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The rinsén ‘\gé ko %g;ot G ﬂlﬁ?ﬁ?‘t"&’t?‘\?&q'%;? fos A% haurs. sol ut| on C Sol utions B

IL.J.UJ

dC "EF‘ES T HE FHRDLCT: [pgigye W
f?(r;get h\évrer %ﬁ° other l "tz %ypvﬁ ﬁ'a
pour abl e 'ﬂ?{

of thessyn 1”aa| rt,

ce The t|m prf’? o 3§e§ara d ¥ on
m b %se% % o ﬁf@ it #@é % 54%5

al kal'ini-ty gfa eRiSRT ﬁs 8D rEha(tSEMesho e’ S et gélé s@find %Mg
W8S 0. 07y Wl e Ms G b e e e ¥n tare was
t r ansf er r ed theDroowihg @xdiflples filBdunoGfcSerRét @R lthe%%@ﬂt’e aE whehife HHh&S Mo ‘ﬁes%etﬁh aced
muout SwithIvbidy 3@all dnodnts 6I8ed @yERer at ure oven. The oven was heated up 3

linearfy within 2 hours to [err] and kept at this tenperature for 97 hours.

WASHI NG AniempleGOVERY OF THE PRODUCT: The autocl ave was cooled to room
tenmperature and its content was collected in a one litre pol ypropyl ene
centrifuge Bediesis mixiprecsepded (it sboui:wippmmsaed cersfalé.r om t he not her |i quor by

cent ri fugi ndhe A58 weigkdpaisent sred suanension waedjisted with watas &0 Q4127 weighttpercerthy
reslurrying the product in water and subsequent separation by centrifuging.
The pH of the last wash water was 9.2. The
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product was air-dried overnight .at [err] The wei ght of the product
recovered was 20.0 grans. CHARAgpgRiopATOBN XRD and SEM showed that the
product was excellently crystalline ZSM5 consi sting of spheroi dal
crystallites with a size of about 14 mcrons. The foll ow ng exanpl es

i | | ust r Breparatipn of SyathesipMixtuie crystal lite size when the synthesis nmixture is
seeded 40 with very small anounts of seed crystal. Exanple 1 Synthesis

m xture seeded with about 3 wtppm seed crystals. 45 The 12.50 wei ght
percent seed SJSp&ﬁﬁmﬁﬁt as dil ut ﬁ.@rd&emg wat er toQQa,itQ]m\mgrgbt percent. 50
55\55 EP O 6\ C M=t 5 Compgnent

I ngredi ents mi nat )35 NaO{ (98. 4%
(Baker 0402) ker O 0. 20
[err] | nse [LeLL |
15. 35, 10 o LR e at ey Ludes—HY 40 185
66. 73 C ( TPA+) B filicaty) (JFLuseab$40 05) _ 66.73 10.47 [err]
35.00 Rinse [elr] ¢c(pay | TPABr (Fluka 88105) 15. 05 lger _ D
(seed slurry) |seed slurrlynl 127 W% solids in H20 0.38883 Sollution C was
added to solutfon B, the [ nasslouti ons were m xeld for 1305n nutgs and the

seedsslurry D aaged—vra Oi mxtgre B/ CID was -
m xed for é m @E"dsﬁ‘f’}‘) f%?gélﬁqqa%ﬁ%saﬁiln%égidpd ‘F%‘af he vhol e was
again mxed for 5 mnutes. The nol ar conposition of the synthesis mxture
was: 0. 37&oljtion G wapRAGd/ 10 s@ion] B] the twp sClatipnenere atixed for & mimites dnd:thg seedislirry B t he
synt heswas agiled \ifr @pdlyprapyieriecpipeid ThemixjuresRiCIRRESIEd foSATINTINS. FIngly. Diptiogr/awes of
€3/ nadded;ang the wholgvas ggain mired iy Sanipuiag. The melal crnpagitiog pHiNe: Pysthesisixtare was:

a ocl ave. The autocl ave was P aced in a roomtenperature oven. The oven
was hea??@”fbo’f’?%?aﬁaf’?ro‘%ﬂﬁhpﬂ PP @0 [err] and was kept at this
t enperagure for nthesis. m xture was not stirred during
crystal {:?"§%{Prf't8ﬁ°?°?8d Stjsr'ﬂ eﬁ?"ﬁ%ﬁ'ﬁfm%"sm\%@ﬂed and recovered in the sane
way 85 described in the non-seeded conparati ve exanple. The wei ght of the
product recovered was 19.7 grans. XRD and Sfgd showed that the product was
excel lently crystalline DS3813 ¥ @t2&Ki10K es@.%al crystallites with a
size of 4.2 microns. The crystallites wer & P kabl y uni formin shape and
Si zegy 40 Exanples 2 to 9 A series of eight synthesis m xtures were prepared
whi ch WeresTABASKIIONY 103197 GERE 6f thy @Yrithedi® mixiile wd trarle@red?3Ch 15801 stdhids afdl 1600
W ppm s@kidiadd. Yhd dkoSlave WS pRBddak a CldMERpekdiidIovah. Thi 6%R way RdalRe-up finedilyctitiin@s Was
t he sanmouBlo i150°©xadphskept, at (hisirhpsratuddioNo7hbbrs [ TS BynthbEH\Rhdufd Vs Ddt shirggdrduringo
avoi d ueysasatdn.seedi ng effects, the autocl aves used to crystallise the
aboves ei giThe prpdichwessi vashed ahdireesyerag indhe samefwal lay destribad indthe fdntsgedad sorsarativeDy
t r eat i ngramble- The weightot the pigtiuchregovered was(H8. 7srdmst XRihard SEMIshowed (irat the product was

