
orbvide oo il SHEE o198 Rihe SPy ST RN (PR Scrnts
(sél!}rg%; eprfo& d%rff)a%e{%a)eg efaflle %Hcs%'f' he H& E Issthéréﬁ’}ugt%%ﬂg he seed

almrewor enen d crystals

crf ASE eavryipQitd: B dddRioneed rate fiat eéssntlaﬂareqyalsl thecurystal lggowth rate
addition at_a rate that esointlally equal s the crystal
angrfone hmeaﬂﬁﬁcamtq piodycs theodgFid 6°8ht to produce the

%D?ﬁeﬁgsgﬁ?{ §yna es1£ﬂ gn*oﬂgﬁ?? E@Q?Eaﬁu a il (ﬂ‘ihi%%s%ﬂﬁrrﬁcfdi‘)@rous

oup consi sting of
fr@rﬁe\%ﬂtfﬂtﬂwﬂﬁr@m Afrphesehaouposidon eepres2hted by ah empirioal fQ;:mula

fSI licon and a phosphorus
OI:

(El,AlPyS1,)0,
where El, Al, P and Si are framework elements present as tetrahedral oxide units, “w” is
the mole fraction of El and has a value from 0 to 0.5, “x” is the mole fraction of Al and
has a value from 0 to 0.5, y' is the mole fraction of P and has a value from greater than 0
to 0.5, and “z” is the mole fraction of Si and has a value from 0 to 0.98, w+x+ y+z=1,
the process comprising forming a reaction mixture comprising reactive sources of the

framework elements and R, where R is an organic templating agent selected from the
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source; 3) an El source, an alum num source and a
phosphorous source and 4) an El source, an al um num
W@ o o208 phosphorus source and a silicon souPCEU&2006/030189
The process of claim?2 where the nol ecul ar sieve has a
framework structure selected fromthe group consisting
of SAPO 34, SAPO- Il and MAPSO 31. 5. A process for
grofy & B RATHE 0P Juer b -ARAEAUS ABORC bhfes Sh@MExORY tigedT: the
ree di mensional “structure conprising a core
reactimnguixtue haviey e camgositiorenpsesserbindemherr the mpks rafies ¢f the oxides
nol ecul ar si eves having the sane franmework structure,
°fthe core molecul ar sieve havi ng a conposition
represent ed Yy : @RLEOYPHAIRH : efpgoguksaogf gHEAl xS 1-x) 2
where Al and Si are franework el enents, present as
wh¢refof/arhas| rakluexicge 0 ditp f730’/€a'rh§15 awalusdiona 0y 0 dedfe’ bas @ valge

TR SHaa Lol PEca P78 BBL Loyl ohS T Aieafo i P Btk e

read ANHixARE 'anéﬁJ:ﬂdﬁ c%nd%ﬁé ﬁ/th' 1§cl§@é £ehfrduie Bf 50 @rIsrC for

consisting o l'i nmetals, alkaline earth nmetals and
a periodt afrldsour maﬂ&bwrs R atde@hpartlglébhwst@lélﬁ«p mplgonlpr sigepseed crystals

anieit recar e ot Bl Rl TRt FHRMERF Bafitions.
nutﬁ@ﬁ’& Kéoﬁﬂze@) tﬁtﬁﬂé\ﬁd@ﬁfﬂmgﬁoﬂ( SaARASbi the Bee@%@ﬁ?p ﬂ@rébg growing
nmol € rati os of the oxi des of

theAb@G&ystale:saa@zmg aitideMdditon a4 A cate Hus essentidllyeqpals the@rpstal
f M.and, has alefro 1t
grogvth raﬁ‘? %mdsi‘?éﬁlgw\r’é’?ﬁ 38 RIQgupeth: m‘z:l?%‘ q{g'gevg valmue o? 2

. Thé gro%&‘g of 8¢ rlQWe&@ﬂletnﬂﬁléh?saaﬁé AL FdMIBe gfoug@éﬁétﬁg of 1)

ditions which include a tenperature of
an ﬂ@ﬁﬁ)@nﬁ and aphmphonhs @burde;I?) an slununm, alsijison andaa phasphaerus

soufgra Do b s, oAb Ry SONo Pl # SO i e B
smﬁ ¢lbh ﬁluﬁﬂfuﬁﬂn &8t e L Lo HANIrBEs dub RN iR ROBRE S,

