;e3ell<preTnK |, 22 JAN 2003 MOLECULAR SI EVES AND PROCESSES FOR THEI R
NANUFACTqmwmmmmmmmMmmntion relates to nol ecul ar sieves and processes 5 for
t heir man re especially it relates to processes In which

synt hesi s m x:twoes are seeded to contrdl process conditions and 8ﬁbdﬂ%2%3
characteristics. The invention relates primarily to the manufacture of
zeolites and other crystalline nolecular sieves. Exanples of the 10 latter
i ncl ude phospEEECUIFTh tHIFWER 2D ERPCHESSESeve8 BTHEILRe MANUFASTUREey have
zeolite analogues. It is well-known that seeding a nolecul ar sieve
synthesis mxture frequently has beneficial effects, for exanple in
control ling tfg;palhieheishzeeDicdda PrRaiucty] 245 Avajdi nehd he-dreedkdor an

organi c tenplate, accelerating synthesis, and inproving the proportion of
produbt fémtthsiof mehefaaterded Mrraictspacitalge. iColdadiatss seeds have proved

especially effective - see, for_exanmple, |nternationa | i cation Nos. WO
077 0300 ERC 65031 T En. S FET T AR tind TR \Wia Ee

pr ocedurgsofesst benpi epanataod wfodadd airdatacbesiestsicns afheertain
structure types have_been described in the above-nentioned references, and
similar PrYERELPRSTEFRERF FREITRE 10 the i e st <ol 3 ddies

di spersiong gfndp erystaliine Mo ar SIQueS Ofpoldhiere stdpaire types,

t hese procedures have proved ineffective in the preparation of coll oi dal

di speapsi bastet c¢eriada pPursherrist ramtaeningpesylespecr ad lgvddEWwhetsharsed in
this specificathgn %he term"structure type" 30 is used in the sense
descri bed i ROFhER&Y %Y%r%eg%b € AMHLTRDl ites 17, 1996. It has now been
found that foft:neBYwEll UGS &NPESsEedff S mdI¥cymWiacdw ing a
crystalline nol ecul ar sieve produces a product of a desired, |arger,
particl esghtbesnhi BhxBrpaf Feqient haveasmanediwiladr gfaradted estonf a si ze

suitable_§ *166166* e e i ) nt
nanufact%??ﬁal%rg%eggggfgéﬁﬂéfﬂﬁép&%Eééﬁ?fi%gfﬁéﬁg§fﬁgagﬁgéen i nvention
accoldi ngtryigioyi des heed for sdn aspenii@ tpnedess f alcddieermnitiact ure of
seed crystalg of a 5 npol ecul ar_sieve, which conprjses 1é:nthesizinbg tpe

7ol ecul YSTRGEBy FPEAtTRTRYHT AP At A QRS imi SHah & ©
separat i e f [ ARLhABAT ELRLEELSYNEHEST S FRXIAN R 12 i aldJd e ml&gul ar si eve
conprising particles of a first,” larger, particle size in adm xture with
particl esspgcaasdyonlifeqoivemt |28, sigre exands e Frovewrsat amnaked crystal s,
and treafing. QLY I 14, ne ar_sieve to se te rger

particl Zéb??%%qgﬁhéns% [ edrq(gp%ﬁ(%% es.al?(?l cg?’Oéelc’onadld;?p%c%_,$ﬁ4eglf’nventi on
provipdes7a3psacend 7pr4ghe manufacture of a crystalline nol ecul ar sieve by
treatment 15 of a synthesis m xture %ggro riate for the formation of that

nol ecul ar si eYBETGABI BF ACTRRT AT xtUr e~ eo AT afst Wb tfs P2 sl | er

particl eg; gptaknahkecbyce 208 R &f SlabhYe OB had Ry pddie Pracesse@fihhe
first aspect of the invention. 20 In a third aspect, the invention provides

the use ©ohesabaverpsnhlgnodt vefemircedy, andl Preflanprsoobivierddy, the
process JLrs e cel erate the te,of production of a
g%fégg Le ?B gﬁgeééeééﬁéﬁégé OP’CO%loldgatqﬁﬁﬁé??ﬁaﬁ%r%f

crystal lThe nolecular ~si nment ~O0f” a Syhn 25 In a

fourth aspgstallihgei nybatiDar pspavaesot herhine Afrisaad-£rypied s ©ldes nabl e
by, and preferably obtained by, the process of the first aspect to control

a char acPEPFEHENESST BRVexBRPred t HRE birFEive thie Piasrerarayion mef particle
shape, 1681PBENLE! 818h2Psihs 8L POELLEh it i SIIDU Oy 9o 30
crystalline nolecular sieve produced by treatnent of a synthesis m xture.
In a fifebpaspedtly LHE.invention provides the use of seed crystals

obt ai nabl e by, and preferably_ obtajned b the process of the first aspect
to faCi|itateAthsﬁgnh?aéﬁh?eSQSCl 1catlgh, Jhe erm “structure type

30 is used in the sense described in the Structure Type Atlas,

Zeolites 17, 1996.

It has now been found that for many structure types a
process for manufacturing a crystalline molecular sieve
produces a product of a desired, larger, particle size, which

35 particles have much smaller particles, of a size suitable for

A

*166166*



3 2 2 JAN 2003 a crystalline nolecular sieve by treatnment of a synthesis

m xture substantially free fromorganic structure-directing agent22JAN2m3
(tenplate). In a sixth aspect, the invgntion provi des the use of 5 seed
crystals obtainable by, and preferabl y”obtained by) the process of the
first as t.to Ll .a.C lJlne | ar sieve
by treatﬁ%%ta%fS%é%%n%%Zéfégéggégﬁtﬂéﬁ§¢%ék§4%??r?%%ggsgngeg§¥ﬁ§#¥%ﬁ t he
desired syotbegi sot ehper at ure has been reached. 10 Referring now in nore
detail to the first asgect of the invention, it will be appreciated that it

i s applicabl eTh® BIESERystBYFR MM SN AL BvBTSVLGESurE &ydédstand to
al | procgsses:forpthee SRS ACLAK En iy B Lf St abki BeeADLeCM AN Sigve of such
a structure type, in which the Initial product 15 of synthesis is a product
cont aisni mglsoal ker spavei cvlescladhenpnised shet hasgen ngarttiecimeslectd agst abl i sh
applicabilit equires only sinple routine experinment. I n one such
routine ﬁkﬁggi {Drﬁnt’,:e%rf‘%rﬁt i3 at’so %pf)?%lfje‘??%dsﬁgthElgf "BBtATSi'ng the seed
crystal sgepheabYAGESES ThT thF&Ea CONt ik MEGs 20 kRt Gr¥sSkaldriyie Jmal.eeul ar
sieve product is centrifuged and the solids washed in, advantageously

dei oni ze@Plaavear & EViDSTRTR: P UtedAR: Whleh P§ Pepedséd dangfer of tines.
If the f] : e f.th i Qn. I e, «t he at ant wat er
after wa %?%ééagl%Rﬁ%tl%eggfggfggégﬁﬁ%ﬁH%%P%%g%g%bggr§e§§¥ﬁgﬁﬂin some
systamms whalkethesitestuwashl evafer wey sonetedesrpetellsar arahd meayt .cent ai n
no or ver fem,di5?§é$Ed cggg%flline nol ecul ar sieve particles, the second

or subsefli€ntr¥ELH 'rme Fonttase ot SEPEARLCalkdhdSt8Steasur abl e
solids cgptentie30rFbe PHOCSHM B i A ds, bpgy supernatants after various
nunbers of repetitions (depending both on the systemand the relative sizes
of the sanpl eland sheondshsprriatiehd ; inweht soneprspyides & nmonesss Bmay be
required;, 2 t LS. typical 2 . JAN 2003 Among .the structure types to
wnioh ¢ nenFi PapRsaSebtBFE g e TGt bl SRR TR R S e de W T

ment ilgnedf LEVsyRERe s TONp1 MAbre Mg aoph- MOR:  Adenghehd ospeaifdrc exarqltes
wWithin the structure types, 5 there may be nmenti oned Levyne, ZK-30, NU- 3
and ZSM BSLECEVRT S1E¥F| BreTeln ZGhf 211 XPaRp 350NF3/NSs 2NFSESHS FU-9, or

1 SI-6, (EERAraZSit 2RalNk 10ard R1ds 08bEL1RabTNby , Tank W derA9N 57 (MFS)
and Mordenlite (MOR). Using the specific exanples of the products of the
first aspbteipfdthg. i Bbenpioress hef ethayf10sbeappegsr e, the t he renai ni ng
aspects,.£0%gglggecific exanpl es and, in addition, many others. As

i ndi cat ed"a ove, Separation of the smaller particles, hereinafter terned
"wastnat er seads"thfirdmasbect argee pavéncliea mpaypvhdecardiedioutody
repeated wa hinﬁ of _the 15 crgg%a%line $rodu t o%ﬁain d fromthe synthesis
m xt ure GAREFI STKEC8hPePRGEAREL RS natRf PLCASFFPIXICHREIJESTY, e seeds
are recoperedsBobreanki ef réhanspher Sesodcwashate ldHd trLoantsym nation by
unreacted starting materials remaining in the synthesis mxture, and

pr ef er abPyodHetsa8pehsp oA BEL 2Dl Wast epaeerlazeds eve Swbsinartimenty ¢F e of
such ”at§§£§h?sigxﬁ§§ aggarations may be effected by subjecting the

synt hesi S*mxXture to Fracfionation, | ow speed centrifugi ng, gel perneation,
surfad ant treat eefiburanmaspact | eahaephvent ianc @rovialdonclod dde o | ast

mentioned. 25 (Although separation is advantageously conplete, it is within
t he scop&e8f FH@SFﬁéénPPBﬁE?Bbb?oHﬁceaﬂﬁsPéﬁéFEP e&@“ﬁﬂﬁ??gdpﬁﬁtﬁh% smal