excellently crystalline ZSM-5 consisting of spheroidal crystallites with a size of 4.2 microns. The crystallites

were remarkably uniform in shape and size.

'\“.

40 Examples 2t0o 9

A series of eight synthesis mixtures were prepared which were seeded with respectively 10, 20, 30, 60,
200, 400, 800 and 1600 wippm seed crystals. The molar composition of these synthesis mixtures was the
same as in example 1, namely:

0.375 Na20/0.90 TPABr/0.0294 Al>03/10 Si02/145 H20

To avoid unwanted seeding effects, the autoclaves used to crystallise the above eight synthesis mixtures
were carefully cleaned. This was done by treating the autoclaves with a 5 M KOH solution for 16 hours at
so 150°C. This freatment is believed to destroy zeolite crystals from a previous synthesis which may be
adhering to the autoclave wall. The synthesis mixtures were crystallised under static conditions i.e. without
stirring at 150 G for 97 hours. The products were washed with water to pH about 8.2 and dried for 16 hours
at 98°C.
XRD showed that all products were excellently crystalline ZSM-5. SEM measurements showed that per
55 batch the crystallites were remarkably uniform in size and shape, e.g. within one batch there was virtually
no crystallite size distribution. SEM also showed that by varying the amount of seed crystals in the
synthesis mixture the crystaliite size can be very carefully controlled. The effect of the quantity of seed
crystals on the crystallite diameter is given in figure 2.



so  [err]..This treatnent is believed to destroy zeolite crystals froma
previ ous synthesis which may be ogHhesoggrom® t he autocl ave wall. The
synthesis m xtures were crystallised under static conditions i.e. wthout
stirring at [err] for 97 hours. The products were washed with water to pH
about 92 arld figiré 3 GEMmmicragiaphe ere Shown oDBSM-EcryiRDsythesized resheptively withput gepdetand wer e
excel | entty2€ppaeed 160hepysrs.  SEM measurenents showed that per 55 batch

t he crystal | i tes Were remarkably uniformin size and shape, e.g. within one

bat ch t h&EMReEIAOAE 5| |y no crystallite size distribution. SEM al so showed
t at b¥y var rrgunt ? see %r staIs in the synthesis mxture the
Stallite itecsize Of ¢l k a1 | g The effe

6 EP ar
crystaj, s Is s‘m Isge susf see S, " and W|th 2. 7 ppm and 1600

ppm seeds arrp es to 1 ect o Seeds on the crystallite size of

cof fin-typg ﬁmdma{olﬁpﬁgmﬁs&gm@ﬁzd)f synthesis m xtures were prepared which
upon crystallisation will give a so-called coffin-type norphol ogy. These

Synt hesi Shéeméuat ErsedErfstale@EkRE oivitieWelgRI df @éSsyMABRI4 Hhistures) inS&eKl examp tigiden il Ne
sour cersofTabibe baleed crystals was the coll oi dal seed suspension descri bed
earlier. 10 The nol ar conposition of the synthesis m xtures was: 19.31
[err] TPABr/10 [err] The anmpunt of se@ebletystals (based on the wei ght of
the synthesis m xtures) in each exanple is given in 15 Table 1 below Table

quant 1y of" é%@%“ , Enhl AL p;%ﬁd e Sl i

g—) ]2_2 a0 5 OExgmpﬁxam&ntomQ&’aHsﬁfs(m Crystals (ppm 10

1675 25 10 14 0 30 15

120 16 112008 The synt hesi 2% xtures wgre crystallised in

300 mM stainless steel a toc}lzave at 175 C_1r 120 houfs 30 under static

conditions. The products ver repovered as scribed for Exanples 1 to 9.
1

The moPphol ogy and si ze rystal s werg,exam ned by SEM All products
had the typical coffin-type jgorppol ogy and,ygre renmarkqbly uniformin
crystal shape and si Ze. s the crystallite

| ength varied from 30 mcrons (no seeds used? down to 0.5 microns (1200
©

wt ppm geed) Thepygisis mixtuproye errealfsed &‘t:foerﬁ@ Fﬂa}ﬂ Botioph aociames qtdg "Grforate8 lers of