ére rowi ng an outer nol ecul ar sieve over the seed

: The pzyreessloef claurhé whetre themobleculirmievsihay e famewegk stctarqiselected from

e pRE R bR Ep HoP AT bf S M EE et i ng by at

. A )iBERE fGnthESPR rﬂﬁcﬁJp@f%@&nol&cﬁ%@i&b@ haviRg ﬁ%@ﬂmﬁén@ﬁbﬁal

aving a conpos ion rfepresented by the enpirical

' striianmeebmprifiik wAl xRy Slez)l@Psivweemd aEIouteAImolécudmdl@ﬁ, tntlemolecular

framewor k el engnts present as tetrah d Ooxi de.units,

sievgyhavingithe st Bampyerk sHHCEre. Bre caigme, fw% aing o, 0
cox%x?os%% Eeggggelggd H{?&n gﬁbﬁﬁg{@ ignrgof Al and has a val ue

e nole fraction of P and has a

value fromO to 0.5, an@lSi;x)O2
where Al and Si are framework elements, present as tetrahedral oxide units, and “x” has a
value from 0 to 0.5; the process comprising forming a reaction mixture comprising
reactive sources of the framework elements, M and optionally R, where M is selected
from the group consisting of alkali metals, alkaline earth metals and mixtures thereof, R is
an organic templating agent selected from the group consisting of quaternary ammonium
cations, amines and mixtures thereof; the reaction mixture having a composition

expressed in terms of mole ratios of the oxides of:

aMy;,O : bR : AlO3 : ¢Si0; : dHO
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"z" is the nole fraction of Si and has a value fromO
tol , w+ x +y + z =1 and "y" and "z" are not

waowloientously zero; carrying out the additi OPCHUSH06/030189

rate that essentially equals the growh rate of the
outer nol ecular sieve and for a tine sufficient to
produce the nol ecul ar sieve. 6. A process for

synt hesj zi ng L cr gpor.oys, nol ecyl ar sj eve, havin
W%réga/a?ﬁ%srwi‘eé%m@t ‘ack (R o SR TS ﬁé@ér@obaé a value from 1102,
POALN la%lu%!fﬁ)\ﬁ?o?(2@,“&)&”%%%&1%@%5 hab, eﬁfd%gfcting A dYeaction

nol ecul ar sieves having the sane franework strtcture,

ibeure at acidnemniaions ivbich iheludayteapesiyre if 50Whto 200°C for a period
represent ed by an enFi r i,c?}! for

nul a of : .
Qe hoarsdoyt Asiayy epatiipnst eArR! W%tale%m?esPlaa Figve sesrstals and
(B B S A A AR 98 Farr R bbvidsHrarhrank
¢larhernits thdvebynpowinyg acditamabcudhr sieve dvastha seal arestdls,ahe Guter

to 0.5, .vlis the nole fraction of P and has a val ue,
mp]gﬁqlgq,%%\teé}avmgéhe R trgmewor, Struetpre asdhe pore mlgcular sieve but the

ok fmid &Reﬂﬁol@btﬁ%’@e@%ﬁff@riﬁ@%ﬁ.Iéd'spgﬁeofrﬁrﬁe\gorﬁ%ierﬂ%nt the Juter
y' +z =1 , the process corprising formng a reaction
mobetulasesievefpving ax@nipeaition vepreseuted &y thé etpieichlr farmular k

el emrents and R, where R_i s an organic tenplating agent
selected fromthe gr oup(Fé@ﬁbciPS@iZﬁ@ of quaternary

WHEFR Y U Bahd QD Fre FHRSOTK @f@ﬂlemsﬁatr?sreﬁtsasttgt?e[h%&fai 8&1‘&8 units, “w” is
reacti’on’ m xt ure having a conposition expressed In

the e frhctionefB) had hat d wduofromtieto®d, g3 isthe BidR fraction of Al and
ClEl 208 : 11AI 208 : eT206 & fSi2 ; gH20 where "b'/e

hes aygliedfrapm O Ors oy 19 the mglefraction pEP andihas svajug fiemiQ-irf.5, and
LU " ! " t N [._. . [{9} )
oS pmle B or 5134 Bad bl LAY R A 3 Lyt b ng y” and
2 a? Ol stredlCine g1t Feo;f @aing@It theXklditienat a FaatHak ed3entially equals
conditjons which include a tenperature of 500C to

the goovth gate f fheroutsy mstlecnlas sigve epd &8 arfgue suffisient to|psedirce the

[ .y crystallize nolecul ar sieve seed crystals
Iglﬁ%g%fgllog\}%(vc?é a seed crystal slurry; adding to the