proporti gp-ekskherl ahdek; part hehest) tdhecwrsiaval @h588dse r NOMRYEr for
separated, are found to have particle sizes in the range 20 to 500 nm (the

smal | est e3@mpileeiicopubétrg reasbhady, pundtys d$idch reart bele eglaaped Blke
col |l oi dal .__The.particle_ si of .the recqvered,.s Y. be controll ed by,
f or exanﬁﬁg;l % yﬁﬁéefhgrséggdngp%ﬁge Slze %1§%¥¥%J€§6${ of €8
30 crystalline molecular sieve produced by treatment of a
synthesis mixture.
In a fifth aspect, the invention provides the use of

seed crystals obtainable by, and preferably obtained by, the

process of the first aspect to facilitate the manufacture of



centrifuge. The seeds are advantageously used in the formof a dispersion
in the separating nmedium advantageously water 2 2 JAN 203 5 although, in
a presently less preferred alternative, they may be dried and acMeﬂNtzgg}a
subsequent synthesis m xture in any foj?'m provi ded they are not treated in

any way, _f | Cl | - HRAYGES i edi LYLty. 5 As
used her%i%y%?lergem%clo%c{uoll alé'l@\ﬁnéﬁﬂuseda%rpggéségpgng' ogﬁé%g ers to one
cont ai ni mpx e reaties fantel al Idi irded fyamt icdaesn 1t sperseduirs-dieeatingous

i quid phase and preferably refers to a suspension that is stable, in the
sense t h38eMo &%’Fﬂﬂlaet%)e'par ation occurs or sedinent forns, in 10 a period

sufficient fof,thes Use, iqu d. . RAviaRIA0eUs | Yr &9 a8k LRaShedOpgnoOre
advant ageously at |east 20, preferably at [east 100, and nore preferably at

| east 5508¢edouryss el b teamtnalepdryat el (R3d)eranlgachtefinefiebgecbhd and
subsequent aspect f the 15 invention, the wastewater seeds are
hcor por BYRE TR & syif OGS AT ThaieT S D ReewEBE BSRASRAUFR Phe art

or as degceipechinddandidarnainrg & dhe e ogushtosroh thacApkesul ar sieve
concer ned. isis also the case for the conditions of treatnent, except

that themiseued. \westhewt et 120 Yebd S threllkeas possE dretheddesdredact i on ti mes
and may 9 Xé@&étéér@a&%éljré hates %%é@%ﬂ‘é?e necessary. The seeds are
y stirr i T

advant ageous nto the synthesis mxture for a tine sufficient to
proviide a uniRefewdisperss am nidies datreel beiagtldepéndent appemar oEytba the 25

viscosity of the synthesis m xture, but ranging.generally from 30 seconds
Lo 10 m YRR e Horltierh it | BPGIC R0Rfb TIRE hECwaASt BRELEFaRAY O
advant aggoust yydrea Mi 1 Mdha-wanges iofvd. H04% t @r-a0%prsef ghabky whthin the
range of 0.01%to 0.15% and nost 30 preferably fromO0.05 to 0.1% by

wei ght . Fhecegstewdlerths mandmcdgsrusy adgerdstalihaesnbdequéar synt hesis
XU e LOTU SpPEAL IR, S SVl gl Sy TLERLS pesiaLE e soeds
advantagedusyytiads imsis 150G odunet preferiablyg smaller particles

adhering to the larger particles. To establish applicability

requires only a simple routine experiment. In one such

routine experiment, which is also a preferred method of

obtaining the seed crystals, the synthesis mixture containing

20 the crystalline molecular sieve product 1s centrifuged and
the solids washed in, advantageously deionized, water, a two-
stage procedure which is repeated a number of times. If the
first aspect of the invention is applicable, the supernatant
water after washing will not be clear.

25 It has been observed that in some systems while the
first wash water may sometimes be clear, and may contain no
or very few dispersed crystalline moclecular sieve particles,
the second or subsequent wash water is in contrast not clear,
and has a measurable solids content.

30 The procedure yields hazy supernatants after various
numbers of repetitions (depending both on the system and the
relative sizes of the sample and the washing water); with
some systems as many as 8 may be required; 2 to 5 is

typical.



6 2 2 JAN 2003 at nost 1000, nore preferably at nost 500, and nost
preferably at nost 350 ppm based on the total weight of the synthf?is

m xture. A mninmumseeding level is geperally 1 ppb (0.001 ppm, JAN 2003
advant ageously at least 0.1, nore 5 advantageously at |east 1, and

preferably atal&ast Hd, s PRm - Ras edy 98k the wietah vwakoRiret bbgesynbhesis
m xt ure. Advant ageous ranges of proportions are from1l to-2000, preferably

100 to 1509, imrehtiost 9 cdrphbtybloo thersomayphe magngéneed| LEVheFEBeds
will be ﬁNtnﬁia%@éﬁg%ﬁ 10 sieve structure type as the desired
ﬁt '

pr oduct econd and subsequent aspects of the invention, and in many
cases the seegsoranttidhespsoifict skihpbes thetlsamethel ecubatuskevepeal t hough
not necessarily of identical conposition. In general, the treatnment of the

synt h8siherstide RO ey ened t KeV iR r e 2P ysVHT Pi ABInGPYctParl lEV bve,

usual Iy termed hydrojherspl egatoenismtHOUAGUSERI CEUY ot hat terosshoul d be
used only Tor treatnents in which there is vapour-phase water present, is

advant agenum) y 23 132d Wit 1 andefI altoyeidud preNsur &S-forlMExampPeMirA7an

aut ocl av for e le a 20 inle st eel, aut ocl ave which , It
desired,ﬁﬁ%Sbt@Efﬁﬁgﬁg .l%%e%ﬁﬁggtné@?l%%ygh?o?p8§é§ﬁFe?x5@pg§¥rPgd out at
a tenperaidrg-Midid shecrangerst £5p8e60of agdMantageaushy, f £8EY80may

especially 120, to 250C, depending on the nol ecul ar sieve being nmade. The
t r eaf ferve neyerderd extfptee pEMRARFPEAXDBEBUE  f HPO&ESpEPEEA LWt hi n t he range

of from20 t égqnggyr - Q&g{g%ﬁglymggytgtﬂgpshours, agai n dependi ng on the

nol ecul ar” sieve bei ng fornme procedure may include an agei ng peri od,
ei ther at rooms temperatedeaboyepr eépandt yonatfatimedematlléey ehevatéds,

tenperature, before the hydrothernal 30 treatnent at noce el evated

t enpor atF e LA Ta TR Ry PACHUGESS BEPPod- of *GFadhal '6FoStepw se

variati s 05 -1 d £TRSS a&@réarEQédcsﬁﬁfia?_ appkiheati wa%imrngeotfr eakment is
ati a

carried out with stirring or with ro ng the vesse out a horizontal

15 crystalline product obtained from the synthesis mixture until
the supernatant wash water is hazy. Advantageously, the
seeds are recovered not earlier than the second wash to limat
contamination by unreacted starting materials remaining in
the synthesis mixture, and preferably the suspension of

20 washwater seeds is substantially free of such materials.

Other separations may be effected by subjecting the
synthesis mixture to fractionation, low speed centrifuging,
gel permeation, surfactant treatment, ammonia treatment, or a
combination of the two last mentioned.

25 (Although separation is advantageously complete, 1t is
within the scope of the invention to produce washwater seeds
admixed with a small proportion of the larger particles.)

The washwater seeds, however separated, are found to
have particle sizes in the range 20 to 500 nm (the smallest

30 dimension being measured), and as such can be regarded as
colloidal. The particle size of the recovered seeds may be
controlled by, for example, varying the speed of the
centrifuge. The seeds are advantageously used in the form of

a dispersion in the separating medium, advantageously water



2 2 JAN 2003 axis (tunmbling). For other applications, static hydrothernal
treatnent is preferred. |If desired, the synthesis m xture may befﬁi@{ﬁﬂ or
tunbled during an initial part of the heating stage, for exanple, m room
tenperature 5 to an elevated, e.g., the final treatment, tenperature, and
be static [ er [ r. ,tag] y p ct wth a
smal | er ﬁéﬁgPE%g’sﬁ?ggaggggeﬁggpoié%gB%ggggﬁggéi%gEggggﬁiggfi%ﬁg han'st ati c
hydr ot hepaekrt e@abEBNEAdEGe tbn¥eBubeBqakAe ByavYhdesst hexpueduehsany the 10
processes and of the uses of the earlier aspects of the invention. In

addi ti onfesm herpvisdedadheyedrer PotarseatRe WAsRBYalaY ' séBdseXpBPsAspended
after drylng,QinfY cEeLAOLLAN Lhek L aszmanyl actupedysuspension, may be
used in e manufacture of nolecular siéve, €specia ¥ zeolite, supported
15 |l ayers or menbsadederfedn, exarpkernhdseldesdrailbedwhanl nsednati anal
Application No. WO 94/%5181, as naﬁ t he, todugts of thg.regaiglng aspects
of the i AYEREPEACT ™ AEF TSSO 8PSt HEM WAL eRE: 8FSSEBHE ThBFIde Y% Hose for
whi ch colloidah eseadspir@ecaiihall eonthguBtadustsiaf phhger anai ni ng 20
aspects of the invention, if required after cation exchange and/ or

cal ci ni ngrefavabdti Fiethprss teatalsyspepeeenr §bps, icachrPdes, 1andhgeparati on
and absorphign P fo TSk 13C 83REEHALLY oUaglul oLn OUTRERYS Ayfrocgybon
conver si ons, separations and absorptions. ey may be used alone, ‘of in 25
adm xtour e pethodt ber finliect! orsiceeessei Ainpandiedyl atieahoameosappotbed or

unsupported, or in the formof a supported |layer, for exanple in the form
of a menBFan&2SFor Cex@fice 25y=aEeBrPhadYi AtverasF 28851 DTALF SBAVbER

conversi 9ag sk Nghde o f PP IREG e rabaGKhRY . a8k 0BT NI nolYdr ati BiBYent
aromati zation, 30 oligonerisation, 1sonerization, dewaxing, and
hydr ocr ackinpgréenrg. ,(23apht ha to |ight olefins, higher to | ower nolecul ar

wei ght hydrocarbons, al kylation, transal kyl ati on, di sproportionation or
i soneri zat i on18f Lo CE. SECREE and SUPERBIEDS 8SPERVEr SEoRSSi ncl ude t he

reacticon;gf,eakGehol $nu t/aLhalkieds saRdst ReCARKeLPHOArRE Gxygenates to
hydrocar bons. Conversion of oxygenates nmay be carried out with the
oxygenat eynghgsisnpatifingle thatt ie brherdise, gsr &hewably, thiseaftvapoas

phase, i r,..pr.eferably, .continuo mod .P&gg cartri out in
continuoggggkgg?galﬁgféﬁﬁ #%%iﬁ%&%§%a§8rv§ﬁ§cFF§d @F ggsgggon oxygenat e,
of advantageeusky kilewrel ihcephelier althy sZ its0 2180, theukakemgyprcaheeni ently

be used. An el evated tenperature is generally required to obtain 10
economi ¢ CEBAHEASNSN Alattesatdegt . 6¥EeREt Wbiet 06 4F8 edorashiaterably from