seed in i’ﬁ'aﬁﬂf’ ‘E°ﬁ€'t"-1"6 ThBPmﬁ\‘Fésr %“’E? i d sy ;ﬁ"ﬁﬂ!}ﬁ? ﬁhee’ﬁ?'P oy r
Exanpl e Enﬁ pra UCtsl f At a °Hﬁo{§'ty % W 284, In
figure 5%8 ¥ sed

respecti \7% see D@EG"E'BQP’I g s.g%@ Corods &E% e 17

40 This cbno? mq S an a
source o .}, .9,@ 'm ?’Lpﬁﬂ ) %QE{WZE rs?ﬁﬁésbée&?&% By lmt[\&ﬁ rl.

Synt hesi §.4%s Ht}vﬁﬁsy‘ﬁﬁn‘i—‘a r,@m eg@.)nt a| n| ng | Owm ng | ngredi
(weight o reactants gl ven 1 n grans)

\_’,‘ P Example 17
This example shows the benefit of using colloidal silica, rather than a source of silica particles whose
average diameter greatly exceeds 1um.

Synthesis mixtures were prepared containing the following ingredients: (weight of reactants given in
grams) '
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S50 55 7,
I ngredi ents

Quanti ty. | nERAEDR 2P0 B1

-EP0609270B1 Col | oidal- Silica M xture Conponent

NaOH (98.49% (Baker 0402)

3.053 [err] 22.56 Ri nse H20 34.19 B
Ludox HS- 40 150.28 10 C TPABr ( Fl uka 88105)
24. 05 [£ellojdal Silica Mixture 80.06 Rinse [err] 33.98 D

Seed Slurry (3.12 w % Sol i ds) 0.2743 Solid Silica Mxture 20 Conponent

| ngredi ent's Quantity in Gams A NaOH (98. 4%

3. 052 Hgg Component 22. Wyrddients Quantity In Grams )

Rilns€ H ' TerT i (Bakey

66. 78 C Atpapf DB, Gifre) (Baker 0402) 2438 [err

81.89 30 . Ri nsg, Terr]

34.22 D ors} Finse K20 géifz_;. Seed
Slurpy (3.12 wt%sol iBs) 0. 539dpxBI§-40  To |prepat®28 he synthesis mni xture
using col loidal gilicg, thp soliphbfHikaBiofy and D wepgesm xed]for five
mnutes in a hougehol d mixpr. Solutj@en A was ddded aggs t he phol e was again
mxed for a further five m nut es. Rihss woepar e tthe m 3398 e us{ng solid
silica, B was m yed—wth Do For—fryemotes o a fmusehol d 40

m xews A was added.and the vé?ﬁ‘? \u'\i@1gﬁ% $\°\{'§§) ed fnqz’f‘# Ve nutes. The

conpositions of the synthesis m xtures (nolar ratio) are as foll ows:
Colloidal Silica : 0.376 [err] TPA/10 [err] plus 25 weight ppm seeds
based o$olidifillicadMixtrenei ght of synthesis mixture. Solid Silica 0. 376
[err] TPA/10 [err] plus 50 weight ppm seeds based on the total weight of
ynt Besis m xture. 310.25 grans of the colloidal _silica synthesis m xture

was transferred tlocgmpdieni I il | tiigrediénits Nl €SS |Shammbityan GRmsaye. 338. 35 grans

of the solid sili
mllilitre stainl
tenpgrature oven
conditions. This
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ained fromthe
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E Seed Slurry (3.12 wi% solids) 0.5594

To prepare the synthesis mixture using colloidal silica, the solutions B, C and D were mixed for five
minutes in a household mixer. Solution A was added and the whole was again mixed for a further five
minutes.

To prepare the mixture using solid silica, B was mixed with C, D and E for five minutes in a household
mixer. A was added and the whole was again mixed for five minutes.

The compositions of the synthesis mixtures (molar ratio) are as follows:

Colloidal Silica : 0.376 Na20/0.80 TPA/10 Si02/145 H>0 plus 25 weight ppm seeds based on the

: total weight of synthesis mixture.

: 0.376 Naz0/0.90 TPA/10 Si02/145 H20 plus 50 weight ppm seeds based on the
total weight of synthesis mixture.
. 310.25 grams of the colloidal silica synthesis mixture was transferred to a 300 millilitre stainless steel
autoclave. 338.35 grams of the solid silica synthesis mixture was ifransferred to another 300 millilitre .
stainless steel autoclave. The autoclaves were placed in a room temperature oven and heated within two
hours to 150 * C under static conditions. This temperature was maintained for 96 hours.

The products were washed and recovered as follows:

Colloidal Synthesis Mixture  : washed four times with approximately 600 millilitres water. The last
wash water had a pH of 8.6.