. Alpdddeys @f s@tRMzep £MictbporoSmblettilaesitve Rainy Dthirébedimensional

framework el ements thereby grow ng an outer nol ecul ar
Hiustpec epreprisipga eorg sraiealartsigye gnd ag owel melacaler siges doth molecular

s By B B0E SRR atugbE Bhib Gt €yine

&inﬂbé@itiéhfrélﬁéédﬂﬂ:dtw @Jenh;ﬁﬁf@etl fevaid 6RMEWOr k el ement, the
outer nol ecul ar si eve havi ngﬂ]a conposition represented

by the enpirical fornul @&lwd iXPySi z) 2

where El, Al, P and Si are framework elements present as tetrahedral oxide units, “w” is
the mole fraction of El and has a value from 0 to 0.5, “x” is the mole fraction of Al and
has a value from 0 to 0.5, y' is the mole fraction of P and has a value from greater than 0
to 0.5, and “z” is the mole fraction of Si and has a value from 010 0.98, w+x+y' +z=1,
the process comprising forming a reaction mixture comprising reactive sources of the
framework elements and R, where R is an organic templating agent selected from the
group consisting of quaternary ammonium cations, amines and mixtures thereof, the
reaction mixture having a composition expressed in terms of the mole ratios of the oxides
of:
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10.

where ElI, Al, P and Si are framework el enents present
as tetrahedral oxide units, "wW is the nole fraction

wobtooElo1ensl has a value fromO to 0.5, "x" is tpPer/netoec/030189

fraction of Al and has a value fromO to 0.5, "y" is

the nole fraction of P and has a value fromO to 0.5,

and "z" is the nole fraction of Si and has a val ue
"z" are not

f Qo | d
Slr ?nrﬂ t an)eousl g%eﬁ’%h%éaﬁé}ﬁ%g %@SSt ggaﬂt@on at a
W€ «b it heﬁ%&%‘i‘&é @Y LHURkS /& h%agﬁ‘%‘ﬁl@ ffx;oﬁ{ § tcp{) 51 ‘b&fa/e”’ has a

outer nol ecul ar si eve and for time sufficren
whediioe Otthd. Gyﬁt‘/e(‘fthaara vale\feom 0 t<7 3.6Thgernas as'alueffrom 4 t0 200;

clajinms, 5 or,.6 where the outer nol ecul ar. sieve has a .
HERCHRSHRT Ieaei gD RPEE Ak e eliqnergniitions f\ﬁ@gp %: 2 isqesatyg of 50°C
: I . . _
SBsp okt bbb fe BBEERL b SRS i ot s
sldick/bﬁsta@/&ﬁd)pﬁwidé%md Icl'ysmh dlubdPa@ing 1o thd.sluflyeat proriag sonditions
of .cl aj nB 5 or ere the nutrients are
la%?l}tmdﬁewe &&aﬂ@&mﬂ@elemﬁ@s #F%%baﬁowmgawuﬁﬁg molegulay sige over

tﬁe nys@ls"‘ﬁl%ro%tér %1?%%’{1 'sten aﬁﬁgg{ \rl%htaﬁ{e e‘%%tric @8 %s the core

e process o e nu rients
rao]ecw.ﬂa!i setegbutfthe mn’e Iaad guierimotoniat mbvm@;ﬂiafmg by atleast one

i co our ce;  um num.and a silicon sourc

%m% E&iﬁ&?@% e O%Irar B SATRLAP SV iDes) GUTRRIR @@a@@ésen:@;i by the
nrgﬂgaq@&%tgé and an al um num source; 5) an El source,
al um num source and a phosphorus source and 6) an
sour ce, an al um num @EYALL,Sia)@hosphor us source and
con rce.

v%here i Al, P an S%‘are framework elements present as tetrahedral oxide units, “w” is
the mole fraction of El and has a value from 0 to 0.5, “x” is the mole fraction of Al and
has a value from 0 to 0.5, “y” is the mole fraction of P and has a value from 0 to 0.5, and

17 ”

is the mole fraction of Si and has a value from 0 to 1, w+x +y +z =1 and “y” and
“z” are not simultaneously zero; carrying out the addition at a rate that essentially equals
the growth rate of the outer molecular sieve and for a time sufficient to produce the
molecular sieve.

The process of claims 5 or 6 where the outer molecular sieve has a framework structure
selected from the group consisting of zeolite A, zeolite X, mordenite, silicalite, zeolite
beta, zeolite Y, zeolite L, ZSM-12, UZM-4, UZM-5, SAPO-34, SAPO-11 and MAPSO-
31.

The process of claims 1 or 2 or 5 or 6 where the nutrients are continuously added.

The process of claims 1 or 2 or 5 or 6 where the nutrients are intermittently added.

The process of claim 5 or 6 where the nutrients are selected from the group consisting of:
1) a silicon source; 2) an aluminum and a silicon source; 3) a phosphorus, an aluminum
and a silicon source; 4) a phosphorus and an aluminum source; 5) an El source, an

aluminum source and a phosphorus source and 6) an El source, an aluminum source, a

phosphorus source and a silicon source.
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