400 1) SQACasAREIER SULIAARNARAUL ARG onTRE redl BhiShatRYLRe R a T xed
bed, or a dynamc, e.g., fluidized or noving, bed. The oxygenat e feedstock
may be nekédniingh if diharemerel dtigami sendeceassaryeacti on condi ti ons, e.g.
argon, nitrogen, rbon di oxide, . hydrogen r. steam . The.concentrat.ion of
methanol i n o er SRR ahe s Bra Ut R R, g TR e R e
cent of whstieedfiaclk thwe prEFSWientay ovanowildehian uaiicden r ange, e.d.,
from atmospheri¢c to SQO kPa. 2Q Exanpl es The follomﬁn% Exanpl.es, in which

all part S§1&RETFeCCenttdyes AME BF WG RPSHASEYs it e de 4 &&d, illust rate
25 vayd 04y s28f8¢lS A dife g_ﬁl\egfétéi%nmiu%%% YReWrh o detlbgd .1yt he purity

and type of starfing matericals are as given at their fiIrst occurrence.
Ref er encdgomo JRate@cands ttw dd oniméeswat er. 30 Part A - Preparation of
Vashwat er See eEXc% c!eentlrapt.:ri%%aro is%réd%f ilh hvevaswr?]:ts tw%rtesreef‘n%%f
advantageously be within the range of 0.001% to 20%,
preferably within the range of 0.01% to 0.15%, and most
30 preferably from 0.05 to 0.1%, by weight. The washwater is
advantageously added to the subsequent synthesis mixture in
such a proportion that the synthesis mixture contains the
seeds at a concentration of up to 10000, advantageously at

most 3000, more advantageously at most 1500, and preferably



Z 2 JAN 200 9 This exanple illustrates the manufacture of a LEV-type
zeolite of particle size suitable for use as seeds. In a first stage, |5.95
parts.of .sodi um al umi nate (53s A1203, 41 % Na20, 6% H20) , 19. 95 pdrdAN 163
sodi ym hydroxide 5 (98.6% and 5.58 paﬁts of potassi um hydroxi de (87.4%
were dissolved i 1. a te h ed iJing until a

cl ear soﬁgtF@ﬁtwggagbtggﬁgdgggfgraﬁ? %Fn@ggt E b éﬁpggg{ure wat er was

added topgefeeapaieatomosiie3b0spplirbaigefobhi bhe totfacnr WeSejHY i®oh the 270. 60
parts of 10 colloidal silica (Ludox HS40, 40 % Si 2) were m xed with 106. 12
parts of SYRSHERdScARHLVAE -t ehpRaRE B FEAGIRI VL SVELs 1FnSENe3F 1Y oh A was

added WAFE szrBP pgﬁpurt%ggngg%ggugfgog%mgggg ag &ln%%r%@ter stirring

t hen contrnuin nut he nolar cénposition was: 15 1.95
Na20: 9. 34vl§21@a@eéﬁs&1/2@3 1@a§i:02 4ad@7pebberablyhbaer least55 H20prp 290
parts of this mxture, 0.49 parts of conventional 20 size LEV zeolite were
added anB2ffLe@witR Fﬁ@aéeWElﬁhﬁ af shhpl YRFRASESEr FaeFtESan aut ocl ave,

wher e 'té WRSnReakeds @a@qg%%OQfoy%pé?eléﬁé BRUr $rofhe RILAULIo Was washed,
recovered by centrifuging and dried overni ght at 120C. The product

conprise@rsﬁheabdall@@gﬁ@géﬁé@ o&nﬁrmqsﬂ poefeBaVilm 10@dée cu@E 25, afpi00 nm
particles, h an X-aﬁy %hffractlon ernfgégg) of ZSN¢45 f.zeollte of

LEV-type stru tuPeReas descrlﬁeﬁd ACTO7 ﬁ&el) e product was

used a5 seeds isArubeurextypbage, the Mﬁs@hea gaoaatttsmzf t3edisgaahdninat e,
10.53 parts of sodium 30 hydroxjde, 2.96 parts of potassium hydroxi de, and
78. 95 paflesEAvGRLeASRECE St PEatBE é’é"ﬁ@%éPPbeanéb&\li‘emP@Yf SRS Soheti on A

Sol uti on e d i 0Q.p S r a it m xt ure of
Ta2. 42 parre o TS oyl 0L e BERES e MR e A S e, and

stirred astdesgh bed neM@sZaleﬁNoﬁomaeabmuel wpm@omhaladdltlon of 0.68

ts of the first st ds. _Th heat ed
Bt ocl ave at T908°TBr o174 RBUFEo2 T REPhr BlUERer BYBYEREd o WEs HgLo

cent rif ugiieg ;aRBedudsNGaavi-pgr an] XKD §bﬂb!:é'la§:0 stilbdle Ohuhilzel By ft & Bhest age.
The second supernatant of the washing procedure was not clear,” and had a pH

of 10. 3. hydrgpssermsgdd tigapaeat di sherghoAtwichly sdkitd$ eavhtdrubd be 39
Anal yses I C a 0]
y u@édsgﬂg?]y@%re §ehLE en& Lein 4@2%( ohM-e Q%OQEQ %ﬂﬁoéﬁrga&@ QP

non- aggr egate stals wt ZS structure.
present, is advantageously carried out under autogenous

pressure, for example in an autoclave, for example a

20 stainless steel autoclave which may, if desired, be ptfe-
lined. The treatment may, for example, be carried out at a
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

25 out for a period within the range of from 20 to 200 hours,
preferably up to 100 hours, 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

30 treatment at more elevated temperature. The latter may
include a period of gradual or stepwise variation in
temperature.

For certain applications, the treatment is carried out

with stirring or with rotating the vessel about a horizontal

-



Preparati on of FER wastewater seeds. 14.85 parts of sodium alum nate (54%
A1203, 37% Na20 6% 15 H20), 15.59 parts of NaCH, and 5.27 parts KOH were
di ssol.ved in 143.27 parts of water with boiling. This solution wa3 jaANalléd
to roomtenperature and water | oss conpensated to form Solution A 256.90

parts of_collojdal,silica were red inAt.o,a.mxer beaker together with
100. 03 paefﬁ% g#u %44?6 20\%‘2% gr%:‘%gg gpgg'&lc\?gtalcf%’ms.g@gﬁ)grts of water, plus
25 part shpdrét ReemaBttefeatiiehity alky prieseet®edmss masdssitead shew y then

Solution A was poured in, with 33.35 parts of rinse water. After stirring
for 10 rdyntleeslsa meHoHehdYs bey sthesesd M ttreolrd t Aerinpl awi AgirdRAr

conposi t ] ' . epr-esent ol 4 c i de: Na20:
0. 23 koA 45T A%%?:‘égfgoé‘% %2%%45615&?’%1%%‘%%01%}0 ‘5‘2‘%?9%2&% gg’é’P;"F%?E%

synt hesito nanxt et evawed added 3M0e3 163 lpartentoferst 4. 68mpoekadsreontadt LEV
wast ewat er seed. suspensi on produced as described in Eﬁ nple 1, to give a .
seedi ng ?%v%?aB?COE‘g%Oo eAﬁ%P’fﬁi%'aﬁ‘@Pﬁ%rﬁ“’t HETM &R ?@ RESIBEPPréd for 5
i nut es bef@ner bei g 4 ranshen ¢d £q ca eStaid ess si eghragheg! %g@—umgch was

heated without stirring over a 2 2 JAPJ 2003 11 period of 5 hours to
150C, atswhe chiserpRitEialr ehan was el mvaineddigorayst hieakyenaf.t er cool i ng,

the solid zeoljte was separated fromithe ther liquor by centrifuging, the
solid redi spe#éeédnlmﬁe%dp% alSLaSrot ?réjf\’léiéar% rFereaIplrz%%J%%e??a g’er ecovered by
cent nf ughdige s Fbs Sandiso ff eirated <4 oifi e, d4€ sapesfpéadt gradual |y beconi ng
nore hazy. The fifth tine, the supernatant was recovered; the solids
content WASCRBLER mi Ny AFHAYRR Mocley 1t o'fe A° 0B95 10T XRDAp4L t 6Mfis of t he

dried preeipiiate suhs0lids dumdele Jfddd supginatan n the
pattern ‘gﬁkgdr’n ?Jrg] U S. Patent No]?%rf@gl 046‘33L §;5€t9 for ZSAI?/L 38,53:%!%%%%?5&@%%& ite.