: washed five times with 600 milliliters of water. The last wash water had
apH of 8.8.

The products were dried overnight at 120°C. 60.5 grams of product was obtained from the colloidal
silica synthesis mixture. 59.7 grams of product was obtained from the solid silica synthesis mixture. Figure
6 shows SEM micrographs of the crystals produced. The upper micrographs show the crystals produced
using colloidal silica in the synthesis mixture. (magnification 2500 * on the left, 10000 * on the right). The
lower micrographs show the crystals produced using solid silica (magnification 1250 * on the left and 5000 *

Solid Silica

50
Solid Silica Mixture
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silica synthesis mxture. 59.7 grans of product was obtained fromthe solid
silica synthesis m xture. Figure gp6bood7oBiM m crographs of the crystals
produced. The upper m crographs show the crystals produced using coll oi dal
silica in the synthesis mxture. (magnification 2500 * on the |left, 10000 *
on t he riogKeyightithe | ower m crographs show the crystals produced using solid
silica (nmaghtikeseenihat uoing solid giica ity Bra migikrg of ogeal sizgp. Smallpystalsolie predged1 on
t he ri ght¥ere e dilica hay "seenrithe gesds {isthe, yndgpis mixtrg. jLarge crysiglp @ preguepdwhete the of
crystal Spesiag effastgs not-fakenplpce CallqidalSilige, resuiing, A &p gvep slistrbytiop ot siliga throughoutthe + e
saeds T n SYTESIS PRSP [ oxramely unfouP G¥S8%y st al s are produced where the

seedi ng %g% Qas not taken place. Colloidal silica, resulting in an even
di stri but silica throughout the 5 synthesis mxture results in

ow ol e et Pk TS e ol VRS B g ©
d d i is le-to thispr .
dermonstr at eg c&rﬁfﬂfﬁsoﬁ : ﬁ%%emefl | ﬂbh%cé.dsfroﬁip:i)je.bé‘e@lah@n(;n%eédaa SyntleSI€ Rfidire. A

conpar i safe y%ﬁ,egﬁaﬂﬁm#aswe%ﬁﬁéy hé folldwitig Wighidiohts Grbight oF RREKETs G i@ansyeeded
synthesis m xture. The synthesis m xtures were prepared fromthe follow ng

I ngr edi emnlog-sesdidMiktuef reactants given in grans) Non-seeded M xture 15

Conponent I ngredi ents Quantity In Ganms A TPABr ( Fl uka)

7.17 20 B NHAF (Ventron) 4.98 C

[err] 75. Do t i antiy In4

D Ludox AS-40 pdAén gg[@ﬁrwggéuﬁe 431153 ﬁyﬁ'g{%%‘mscq nmponent

| ngredients Qfant i tly TRABGFIkS |A 717

['gpr] (% uka) B 7 NhdF @antron) 498 B

[érr] (Ventron) —2499—C€ [err] :

75.03 Rinse Water C 19 40 75.05 Ludox AS-4

80. 01 40 = RirsH YVEIPY Seed3#f xt ur d (12.5 wt % sol i ds)

2.39 The coll oidal seefl mxure [wabudpx Aper i n &800®drdande with the process
. 25 .

previ ously descri bed. €n preparing the non-seeded mxture, A and B were

added to C, and m xed until a clear solution was obtained. D was poured
into a higgbgeMmauregn Xer, and the solution of A/B/C was added, together with
the rinsé water whi ch was used to rinse the beaker which contained A/ B/ C
The whgl e m xture was then mxed for five mnutes. Preparation of the
seeded m xture s—carrrgdoutT T e sareway —as {or thesTom-sgeded

m xture, but thp anent 11 on £ ingrediethie ;o thm‘m'&ﬁ?mﬁ ni xed for
a few seconds bpforea the |ot her i ngreaBirEiksy wer e adfled. Thez pH of| each

synt hesi s m xtufe 7. . 1he cormp,sbi: ST 0T the[syntn S m Xt ures
(exprewsed in rraJ—eﬁ?si—we;-e - i eded—-t ureg'§é 054 TPABr/ 2. 53
[err] F/10 [err] . Seeded mixture  HO 0.51 TPABr{2.53 M4F/ 10 [err] plus
1650 wei ght ppn] seeds basled on t he Fines WRe* of the gkl . ThB48| kalijpity of

each synthesis pixtye was extremelysok ASUEXpPr essed| as [edolgh; this ratio was -

| es
A 40 E Colloidal Seed Mixture (12.5 wit% solids) 239

The colloidal seed mixture was prepared in accordance with the process previously described.

When preparing the non-seeded mixture, A and B were added to C, and mixed until a clear solution
was obtained. D was poured into a high shear mixer, and the solution of A/B/C was added, together with the
rinse water which was used to rinse the beaker which contained A/B/C. The whole mixture was then mixed
for five minutes.

Preparation of the seeded mixture was carried out in the same way as for the non-seeded mixture, but
the seed solution, E, was added to the Ludox (D) and mixed for a few seconds before the other ingredients
were added. '

The pH of each synthesis mixture was 7.8.

The compositions of the synthesis mixtures (expressed in moles) were as follows:

Non-seeded mixture : 0.51 TPAB/2.53 NH.F/10 Si02/142 H, 0.
Seeded mixture : 0.51 TPABr/2.53 NH:F/10 Si02/142 H.0 plus 1650 weight ppm seeds based
on the weight of the gel.

The alkalinity of each synthesis mixture was extremely low expressed as OH™/SiO2; this ratio was less
than 0.01.

154.05 grams of the non-seeded mixture was placed in a stainless stosl autoclave. 154.23 grams of the
seed mixture was placed in a second stainless steel autoclave. The autoclaves were placed in a room
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than 0.01. .154.05 grans of the non-seeded m xture was placed in a stainless
steel autoclave. 154.23 grans ofkpigepg2ees1m xture was placed in a second
stai nl ess steel autoclave. The autoclaves were placed in a room?9 EP O
609 270 Bl tenperature oven and heated within 30 mnutes to [err]. This
t enper atenpasatyig Svangent hegtadendthin 86 nirBitel ¢85 C.THNs ternperatures wesamaimaitedJori 78 rhedts.dur i ng
t hi s t i The mixtere wesonol stiged fyripgithisttimPhe non- seeded mi xture had a not her |i quor
with a pH of 8. Thi s product was washed with five portions of
approxr.giﬁe&MUB_EEI liliters of water The | ast vvash water had a pH of
5The eeded mxture ha a rmt her |quor wr th_a Thi s product

vvas vvashe ‘F‘{?ﬂr’“' 576’@53 °F °f P"P"t l—’!?s'ge‘bf" Meer

Th | l| I twas

over nf"S :'% gg m;;;;rtega i gﬁgg@ ﬁ%rﬁs i %w'fé%"br%&u%?f
(progyc mﬁgse ¢ AL a..?sz gms of
pro UCt(p(oB idfat1s¥ cel )%ﬂb QQJderP ?é"ﬁa\fe 32.0'Grahs @ H‘B& bd?oé &L

seeded _mx ure was cal C|ne In alr to renove eorganlc

addi t i Ve TFI' Srom Bthitld AShE 86dd8 syhthedis RIRKPRLL éa%fﬁpﬂna&%%:ﬁ&e [ drganfRt @
rate of additie. RS mBoitl wes heaidd ug From hedntemberkters td 5000C al g rdlO6l 5 C pbhMindR] gt | 0ss
OoN Cad CheRPtis0or 0NBS121hduls. THB Iwdight 1658 lof @Aitinati6h WRN23 weighttHebntygiveh @ prddlict ield
cal ci naifieo balefatichSof 218[26getvetitt Thelhigheh p@buet yieki dobitaies {a€ khik typed bicghissist Bakryt hi s
t ype of eftogtive, timsmethar diquoe should fob @arhplately dépfetednad sitkear THei vepight of Si@Lih thelseeded gl et el y
depl et edas7.3grdmsc Fhe Weight vicsegrhdrystals ibtheel wes 01285 gremesl Adsugning thah the 2gadTnglalsns .
The wei eintaingbprexirealely 13&weight pargent: dh ergenid addiies,Oheightef gaieined/Aseis DA% t(BIERS t he
stdgd“’ltr)y%?fé) s BAoamp approxi mately 12.5 wei ght percent of organic

i ti ves The theorgiiss! gielohisst seligs whishogen ba ebfaineg frpmpthis synthegjs mpdyrepig thetefarp My =
0. 233 g?%rms 27‘Fh&'a’t"PreBP°eF‘F“@aI°a'9!EngPdeLl§T obfgipgdy was,\ 43 gramsn Thig %@P%F’ﬁ%l %er om

h y ety d {oCesg. h 27.3 .5 I

e Sy ﬁ?df pi r& arrﬁta's *?ﬁr dobérrté f, e %“ﬂg“t"ua

of f ol i P8 gfgg%l w3 fie g H’b‘r’ ,gﬁ{f“ Bdréghs
ﬁ'er

r; ésar 41 e d}oa. TS %"ré i

gmthe

zeolite §?sr¥;

m crogrlzmpJ S es s" rth'ext
(magni ficapd Bﬂe Ql%%aé cel % SU ﬁﬂiaresé?%ﬁer% hé%t.o%am?
Wﬁg”'sJ | G@booCes A tl’iHJ rhds dnl e lighty Sit Qin frb}ﬁ OtnktRe S8 réThast Ur €.
Smal |, mg&m%ﬂ&mh,@mc&ﬁmr ning 1n the unseeded m xture can be seen in