Exanpl e $hdbr Prepaanitiatt wfedZSMsz2ncioN), weshvieg eussdeds. tBel uti on A was
prepared b i ssol ving successively 29.00 part f Al2.(S04) 3.18H20, 6S.00
parts ofm?fékf?gggﬁ%o%nmlﬁﬁ &S Sof °F -%%ﬁ%oﬁggﬁﬁlge'(ﬁfppﬁ%?g. 57
part gsoflapées et méhm.aoied emeer abkamlw tthedd rdéf@riBea ghass beaker. A

cl ear solution was obtained. 2.7S parts of ZSM 22 powder seeds were m xed
with 604laRepartsonFl AR GESAPN 40y WOSA4Utd D v was Badedbeo this mixture

usi ng 135r§§u@egt§§/ A hdallaa nhRe GRS K dde Degkar uere pixed for 8

m nutes. A vi sual
uses for the washwater seeds include all those for which

colloidal seeds are suitable. The products of the remaining

20 aspects of the invention, if required after cation exchange
and/or calcining, have utility as catalyst precursors,
catalysts, and separation and absorption media. They are
especially useful in numerous hydrocarbon conversions,
separations and absorptions. They may be used alone, or in

25 admixture with other molecular sieves, in particulate form,
supported or unsupported, or in the form of a supported
layer, for example in the form of a membrane, for example as
described in WO %4/25151. Hydrocarbon conversions include,
for example, cracking, reforming, hydrofining, aromatization,

30 oligomerisation, isomerization, dewaxing, and hydrocracking
(e.g., naphtha to light olefins, higher to lower molecular
weight hydrocarbons, alkylation, transalkylation,

disproportionation or isomerization of aromatics). Other



*25 honogeneous gel was obtai ned. The nol ar conposition of the synthesis

m xture was: 11. 64K20: 7 . 37R Al1203 : 92 . 5Si02 : 1850H20. 3(} 26X0 2003
parts. of the gel were transferred to & stainless steel autoclave. The

m xture was stirred and the autoclave was heated up to 154C over 4 hours
and keptomvethisng ehpetudar eheoreasthiom of alt@hplzs WiN P2 @3:fAfseangbol i ng,

the procedure of Exanple 2 _was _repeated xcept .that the fourth supernatant
was recB‘f}%r‘éaf“’??%}‘apn8§ao§ﬁgﬁgﬁ§ie5’nE:\ﬂ W%goé:@lrib(%lsc’ontent of 0.058s. Wen

dried, the sebhdsrsays af SRPgBaLLREN @9’ HespARd kA tuZSMed2 the Example 4
Preparation of ZSM 57 (MFS) washwater séeeds. 11.14 parts of A12(S04) 3. 18H20
and 16.@8ypanateof eNAOH MOtReneldi ssolthed lilqudd 97 parmef exfaliarerthieo gi ve
solution_ A 150.02 patts,Q ol loidal silica were mxed with 400.21 parts
of Wit oP=PaRh: Rhe ke tPerBechass $erirebiy Ron T et

hexaet hyhpgantane1 €d asuoni Hmecbhering® usRode , 9. 3& 1part shafr Watsgiacser e added,
followed by 11.S3 parts of rinse water, to 15 m xture B, and stirred for 5
i nut esYeS@FHFYohWQS%sbéHHQdO%i OKYBEDEG Epa s AGViidE AR B4 1Yardd b xed for a
further§opi ng£§§e£9bygehdta 98l Wi ol \arc Gorpeskhi 0p Bf 1 2Na20: R
0.17 A1203: 10 Si02: 400 H20 20 537 parts of the gel were transferred to-a
st ai nl e3s slevihteadt behperasyueppsd aenerad 1yt imaerirethe awlosliave was heat ed

to 160C in 6 hours, while the mxture was stirred at 120 rpm _ Heating at
760G 0anBCSRPTEF nGCWERESEBRt FAGES /f G T144 OS5 RSEEEITHE C Ht®MO%E  t he

autocl ave was_transferr to a_centrifuge bottle and washed by decanting

t he supBFﬁggﬁﬁé)i%n rafr‘sggpsfg'ﬁgst%)ﬁe&pr@Eng?ﬁ?epFﬁ%ﬁé? Y A‘%Pl# ﬁﬁg Second
wash thepgupgE ARy ST m¥eSHBOL nCLear: ,@d HaRS RCQV &FRthmilh S Washi ng 30 was
repeated until the pH of the supernatant was 10.5. The washeéd product was
dried oférhfghedarr 1P0€iNg, Thedmai n product was shown by XRD to be pure
ZSM 57, SEM atelets 400 nmto_ 1.um across .and ~ 0 nmthick. The
sol i ds cont eﬁpgg§Q¥ﬁénéﬁgp§F§§3&°ﬁé‘s BY0S% TS ] & 0 5003 13

was 1sur enébSit brideshoha by abENMcho dasdienioaggr egaf.ed gdade) el 4emm - 1 ~m

across and, -- 0 thjck, slightly snmaller than the nmi n product.
carbon &goxggg, Lyérogeng orysteam. The concentraéﬁon of

methanol in the feedstream may vary widely, e.g., from 5 to

90 mole per cent of the feedstock. The pressure may vary
within a wide range, e.g., from atmospheric to 500 kPa.

20
Exanples

The following Examples, in which all parts and
percentages are by weight unless otherwise stated, illustrate
25 various aspects of the invention. Unless otherwise
indicated, the purity and type of starting materials are as
given at their first occurrence. References to water are to

deionized water.

30 Part A - Preparation of Washwater Seeds

Example 1

Preparation of LEV washwater seeds.



5 Exant~l e 5 Preparation of MOR wastewater seeds. 7.20 parts of NaCOH, 26.90
parts of KOH, and 11.32 parts of AL(OH)3 (99.3% were dissol vedz'?ﬂ;@marts
of water with 10 boiling. The solutiongwas cool ed to room tenperatire and
wat er. | oss conpensated to formsolution A 229.83 parts of colloidal silica
in 256.93 parfs sofe@iele WeT Buporttask [dHed nearii st ineakel ,a fiadv-awgse by 68. 70
parts of tetraethyl ammoni um hydroxide (TEACH) in 100.02 parts of water,

f ol | owedrgal ittifr P PAHE 1P q 45 2@ tsL graki FOMmaied . 25018R9DNn A was added,

foll owed by 1 7 L NS ol ' r 10 m nutes
to forma verI)l?1 s%amﬂcaitajﬁé%eg%% 'rmfsa'\r@%:?r?protgélq??%% 20 1%1%%&0. 58 Na20:

1.37 KzQs3x 471,812081%18a8) Oz6% 289)H20 9TE 56 80urE spanft soofi uthihy dsyntiliesi s
3.017_parts of a 4,6%solids content produced as descrjbed jn Exanple 1 to
2505 OB (B0 Bihy® 9P T BT O T CURHEY DY RHEUTS Mt L b Ve ot el
aut ocl avg s ieatad 10 150G OVSsr i XS ures ver e addlagde R4 cod 19d dalngol give a
seeding level of placed in a stainless 1.5 hours, and mai ntai ned at 150C

for 96 hourisl sAscleaonpalisben arasdtdieranizd i denmdftcal el s dedeb®ynt hesi s
m xture was 30 simlarly treated i th spot sanpl es, bei taken and the
heat i ng tﬁ?ﬁ?%e%%’orwaz%%rh%%srs?d%ﬁv% er° %%?Sgg,)t% Ul ktﬂgero]gousc? of crystals
had set tdwad an ddiel hase ©b fhemagdned ave Of thersesslesh segmde. These were
washed several tinmes. The washwaters were not clear and 2 ? J~IPd 2003

14 t hds&EALBrdahes Sslekemd (e e ot net to S d “ersoMide L oritént of 0.26%
crystal s gghown by R0, £ 0-R61 MR RS Mase thenbuh &e PFOAHCLy The, wasievat er

seeds were non-aggregated and had a crystal 'size between 0.2 and 0.5m
cont am matsed. Viidlhitsioore 5 OFF adeed esitIThet nseeaeds copph? 0 sOh peadc onl y
anor phous_ material_ after 48 and 96 hours ile, after 240 hours, the

product a0 D “IRRBR'EI§Et af S ToAnt Hat ePW 1Y % OFE needl es and

anor phous, adtcd .mithiSe&xanphige ReSidesomsoyi didg MR wast evater seeds, 10
also illustrates the acceleration of the synthesis by LEV wastewater seeds

t_ogeltﬁer with the reduction in crystal size and control of size
distribution ofs the pulk Mordenht ¢PLOdYCh- s 510,:4.187 choline

chloride:155 H:0.