the m Cr oghalpRrags cyRARK fondth pRAicSd A6 & WnbdeastN@RkuieOs bHdGt 600D f70 Mnicidha R the
cryst al seedebimsixtlroRy crystais pagicdmavesdenatht dn eppeoxiyrated! 1smipbduced from t he seeded -
m xture at higher magnification 30 (10,000 tinmes on the left; 40,000 tines
on the Clagwt ). It can be seen fromthis that the seed m xture has produced
wel | formed, uniformcrystals. The average crystallite Fength produced from
t he uns®edeuoasssdoniheprpparationond en BEI-tyre zgditerdomprising mbjing: t he seeded mi xture, the
crystal s pr fcareuge bippdicelate silipgiinwhish sitiganediclenprpishthade anj ayerege, diaggter dHimer 1. A
process for'®%e preparation of an MFl-type zeolite conprising mxing: (i) a
sour ¢ of péy quéﬁPfaﬂ"éV'Fé Frq"'eaarm W?r"‘?f?ge q"reeaom? pinor less ip thedfery of g golloidal,
aver age di a I]_ eSS, : (ii) seeds of an MFI zeolite
havi ng an a}l oL f% ?rg °8'I'E ?5' rﬁpﬁ'or less in the formof a coll oi dal
suspenSI 0 as rceo uomeo ana meﬁ[i % n & G a ur ce
%f qu%l Hﬁe rg"f er?s b %Fetsént 91 a?i%l%rt t ¥ 0 p%msb(gr
of f l ori rlgrg of égz s m| nd tljie ty, réssgg Q%taprhﬁl?r the
Seeds bei rllglOQJF 6ﬁ'Q§f lofleédih rﬁq md y t es ur R lise:;

the synthesis mxture, and the synt sr s mxture having an al kalinity,
expressgd mgroddsddebsiding 8B Llafth pih whiel thd see8fsudpBiision hid bHot b.or B, @l | owi ng t he
synthesis mxture to crystallise.
s0 3. A process according to claim 1 or 2 in which the synthesis mixture is crystallised at 140 to 200°C.
4. A process according to any one of claims 1 to 3 in which the crystallisation time is 65 to 150 hours.

5. A process according to any one of the preceding claims in which the crystals produced have an
55 average diameter or length of 0.3 to 30 micrometers.

6. A process according to any one of the preceding claims in which the synthesis mixture also comprises
a source of aluminium, gallium, boron, iron, zinc or vanadium.
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2. .A process according to claim1 in which the seed suspension has a pH of
8 or nore. 50 3. A process a®rge@oggrad®iclaiml or 2 in which the
synthesis mixture is crystallised at 140 to 200 C. 4. A process according
to any one of clains 1 to 3 in which the crystalliwation tine is 65 to 150
hour s. te@peraiu rﬁr°<‘5?!‘e§'§ haaleyithin39 migutesrtp 183/ Ghis tempergiutscwead inaintairied far@3 ineursahi ch
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cal ci n ‘?'%9%9'@6?41@\'%?‘ I8 Hecashwes 455 @ramsrissyrpingthitdhe sead ciyglals ed up
from r°8 g aéﬁ ? %0 YR ereent of ’ga"'? &dgives the wpight ofsaicingd saad i,0- 2§ﬁd(0155 hel d
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M x3our(t0,009 tiriee e ftter left; 2T,0® time3.dd the Aght)Sit girabESseer Em aKi$ thal the adeai riGre REHAUCT
obt ai rreefiuegdoveft ®rded; prifawn criltalss denonstrates the effectiveness of the seeded
process. B gyarage qysiiigiongthero®end fror thegunagehied mixtuede labdub6a: toytrmitrenspmetipar ed by
this ERelepmixturgie qsisisPraduded havgredenath ofprarsimatebhl miaons t he crystal s produced
fromt & unseeded synthesis m xture (nagnification 1250 *). The upper ri ght
harf ff¥M8gr aph shows at the same magni fication.the nuch snaller crystals

produced us m xture. Small, am)rphous portlons remaining in
the unéefd °8°%1f95q1f pé?tpé éa'k %{lﬁyﬂeﬁe‘fhﬁe” g’f ecks or dots on or
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to 70 m wriafsan dgdedud SyntRas Atkiurd, XHelebds Helig pFoksh® infdnSamBliR GHE. 6k N2 ppmh ﬂ,ﬁngt h

of appr owsigratobthy sintiesie mbture, 3nd the! sphthidsis Imixtéke NEMEESSalkatity, (eRSied2b £ BA4 AblOn Of

an M| - t sapeof ABU1SiQ.cofdessah 61 /egd Bliowind Gie syithes” nials enfaligarticul ate silica

in which silica particles present have an average dianeter of 1 [err] or

| ess; 240A process a¢dofdjngdeeiain 104 which thé-$ood ewsbértsien hav\d ptiof 8r muer age di aneter of
100 nmor less in the formof a coll oidal suspenS| on;

s0 3. A process according to claim 1 or 2 in which the synthesis mixture is crystallised at 140 to 200 C.