To 290 parts of this mixture, 0.49 parts of conventional
20 size LEV zeolite were added and mixed with the gel, and a
sample transferred to an autoclave, where it was heated in a
120°C oven for 144 hours. The product was washed, recovered
by centrifuging and dried overnight at 120°C. The product
comprised spherical aggregates of from 2 to 2.5 pm, made up
25 of ~100 nm particles, with an X-ray diffraction pattern (XRD)
of ZSM-45, a zeolite of LEV-type structure, as described in
EP-A-107 370 (Mobil).
The product was used as seeds in the next stage, in
which 8.38 parts of sodium aluminate, 10.53 parts of sodium
30 hydroxide, 2.96 parts of potassium hydroxide, and 78.95 parts
of water were treated as described above to form a Solution
A. Solution A was then added, using 100 parts of rinse
water, to a mixture of 142.42 parts of colloidal silica and

55.5 parts of choline chloride, and stirred as described

-



15 Part
use of L

B - Use of Wastewater Seeds Exanple 6 This exanple illustrates the

EV seeds to 20 accelerate the formation of LEV (ZSM45). A

synthesis m xture was prepared as descygbed in the first part ofzé&éMbM% 1,

except t

hat instead of seeding with conventionally sized LEV seeds, th

e

col | 0i dalabe®le ,f vditht ltéres @ciaid isupef nat aat pattshefsenend ipart safagexanpl e 1

was used

, 25 at a seeding level of 0.7.5%by weight of solids. The see

ded

synt hesi $869&-ur e THEs T88&TEPT ALXLYrei WREsERaLEd 1aufdc IV eF GV hour s at

120C, wi
centrifu

JAECaRr ol P4 nBCCRRn BRCMRESRATT cFRCRUrT B pbRar kg Sz 45. T

he

first superfatigNly Was ana3@rAhgCh8dingndnykebdedmiafber £amdt fdgi fige at

11000 rp

m and furthér washing, a dispersion with solids content 4.6%

The

product domsitstsé@gsf- cr yécalsecendsprpeapatientoQ@ inmhexR@ 8HoW ng ZSM 45.
O%C%%u'rte ¢an be sesn, hagn&hﬁaa.ss gh WSt guat er %Etegga%r@éﬂ% t han
1 ze e I e

2 JON 2
regul ar
exanpl e

séeds, ‘reduces the synthesis from144 to ours.
als we lal dstspatres orhevitar easbdndef coaskewabdr 2saeds. Surkxangpl €

Thi s
7

This exanple illustrates the use of the wastewater seeds of Exanple 6 to
accel er aty tslvenborngaeilerstafor FVcEZsSwrs) (SEY) FelnldowiRg stitiewest oddédurmes of

Exanpl e
pr epar ed
0. 02% by

6 and the first f Exappl thesi s mixt
ARleSIaaEE T (R ICHE Whadt CUor oF L aia Sor MRSl € 6 At a I evel

wei ght of solids. The synthesis m xture was heated at 120C an

spot sanples taken at intervals were washed, recovered by 15 centrifug

and dryi

Erawd @ 2ubj ected to XRD anal ysis. Crystallization had begun at 24

hours, and was conplete after 48 hours. The XRD pattern of the product

correspo

15

20

25

30

nded to that of ZSM 45. 20 Exanple 8
Preparation of FER washwater seeds.

14.85 parts of sodium aluminate (54% Al,03, 37% Na;O0, 6%
H,0), 15.59 parts of NaOH, and 5.27 parts KOH were dissolved
in 143.27 parts of water with boiling. This solution was
cooled to room temperature and water loss compensated to form
Solution A. 256.90 parts of colloidal silica were poured
into a mixer beaker together with 100.03 parts of choline
chloride dissolved in 74.99 parts of water, plus 25 parts of
rinse water. The very viscous mass was stirred slowly then
Solution A was poured in, with 33.35 parts of rinse water.
After stirring for 10 minutes, a homogeneous synthesis
mixture of the following molar composition was obtained, R

representing choline chloride:

1.95 Nay0: 0.23 KyO: 0.46 Al,03: 10Si0O;: 4.15R: 157 HR0

To 241.9 parts of this synthesis mixture were added
3.163 parts of a 4.6% solids content LEV washwater seed
suspension produced as described in Example 1, to give a
seeding level of 0.06%. After this addition, the mixture was
stirred for 5 minutes before being transferred to a stainless

steel autoclave, which was heated without stirring over a

of
d

i ng

2



Thi s exanple illustrates the use of the wastewater seeds of Exanple 6 to
accelerate the formation of LEV (NU-3). A solution of 0.75 parts 25@%)‘8@03
al um nate (53% A1203, 42% 25 NazO, 6%3iH20), 0.61 parts NaCH, and “164.

parts of diethyldinethyl amoni um hydroxide (R, 20.4%in water) was made up,

and added j0433£32 .Bahberef t6i 156% ( UY YhWH e mperdcupé Lknsgswater, and
m xed for 10 mnutes to give a |low viscosity gel of nolar conposition: 30

0. 27Na20aitainesioIor] @8i bours. 5R: 154H20. To 120.58 parts of this mxture

seedi ng |evelioEs 3o3tpel FpdoRria 1HSEETEL Ne8 EERTRLEL SR T naer

of the moxhere 1Wemdrebly uvaseededsifgl ht saNpbEsAWeEE ibbeatsed iim aufocl aves
for 96 hours at 130C. While the unseeded product was very slightly hazy, it
5 wasS sPALtst odnSALERTAARdCA oW DHURRC chEFEVBECHePYy ELEF T NS id¥bded

pr oduct taj_ne | ug- ywhi t i a L t he
autoclagﬁggaggg %F?g?t%gsﬁ?%%ﬁgﬁg Préi%ﬁggﬁéagg ng%g?hgﬁgg?3§3 fgghD
anal ysi sicre hawve .t h@heatftiéth oimélUJ- 8hé asuperhheant WBY sterasotaresi t ype) as

set out in 10_EP-A-40016. The particles _were non-a rggated nd had a
vart i ¢l &6 FELIEELCOPE At A Ex i AT 054 sOTAY STERANPRA 1] GRS t%at e the use

of LEV ge@@s to accelerate NU-3 formation. 6.35 parts of alum na (Catapal
VI STA, 70% were slurried in 19.99 parts of water. Quinuclidine (R 97%,
7.2 Parts, ad@DNRgtegngiopathe, dykee presopi&dtienabd. R lgats sfxsimwat er, 20

1 o WPe SRR T, CREETRRTA bk Re PaP PG il G hET i th

15. 02 paatenti mee wabes. sBb ¥eryzshows [ xi RERSpeed, zkhe ideurry gelled the
silica, and the quinuclidine solution was added with 35.81 parts of rinse
25 water. The viscous geh was mxed for 5 mnutes, to give a nolar

conposi%i%%mq%:31.6HZSO4: 5NH4F: A1203: |10si02: 5.3R 161H20. 30 To 102
parts o I'S gel was added sufficient wastewater seed suspension from
Exanpbe 6 to give a seed |oading of , 0.06% by wei ght based on the total

1ol Oh O ¢ T S HEE  RRghP b dAEREdR Bl saples vere
~~N zo~~ by centitifdiginngaangrdpheddoper Al ghblat ng2@GccHs unsieedey, 0o
parts of Al,;(SO4);.18H,0, 65.00 parts of KOH (87.4%) and 37.23
parts of 1,6-diaminohexane’ (R) in 926.57 parts of water at
20 room temperature with stirring in a glass beaker. A clear
solution was obtained. 2.75 parts of ZSM-22 powder seeds
were mixed with 604.43 parts of Ludox AS40 (40%). Solution A
was added to this mixture using 137.55 parts of water. The
contents of the beaker were mixed for 8 minutes. A wvisually
25 homogeneous gel was obtained. The molar composition of the

synthesis mixture was:
11.64K;0: 7.37R: Al,03: 92.55i0,: 1B50H;0.

30 1670 parts of the gel were transferred to a stainless
steel autoclave. The mixture was stirred and the autoclave
was heated up to 154°C over 4 hours and kept at this

temperature for 24 hours.



product was anor phous while the seeded product had the XRD pattern of NU 3,
and SEM showed i ntergrown crystals of various norphol ogy, of between 0.5
and 1.5 ~.m 5 Exanple 10 This exanple jllustrates the use of théZ JAN 2003
wast ewat er seeds of Exanple 6 to accel®erate zeolite formation and to

Codi um al um naf 601 SROR R o3 BAFCEAREE bE RerfPYR 3 Yebhentalli oo

di ssol veelxt@pB5t & peli¢ sfohrviat supdyndvaht ngasndevaietekiosieq@peqgsat ed, to
give solution A Siljca, 68.69 parts, was conbined with water, 15 85.70
parts, aPdsBENHIPR sWEHRI # nEOtHDrFoRECBRJORI Qel58E | oWhEPesFiethetheol uti on

A was ad c AWM 0,.82 r ddit] r. TheuStirri ng speed was
increase%?gé%%ﬁQ%Ygr?ﬁgx%%ﬁ%$%ﬁ%r f%?£gggééPﬁg%85tﬁi%§ e??'The washed
suspensi on of Exanple 6 was added to part of 20 the m xture to give a
seeding level of 0.02s by weight, and a further part was |left unseeded.

Bot h sah%¥%@9%%+% heated at 120C for 96 hours, and sanpl es taken, product
recovered, and dried overnight at 120C. In the seeded sanple, the XRD
pattern was that of ZSM 45, consisting of spherical 1 ~m 25 aggregates

bui It up of 1PoEPRF PR cPLSZSNTST heMiiisewdelwatvrusesdsr.yst al |'i sati on had

only just st ed; 1 Xt u subjected to rther 96_hgu heati ng
at 120C. Thea{')'IF t)g‘bcz%ﬂrateé(:noe\)(/fer’ﬁeg2 R/%é)éh%ﬁ C?Jraen[%s}\}?anéjg %%’ﬁé?s??ngaéé 6 ~m
aggr egatwsre 30i &xepr® idd Thi 87 epainps eok | WHskratesgihe wse wefionhER.

wast ewat er seeds in the manufacture of an FER zeolite, ZSM 35. 2 2 JAPJ
2UB 18 B5@409aPREE HIONAEH 121 B! pot 1 3CBf VATEORpFedny il 402 loPawaser
were boil ed,d0e Proseeng Ohitki OFe A5, 1493481 PALLE s0b£CR| hohdal Ri lyca were
wei ghed into a m xer beaker, and a solution of 24.12 parts pyridine, 91.05
parts watexaetnglBe3day phanwoniumashemtide, (B)oduced.as geswsi béEd in

Exanpl e 2, were adde fter ich soluti A was added foll owed by a
further %397 %%f?sa% © sﬁ%ﬁf@?eﬁsgﬁ gi'ggnggrﬁétgg F o S&oMGt®dn £9 The
resulitsi ngixphoe BONPES &t DArs@Stod 0s Omdhubad0: BolupYbhdinn&ia0..8684A1203:

10 Si Oz: 145 HzO @Ius 25S ppm by wei ght washwat er seeds. The synthesis
m xt ur e WhShhdat BY PR S YRS 4t 8 eepNgduiéEpdyEosvar fUFEheguBse of 2

hours to,150CsWereidigWas,dd PRiptai g o ours. After cooling, the
sol i ds contentsmas g%shed f?ve ??%%s toggﬁﬁlgééégggggggig ‘over ni ght at
120C. XRD anal ysis showed the product to be ZSM35. In a conparison

exanpl e, usin %gﬁ a ng is mxgure b it hout seeds, an identical
synt hesi s pro%% re%%gﬁﬁéép ég?'tﬂg #ééﬂlt#@%w%#gduct being | argely
anor phhous with a trace of ZSM 5.

537 parts of the gel were transferred to a stainless

steel autoclave equipped with a stirrer. The autoclave was

heated to 160°C in 6 hours, while the mixture was stirred at

120 rpm. Heating at 160°C and stirring were continued for 144
25 hours. )

The content of the autoclave was transferred to a
centrifuge bottle and washed by decanting the supernatant and
dispersing the precipitate in water. After the second wash
the supernatant was not clear and was recovered. This washing

30 was repeated until the pH of the supernatant was 10.5. The
washed product was dried overnight at 120°C.
The main product was shown by XRD to be pure ZSM-57, SEM

showed platelets 400 nm to 1 pum across and ~ 100 nm thick.

The solids content of the dispersion was 0.09%, the material



Example 12 25 In this exanple, the effect on ZSM 22 production of washwater
seeds was conpared with the effect of conventional (1 ~.m pomder)ngftjgg @gd
wi th an unseeded synthesis mxture. In_each case, 1, 6-di am nohexa ¢ W s
used .as organic tenplate, and Ludox AS340 (an anmoni a- based col | oi dal 30

silica), _Al2(504)3,18E20 , r re_us 0 Ik a.synthesis
m Xt urewt‘a)ﬁs R{%?gr &ggm%(?éi "fslhgng;1 f@%ﬁé@@ob‘ggéﬁn @%X}e%@e{@q‘%t 10 S
102 44900nk20 1 un?ardsiNag@03 19ol fnd LBiQECAWIE AO0 Urd 1k L he

i nvention, wastewater containing seeds produced as detailed | n Exanple 3
was usetthan gheem@if4prbdumei.ght ZSM 22 seeds. In a first conparison

exanpl e no seeds were added while in a second conparison 5 0.04% seeds were
‘provi ded usi ng conventional ZSM 22 powder. In each of the three cases,

synt f‘gesigscaa_:% hetdres were placed in autoclaves and heated to 158C over 2
hours. The ZSM 22 powder - seeded aut ocl ave was naintai ned at tenperature for

72 hours, being sanpled at 24 and 46 hours. The unseeded 10 autocl ave was
sanpl ed at 43 hogrr%ti%ndolﬁe%%dwfaorhwatt otal of 96 hours. The m xture seeded
according to FRESFRVARET 67 was HERE For A8%ours only. Al products were
washed with water paptil ofh&ap ,was et weeit O.55 amgh 10Ad i me 30 en

washi ngs required)., Washed 15 sanples were dried at 120C. Yields of the
product €fdPErEHed (79t38) Werewdr&sed¥peciBd7PoPRRDSardl YWeiter Whehpr oduct

of t d agt@c pl ]Zejlx\é r hours and
pur elrtgskg/?%gg]g er g%ghgggg.t@%e%\%ﬁ%gnatﬁﬁgjﬁ e p!?% ul%:rtee 5‘;}1\%3 ZSM 22

with a wWietekelZsSM sompeasaze@ chdigrn stheitgroddet of23 63 prastesfaccor di ng
ours. The results. show t he

advant a68 o -Haing TACEonkt oF e B ottt s D B CorveRt fonal | y
seeded priseedbe@ker, followed by 68.70 parts of tetraethylammonium
hydroxide (TEAOH) in 100.02 parts of water, followed in turn
15 by 10.14 parts of rinse water. Solution A was added,
followed by 15.27 parts of rinse water, and the whole mixed
for 10 minutes to form a very smooth gel of molar

composition:
20 1.22TEAQOH: 0.58 Na,0: 1.37 K;0: 0.47 Al,;03: 10 Si0;: 235 H,0

To 689.5 parts of this synthesis mixture were added
3.017 parts of a 4.6% solids content LEV colloidal sol
produced as described in Example 1 to give a seeding level of
25 0.02% (200 ppm) by weight.
The seeded synthesis mixture was placed in a stainless

steel autoclave, heated to 150°C over 1.5 hours, and

maintained at 150°C for 96 hours. As a comparison an
otherwise identical but unseeded synthesis mixture was
30 similarly treated, with spot samples being taken and the
heating continued for 240 hours.
After 96 hours, a bulk product of crystals had settled
on the base of the autoclave of the seeded sample. These

were washed several times. The washwaters were not clear and



25 Exanple 13 In this exanple, pure ZSM22 is prepared froman al um ni um
poor synthesis m xture using the wastewater seeds of Exanple 3. Q?JAW%W3
Patent No. 5 336 478, ZSM 22 is described 30 as being obtained froma

synthesis mixture in which no al unini Ui was added, any al umi ni um present

being there as an |nE rity in other startin naterlals However, all
cryst al | FRESEr 8dGEEs gﬁté RERAWERES coPairedt BB WAEAIZEME241dS 20 Z 2 JAN
2003 2.1 f X1 agi.n xa
i 3501 ved T E oI5 65 par e o "ashuar o Frbr aans) 573 oht arn/ g 01558% by
wei ght ZBMAR2 peolucitdalhsewdshwaherssteds omemasnaddedatregd@e85apdr had
colloidal silica (Ludox AS 5 40é rinsed in with 54. 66 parts water and
ni xed byaskaRiShGL SEEE BeRFREPeS - £o2yf ef WM yvi SRBFRPLIRBRBEeHabls SOBESI | y
Pour aly eordehoRl MRl ar HAMIASLELAR: cOndd: 840" n2a08R 1 nBlBhp,800H20 10

40 "ppm seeds he synthesrs m xturée was rans erre an aut ocl ave)
heat ed t mats@Cadvertelre48oanses6f hduhouwisi aad aftnatrabnedhaurtenpérat ure for
20 hours. After cooling, the crystalline 15 product was separated, washed
wi th wat BECEYCE Hﬂsoﬁ 0618nﬂmd%PEdCéYSqu@:CQFEﬁ@haﬁngswéﬁbwédféwpure
excel l en r SEM showed that the product consisted of 2
~.mneedpﬁé %E agﬁaﬁﬁ§?é%guﬁ ﬁ%% %ﬁ anal ysis Si02: A1203 nolar ratio
900: 1. 20 As &haenpaampme" bheidgnt pesvsdwas MeReatedwhtderusiergs). 19% by
wei ght ZSM 22 seeds of a 6 ~.m XRD showed that the product was ZSM 22
free]t%oﬁ#&PyéﬂéPFFﬁétESnFEﬁtﬁﬁﬁ?%eréﬁiﬁ%h%QeH FhéV“FH@Séﬁy§VaP§V of length
about 12w¥s@wa‘ﬁ%&es%%ﬁ%a%géEﬁgr%gghaméDPQ SclRbar | ﬂ' crﬁét@ia@m% 14 1n
this exanple, ZSM 57 washwat er seeds are use 0 pro uce Igh purity
ZSM 57. 3Bd5chbntpadt ofokiae2d{ SOg)bBti1d8H20 ahd BulklMopdenstef NaOH were
di ssolved_in 50.02 parts of water to give solution A 75.22 parts of
coIIoidaPrEEPF a (Ludox HS40) were dissolved in 95.01 parts of water and
105. 32 parts of washwater (see Exanple 4) containing 0.09% ZSM 57 seeds.
21.72 arts of zZ z JAN 2003 21 N, N, N, N~, N~, N~- hexaet hyl pent ane
di a - Sri—d e SER 23 atez Seedter were added, fol | owed by 9.62
parts of rinse water, and the m xture stirred. Then solutlon A was added
with 14.89 parts of rinse water, and the solutions m xed for

Example 6

This example illustrates the use of LEV seeds to
20 accelerate the formation of LEV (ZSM-45).

A synthesis mixture was prepared as described in the
first part of Example 1, except that instead of seeding with
conventionally sized LEV seeds, the colloidal sol from the
second supernatant of the second part of Example 1 was used,

25 at a seeding level of 0.15% by weight of solids. The seeded
synthesis mixture was heated in a stainless steel autoclave
for 96 hours at 120°C, with a heat-up time of 3 hours. The
product, recovered by centrifuging and drying, had an XRD
pattern corresponding to 2ZSM-45. The first supernatant was

30 not clear and yielded, after centrifuging at 11000 rpm and
further washing, a dispersion with solids content 4.6%. The
product consisted of crystals of size about 100 nm, XRD

showing ZSM-45.