4. A process according to any one of claims 1 to 3 in which the crystallisation time is 65 to 150 hours.

6. A process according to any one of the preceding claims in which the crystals produced have an
55 average diameter or length of 0.3 to 30 micrometers.

6. A process according to any one of the preceding claims in which the synthesis mixture also comprises
a source of aluminium, gallium, boron, iron, zinc or vanadium. e ——
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(i) an,organic structure directing agent; and (iv) a source of fluorine
or an alkali nmetal; to form an aqeeqepedroigiesi s m xture, the seeds being
present in an amount of 0.05 to 1700 ppm by 45 wei ght of the synthesis
m xture, and the synthesis m xture having an al kalinity, expressed as a

mol ar ratf-o _Poﬂmfeer?c ordipg to| ag gner dii the peecadinganirimsaih wbidhi ihg otgasic siuntuleatireaingragehtur e
to crystal | iiS&tetrgethylemmogiymsigtrapropy eamagjur or tetrabityhammonjumjgpraeundne seed
suspension has a pH of 8 or nore. 50 3. A process according to claiml or 2
in which ¥hé g;??ﬂsgég?%d' j ot el#im T dn which; dhe| prpanicy stapturp/diregting [ agpnt|is agtetrapropyl
prcess accSPIPAY™ EY"HYF one of claims 1 to 3 in which the crystallisation
time is 65 t,0 0 hours.. 5 A cess .accqrding, any one of the preceding
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whi ch the zeolite produced is calcined. 10. A catalyst or catalyst carrier
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shaped?tr ystCelininges sRyrcp o5paricylaln stignip yhich pilicapadielesyravel amauetagy digmetercof g dm or
produced acgﬁ?'g"i'%?"'f‘ i ixtusghgvingsan Yalinity, expyazsedyps 4 Relanieticef PHI PRy of lags. than]
An adsor ben '.1)? 98 iPRge 4sedldn pr oyt of Do 17Q9rRPabasec pLhe welghtof theysypthesiss
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i io
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particl es haveneRolio&srcgigpesigiet er of 1 [err] or less, the synthesis

m Xt ur e havi ngi) ein o@bksthdsrstrikyurdigjigpsnassMvitbl asd a nol ar ratio of [err], of less
than 0.1, t he(iv eieeiBludiqiciecpdeisard Alkalinsetallqustaint of 0.05 to 1700 ppm based on
t he wei ght ofitert Bildusgy sibdn owiBdgen Sytibwsemis@inggéntisthanepan ahissi Hie IMpikiistle 6 eifiasr
Her st ebs ung Mpoge v2e 805 bik 1700rGeivibbm TgSynthesemideng vorhaedeneinQuid diie Synthesemischung

t ei | chenf dr singBasizfl, jausgedviikb &l dMolvemiltdis von] ik —(8ik: h vanclesniger als 0,1 aufweist, und die

Si li ci undi oRyiesenisdhung keistalisieranioplessent wird. Dur chnesser von 1 am oder weni ger
auf wei sen; 30 (1i) |1 rTPf kristalle von MFl-Zeolith mt einemmttleren
Dir chmessr VOBren dech e Tvieh figfe cie; Impisgstaisushension wiean| i Wert uen 85qdsseladibesn:
(iii) &n oF'ﬂﬂ?\?t'sches strukturdirigierendes Mttel und (iv) eine

' | kgl | ' | | i | dung. ej i.gen.
Synt heser igﬁ"’aﬁé" SR AR OA, LR il o SRy Pl i 27l

Menge von O, bis 1700 Gew. ppm der Synt hesem schung vorhanden sind und die
Synt hegeng, s GhARn GhdtCeildas bid! Andirucnd USEIEY! b gigrhd?d risMﬁihéﬁgﬁsgﬁlj éﬂbl? 1¥0 Stunden
OH/Si @2, vegmgeni ger als 0,1 aufweist, un i e Synthesem schung
kristallisieren gelassen wird. 2. Verfahren nach Anspruch 1, bei demdie
| npf kri st&l Vertshiee naého Bingth RN viHibridhridery ARspRichs] Eei darh Q@RE hordditeliten KAstEINSdissh- 3.
Ver f ahr en nadtiterehrmaphimedserlodeckine nittier Eing6l @ oH 16s SO Adeesdh.schung bei 140 bis
200-C soristallisiert _

6. Verfahren nach einem der vorhergehenden Ansprliche, bei dem die Synthesemischung auch eine

Aluminium-, Gallium-, Bor-, Eisen-, Zink- oder Vanadiumquelle umfaBt.

7. Verfahren nach einem der vorhergehenden Anspriiche, bei dem das organische strukturdirigierende
85 Mittel eine Tetrasthylammonium-, Tetrapropylammonium- oder Tetrabutylammoniumverbindung ist.