5 a further 5 mnutes, to yield a gel of nolar conposition: 2NazQ : R: O
17 A1203 : 10 Si02 : 4 0 0 H20 with 225 ppm by wei ght ZSM 57 see?cfsJANleThe
gel was transferred to an autocl ave and heated to 160C over 2 hours, and
mai nt.ai ned at that tenperature (Wi thob® stirri ng) for 196 hours. The
product was pure ZSM 57, w th no quartz or. oth cont am atlon t he crystal

size was uni f&r m3% bz?oo'{ﬁeré thaf, P& Esgnhfe wf§ tETe o555 A EPsetrr ates the
use of MR Wash\ahel S6RLS deddyeauthe %}éstsﬁlntﬂe%esofuwf%ﬂp%qd wi th
an unseeded 20 synthesis mi xture. 7.22 parts of NaOH 26.89 parts of KOCH
and 11. 832 par touafs .Al(TH)SB exarmp lei §debvad LiustZot@s pémet $ ogfnadoer ofy

boi l'i ng ang.1 bse uen wat er | oss conpensation to formsolution A 229.82
parts of'@EGMA edal S'ca (Ludox AS40) were nixed with 25 256.21 parts of
wat ers to which was added a solution of 68.69 parts of TEAOH in 100. 07
parts of water, followed by 10.03 parts of rinse water. Finally solution A
was add@ei_\th_IQ_JZS 07 parts of rinse water and m xed for 10 mnutes to

provi de a snooth gel. To 410.6 parts of this gel were added 30 20.26 parts
of the washwater seeds prepared in Exanple 5. This resulted in a m xture of
nol ar corrposiTlHi(a:n emnzﬂeTEAGHst&aﬁ&sNam uke3 0 K20e adhwalt233:seBdisSi 02:

243 H2o0 and 128 b contamn ted by OFF needl es.
22 7z z OE [?e éslci/rﬁc‘r%geglesrarﬁextt Sf\ﬁeﬂ“ |ﬁ‘ B &@#5éPdve over 2
hourgp t o 150@,0161@% iy e gﬁ%c@ddﬂé@[ otferm@rnaﬂtg% f@la Fhdhaunst Ba?rcpr oduct

conprised MOR crystals of 2.5 to 3 um , 5 contam nated with sone
needl es o&f H@ﬁ@tlﬁi 4t asy\n%eswemmteﬁ@ewatmmqme@ee@ueomﬁaﬁau ng

needl es, @ﬁarg%l € WG U s, s e gl | ?Dslt Sateg t hele%rlu ture OftWFER type

pr oduct Yasi ng WasHiat er seeds 1o accd ate productl on an av0| e need

for an qigamic drenglatds. 7. ﬂ'ﬂe RAIHche2h NaGhit 2% YA PHdaT f HOH ke 31
parts of AF(OH)3 were dissolved'in 75.02 parts of water by boiling and 15

With sue@eiq@emt el ¢ H s kahpdnsattiesyale wana swlaisdon mcatsideas dat

go:lu on %g’)egd ag’fcgllﬁj&\g? nfi\ﬁ%%frgle)ﬁgs o%g]r}ﬁ%ge%\%a rtsa(r)I]d \tAﬁteegel

stirred dr@rstiaﬂlmzmﬁml mad_EiégAﬁsmmatzelr mbname,r srah weas caagedstd ef gt ar 20

Zgznggm th@O% of tggér nb&&m S rrtlexljtnuroe‘f ttkllleen be'cﬂ?ct 0c05r§:el\é%zocr)1de1d 37 KzO 0. 47

that of ZSM-45.

20 Example 8

This example illustrates the use of the washwater seeds
of Example 6 to accelerate the formation of LEV (NU-3).
A solution of 0.75 parts sodium aluminate (53% Al,0;, 42%
25 Na,0, 6% H,0), 0.61 parts NaOH, and 161.06 parts of
diethyldimethyl ammonium hydroxide (R,20.4% in water) was
made up, and added to 33.35 parts of silica (90%) with 2
parts of rinse water, and mixed for 10 minutes to give a low
viscosity gel of molar composition:
30
0.27Na,0: 0.17A1.0;: 10Si0;: 5.5R: 154H,0.

To 120.58 parts of this mixture were added sufficient of

the washed suspension of Example 6 to give a seeding level of



plus 207 ppm LEV. 25 The synthesis m xture was heated in an autocl ave to
150C over 2 hours, and naintained at that tenperature for a total 2?@N2M3
hours, after mhlch time crystals had al ready settled on the vessel

The product was FER flake type crystd#% -2~ n1|ong, slightly contaninat ed

th OFF 3 dl identical t
el at oOahPenohateipEh nEETLG The TEOR Ui Shothe WAkLoFF| MoBmAshous |

after 24QpnbBedasgat 150C. 23 CLAIMS 2 2 J~IPJ 2003 1. A process for the
manuf acture of seed cristals of a nol ecul ar sieve, which conprises
synt hesi zi ng BRENNBRBBLPEr WSTS| eveatsd t iraweptlaveanfappPphoats ynt hesi s

m xt ure, par at mthe treated synthesis m xtur stalline

nol ecul aﬁg cg V@’bﬁp g™ rb%eretqe i fWarSstveF}ér@]:%&E)i:\%t?ﬁFE sife in
adankyr@agnghlm@rtr§h§§aeéna 88804, §@@u&@rcoélaeb§UkEaeb%r%@r U AS
seed crystals, and treating 10 the crystalllne nmol ecul ar sieve to separate

the | argee—e@adtpc@éwtr@@nthen@draaaIlelu@awlum esetRerAl payossends acl ai med in
claim1l, erelg separa éon IE ifected by v dlng hhe tregt&&_ nt hesi s
m xture SCht8 BBAPFquPdt8Rd2EFYS %Y?ukﬁ%s%ol t%BwB fenPs ang WWest tile
solid coma@nganlat wheasbserced BRUXKECHVET V&ls ac waghiagr Aedibdm-eent i ng
the second, smaller size, particles. 3. A process as clainmed in claim 2,

wher ei n NEpAr 4R 8RO §t200&f LE¥ Sel Byt Wer arYPRY. 28, SALpPBEed® as claimed in
claimeg, E%ﬁr@bmepa&ﬁy pa-tsceLiegled %Cﬁ%&ég%a@la fonxg A Process as

claimed 1n claim?2, wherein separation is ef tering. 6.

process asrChaﬂﬁedlzﬁ abpuonédofnmlains 1 to 5, mhereln the solid conponent
is washed a plurality of tines 30 until the washi ng nmedi um becones hazy,
and the hazy washing nediumis recovered.

Example 9

15 This example illustrates the use of LEV seeds to
accelerate NU-3 formation.

6.35 parts of alumina (Catapal VISTA, 70%) were slurried
in 19.99 parts of water. Quinuclidine (R,97%), 7.2 parts,
and NH,F, 8.11 parts, were dissolved in 50.02 parts of water,

20 and 7.2 parts of H;S0; (97%) added dropwise with stirring.
29.01 parts of silica were placed in a mixer and the alumina
slurry added, together with 15.02 parts rinse water. At very
slow mixing speed, the slurry gelled the silica, and the
guinuclidine solution was added with 35.81 parts of rinse

25 water. The viscous gel was mixed for 5 minutes, to give a

molar composition of:
1.6H3804: SNH F: Al,03: 108i0,;: 5.3R: 161H;,0.

30 To 102 parts of this gel was added sufficient washwater
seed suspension from Example 6 to give a seed loading of
0.06% by weight based on the total weight of the gel. The

remainder was left unseeded. Both samples were heated at

170°C for 192 hours. The products were washed and recovered

~



2 2 JI~PJ ?.003 24 7. A process as clained in any one of clainms Z to 6,
wherein the second, smaller size, particles have a dinension in theZrZahel0
20 to 400 nm 5 8. A process as clained in any one of clainms 1 to 7,

wherein the nolecul ar sieve is of strlitture type LEV, FER, TON, M-S, Ml

or MOR 9. A process as clainmed in any one of clains 1 to 8, 10 wherein the
mol ecul &ry sieswvir ifigingeenidt éried. orepnodghssass 1208Fred The cirsiemd®d wher ei n
the zeolite is ZSM 22, ZSM 38, . ZSM 4 ZSM.57, NU-3, or rdenite. 15 11. A
process FHMUHe ith GFREPGCESol g 8r§gFaFFFﬂgdrrBIr89HIc§r k%?'\%v‘g“%fﬂ%rl) eat ment

of a synidasd s Mxing-e ,appropEMakaoles theekgrdan e-yfcdhatopol ecul ar
sieve, wherein the m xture contains as seeds separated smaller particles
obt ai nabltariyud heonplodesy  obfahgterenod . 8l ands 115t qundl0. 20 12. A process as
clainmed in claim11l, wherein the concentration of seeds in the synthesis
m-.xtdre is up to 10000 parts per mllion, based on the total weight of
synthesigcdatdirey 25 13. A process as claimed in claim12, wherein the
concentration is within the range of 50 to 2000 parts per mllion. 30 14.
The use of seed crystals obtainable by, and preferably obtained by, the

process as cl.al. J : ~clai 1 accelerate the rate of
producti on ofﬂaln%%yéﬁ%ﬁagﬁga%ggég gr méiae\"/%gbg/b(%t trtgla Sr“?ean%h%‘?t%rs@%?%%si S
m xt ure.of Ex&nplPd 200Ac2kltrattheecudétef faeadrdiystalsd obt ebnebbe by, and

preferably obtained by, the process as clained in a%one of clainms 1 to 10

Yy .
to coft rkAY ol SHarHdteinst Lecragec PYSLEY| Phe 298 36uZErEY) eve produced by

treatment of @ syPhesl $Mapiiig aubbnathe (Use m\eingind neg ipyciai m 15,
wherein the characteristic is the purity, the phase our~.ty, the particle
shape, thergmrNA@ e &idz8,. 16r Peld spEOHi peresidiesdilstad buti 5, 730pdtTs The

use of seed cryst.al s _ahbt.ai nabl.e ..and _preferably obtained b t he process
of any o%tg 6 t%’f ak?ynéoofqtlgl g%tdowgéglrl ?nge%ﬂ? er?as?]/a eaC%:‘t uF@ %’f‘y% crystalline

nol ecul agoBiteien . t reEatinent 6af, 68 prrtbesivasmicdnitedibsi antvatey, free from
organi c structure-directing agent. 15 15. The use of seed crystals

obt atRabt?: BY, PaHE prade P PFISS SPRedDBy ChLRE 1o &S dFi %y dhel®Y cl ai ns

1 to 10 d@-daci lthe edive iyl asluneqel, awahysied) Id ne 4Bt ecytar sieve by
treatment” of a synthesis mxture, wthout stirring, at” 20 |least after the
desi r ed ajdithvieenal twahsar.at Fhe 184S rivdog spacledasidngreagsdal &nde nol ecul ar

i eve of & 2Lag, SUAANLS f ¥o9° AR:38898 nligliguer produced by a process

The washed suspension of Example 6 was added to part of
20 the mixture to give a seeding level of 0.02% by weight, and a

further part was left unseeded. Both samples were heated at
120°C for 96 hours, and samples taken, product recovered, and
dried overnight at 120°C. In the seeded sample, the XRD
pattern was that of ZSM-45, consisting of spherical 1 um

25 aggregates built up of 100 nm particles. In the unseeded

mixture, crystallisation had only just started; the mixture
was subjected to a further 96 hours heating at 120°C. The
product recovered was an impure ZSM-45, consisting of 6 pm

aggregates.
30
Example 11

This example illustrates the use of FER washwater seeds

in the manufacture of an FER zeolite, ZSM-35.