8. Verfahren nach Anspruch 7, bei dem das organische strukturdirigierende Mittel eine Tetrapropylammo-
niumverbindung ist. -
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wird. 45 4. Verfahren nach einemder Anspr~che 1 bis 3, bei demdie
Kristalli'sationszeit 65 bis 150 gp ggoeprgwi ragt. 5. Verfahren nach ei nem
der vorhergehenden Ansprlche, bei demdie hergestellten Kristalle einen
mttleren Durchnesser oder eine mttlere Lange von 0,3 bis 30 um aufwei sen.
S0 6. Ve f Yerialyen mesls binem dervortiergehergiem Arsgditienkit denides pergestedite Zpalith adisimed wied.

Synt hesem schung auch eine Alum nium, Gllium, Bor-, Eisen-, Zi nk- oder
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consistent & nelanger: (i) une source de silice en particul es, dans

| aquol | e2.| emcdui rstivadtil @sverlization|1| dads PoEs BrsgpBnsitntide garmes ambbl‘léga’l5u supérieur Dy EN
egal su inBerieur a 1 jim (ii) des gernes d une zeolite MF1 ayant un '
di anbtre nmoyon egal ou inftrieur a 100 nm sous forne d' une suspension

col | oTd&d e Progddéspivant laargeendicalion) 4 roucfi dandi lequglela mélange de suntheser est cdstallisé @)unane
source de fompératugded4@n200e€al al calin: 30 pour former un nel ange aqueux
de synthese, les gernes etant presents on une quantite de 0,05 a 1700 ppm

en~potods* d Aropfde su SHiret (e gyalpopgye dles gevendigatiansy h%a@'aaﬁa'ewm tamps de guistallisatian, est

al cal i ni te°°“é‘3€'bf’?"ﬁéﬁt°f¥§”3dﬁﬁ5?dfﬁ$'lﬂ’fesnol aire C]—I-/ Si®, inftrieure & 0,1, ot
A | ai ss , nt he ser Sul va |
revendi ggat Ik? é::lelv ﬁ lgt:‘n qu %es Lg\gge’ﬁlcg cgagtg)né g : ﬁd‘Ie:gt:g.«:rédatns eaueq%s %{bdug% ont
superl eur & %" e sulvan a revendi cation 1 ou 2, dans

| oquel” '€ BB gﬁvﬂﬁluﬁym 0 Bsblrovehdichlichs bléSRiofted Bis IoGHR R HHESaGniddd 2
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3 dans quuol e tenps de cristallisation ost
7. Procédé suivant I'une quelconque des revendications précédentes, dans lequel I'agent organique
50 dirigeant la structure est un composé de tétraéthylammonium, un composé de tétrapropylammonium

ou un composé de tétrabutylammonium.

8. Procédé suivant la revendication 7, dans lequel I'agent orgamque dirigeant ia structure est un composé
de tétrapropylammonium.
55
9. Procédé suivant I'une quelconque des revendications précédentes, dans lequel la zéolite produite est
calcinée.
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conpris dans |'intervalle de 65 a 150 heures. 5. Procede suivant l|une
quel conque des revendi cati ons pregp@egpoge gians | equel |es cristaux
produits ont un dianmetre noyen ou une | ongueur noyenne de 0,3 a 30
m cronmetres. 45 6. Procede suivant |'une quel conque des revendi cations
pr ecedent ¥s Caldlseyr dwepppdrt deccatalylsan gemmienastyuné hévtite agnPY Giatdt@gsl 3BMEIEromatiae 2
source d' al @ miclemptrai da garlahdeudy digneétisodes, crictauxf sphériqdes @ e lz0longleurvdbs adlstaux) 7.
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di anbtre de 30 mcronbtres a 0.3 mcronetre, |la variance du dianetre des
cristaux sphdriques ou de |a | ongueur des cristaux rhonboTdaux ou de forne
inmlatre etant inferieure a 10 % du di anbtre noyen ou de | a | ongueur
noyenne obtenu conforndnent au procede suivant |une quel conque des
revendi cati ons prdcddentes. 10 12. Utilisation de gernes d' une zdolite du
type MF1 ayant un dianbtre noyen egal ou inferieur A 100 nm sous forme

d' une suspen5|on col | oTdal e, pour ajuster |es dinmensions de cristaux de
zeol i t€ du type MF1 produits & partir d' un ndl ange de synthbse contenant
une source de silice en particules, dans |lequel les particules de silico
ont un dianbtre noyen 6gal ou inferieur & 1 um |e nelange de synthbse 15
ayant une alcalinit6, exprinee par un rapport nolaire O+/SiQ2, infdrieure
& 0,1, 4l es gernmes dtant utilis6s en une quantite de 0,05 a 1700 ppmsur |a
base du poids du n6l ange de synthese. 20 25 30 35 40 45 50 55 13 J
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