25 one of clains 1 to 10. 20. A crystalline nolecul ar sieve V\,henev?r
produced by a process as clainmed in any one of clains 11 to 13. 30 glJANAZUW
crystalline nol ecular sieve as cl ai maq inclaim19 or claim24, in the form
of a supported |ayer. 2 2 J~, N 2003 56 22. A crystalline nolecul ar sieve
as clained in | fOr use as a
catal yst or a sep?%%o?foﬁa?&no%tﬁ%rﬁanﬁ?n?%l %EWA%I#%??CE r%
conver siodn waseraweatrieoipcarl eabsor pricghumarsslad: oo AISI N 2. £6 ezv&rtas; ccif ai med
In claim ﬁ% é An .ax genate canyer |on carried o u}gl ng a sieve as
cl ai med Pt 1Qi&eh Eéll A WRIEAWEIR Ty & A PRI ABNATH. A
9. A3nS. AAYth AN BFALAY. 143 pAlrcA ﬁﬁ%ﬁ&e Ay AN@IPEXWdder, and
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a synthesis mixture of molar composition:

1.26 K;0: 3.0 R: 0.108 Al,03: 10 Si0O,: 400 HyO.
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ZSM-22 powder-seeded autoclave was maintained at temperature
for 72 hours, being sampled at 24 and 46 hours. The unseeded
10 autoclave was sampled at 48 hours, and heated for a total of
96 hours. The mixture seeded according to the invention was
heated for 48 hours only.
All products were washed with water untll the pH was

between 9.5 and 10 (five to seven washings required). Washed

15 samples were dried at 120°C. Yields of the products differed
little. All were subjected to XRD analysis. The product of
the unseeded autoclave was amorphous plus some ZSM-5 after 48
hours and pure ZSM-5 after 96 hours. The conventionally
seeded product gave ZSM-22 with a little 2ZSM-5 after 24

20 hours. The product of the process according to the invention
was pure ZSM-22 after 48 hours. The results show the
advantage of using washwater seeds over both unseeded and

conventionally seeded procedures.

25 Example 13

In this example, pure ZSM-22 is prepared from an
aluminium poor synthesis mixture using the washwater seeds of
Example 3. In U.S. Patent No. 5 336 478, ZSM-22 is described

30 as being obtained from a synthesis mixture in which no
aluminium was added, any aluminium present being there as an
impurity in other starting materials. However, all

crystalline products obtained were contaminated with ZSM-48.
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pourable, gel of molar composition:

0.71 Na;O0: 3.04R: 10 SiO,: 400H,0
10 with 340 ppm seeds.

The synthesis mixture was transferred to an autoclave,
heated to 150°C over the course of 2 hours and maintained at
temperature for 20 hours. After cooling, the crystalline

15 product was separated, washed with water to a pH of 9.6 and
dried at 120°C. XRD analysis showed a pure, excellently
crystalline, ZSM-22; SEM showed that the product consisted
of 2 pm needle shaped crystallites. Elemental analysis -
Si0,: Al,0; molar ratio 500:1.

20 As a comparison, the synthesis was repeated but using
0.19% by weight ZSM-22 seeds of about 6 um. XRD showed that
the product was ZSM-22 free from crystalline contaminants;
SEM showed that the crystals, of length about 12 um, were

contaminated with amorphous material.

25
Example 14
In this example, ZSM-57 washwater seeds are used to
produce high purity ZSM-57.
30 5.57 parts of Al,;(S04);.18H0 and 8.17 parts of NaOH were

dissolved in 50.02 parts of water to give solution A. 75.22
parts of colloidal silica (Ludox HS40) were dissolved in
95.01 parts of water and 105.32 parts of washwater (see

Example 4) containing 0.09% ZSM-57 seeds. 21.72 parts of
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with 225 ppm by weight ZSM-57 seeds.

10 The gel was transferred to an autoclave and heated to

160°C over 2 hours, and maintained at that temperature
(without stirring) for 196 hours. The product was pure
Z5M-57, with no quartz or other contamination; the crystal
size was uniform at about 3 pm.

15
Example 15

This example illustrates the use of MOR washwater seeds

to reduce the crystal size of MOR compared with an unseeded
20 synthesis mixture.

7.22 parts of NaOH, 26.89 parts of KOH and 11.32 parts
of Al1(OH); were dissolved in 75.01 parts of water by boiling
and subsequent water loss compensation to form solution A.
229.82 parts of colloidal silica (Ludox AS40) were mixed with

25 256.21 parts of water, to which was added a solution of 68.69
parts of TEAOH in 100.07 parts of water, followed by 10.03
parts of rinse water. Finally solution A was added with
15.07 parts of rinse water and mixed for 10 minutes to
provide a smooth gel. To 410.6 parts of this gel were added

30 20.26 parts of the washwater seeds prepared in Example 5.

This resulted in a mixture of molar composition:

1.22 TEAOH: 0.58 Na,O: 1.37 K;0: 0.47 Al;05: 10 SiOp: 243 H0
and 128 ppm by weight MOR seeds, contaminated by OFF needles.
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10 This example i1llustrates the manufacture of FER type
product using washwater seeds to accelerate production and
avoid the need for an organic template.

7.21 parts of NaOH, 26.92 parts of KOH, 11.31 parts of
Al (OH); were dissolved in 75.02 parts of water by boiling and

15 with subsequent water loss compensation to form solution A.
Colloidal silica (Ludox AS40), 229.87 parts, was mixed with
407.85 parts of water. Solution A was added, followed by
14.18 parts of rinse water, and the gel stirred for 10
minutes. A LEV washwater dispersion was added, the molar

20 composition of the synthesis mixture then being:

0.58 Nay0: 1.37 K;0: 0.47 AR,03: 10 Si0;: 235 H,0
plus 207 ppm LEV.

25 The synthesis mixture was heated in an autoclave to
150°C over 2 hours, and maintained at that temperature for a
total of 96 hours, after which time crystals had already
settled on the vessel bottom. The product was FER, flake
type crystals ~2 pum long, slightly contaminated with OFF

30 needles. An identical unseeded synthesis mixture containing

no template which was also heated to 150°C over 2 hours was

still amorphous after 240 hours at 150°C.
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particle size in admixture with particles of a second,
smaller, size suitable for use as seed crystals, and treating
10 the crystalline molecular sieve to separate the larger

particles from the smaller particles.

2. A process as claimed in claim 1, wherein separation is
effected by dividing the treated synthesis mixture into

15 liquid and crystalline solid components and washing the solid
component at least once, and recovering a washing medium

containing the second, smaller size, particles.

3. A process as claimed in claim 2, wherein separation is

20 effected by decanting.

4, A process as claimed in claim 2, wherein separation 1is

effected by centrifuging.

25 5. A process as claimed in claim 2, wherein separation is

effected by filtering.

6. A process as claimed in any one of claims 1 to 5,
wherein the solid component is washed a plurality of times
30 until the washing medium becomes hazy, and the hazy washing

medium is recovered.
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5 8. A process as claimed in any one of claims 1 to 7,
wherein the molecular sieve 1s of structure type LEV, FER,

TON, MFS, MFI, or MOR.

9. A process as claimed in any one of claims 1 to 8,

10 wherein the molecular sieve 1s a zeolite.

10. A process as claimed in claim 9, wherein the zeolite is

ZSM-22, 2SM-38, ZSM-45, ZSM-57, NU-3, or Mordenite.

15 11. A process for the manufacture of a crystalline molecular
sieve by treatment of a synthesis mixture appropriate for the
formation of that molecular sieve, wherein the mixture
contains as seeds separated smaller particles obtainable by

the process of any one of claims 1 to 10.

20
12. A process as claimed in claim 11, wherein the
concentration of seeds in the synthesis mixture is up to
10000 parts per million, based on the total weight of
synthesis mixture.

25

13. A process as claimed in claim 12, wherein the
concentration is within the range of 50 to 2000 parts per

million.

30 14. The use of seed crystals obtainable by, and preferably
obtained by, the process as claimed in any one of claims 1 to
10 to accelerate the rate of production of a crystalline

molecular sieve by treatment of a synthesis mixture.
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characteristic is the purity, the phase puraty, the particle

shape, the particle size, or the particle size distribution.

10 17. The use of seed crystals obtainable by, and preferably
obtained by, the process of any one of claims 1 to 10 to
facilitate the manufacture of a crystalline molecular sieve
by treatment of a synthesis mixture substantially free from
organic structure-directing agent.

15
18. The use of seed crystals obtainable by, and preferably
obtained by, the process of any one of claims 1 to 10 to
facilitate the manufacture of a crystalline molecular sieve
by treatment of a synthesis mixture, without stirring, at

20 least after the desired synthesis temperature has been

reached.

19. A crystalline molecular sieve of & sizec sultable for use
as seeds, whenever produced by a process as claimed in any

25 one of claims 1 to 10,

20. A crystalline molecular sieve whenever produced by a

process as claimed in any one of claims 11 to 13.

30 21. A crystalline molecular sieve as claimed in claim 19 or

claim 20, in the form of a supported layer.
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24. An oxygenate conversion carried out using a sieve as

claimed in claim 22.



